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ExExecutive Summary

The Delaware State Housing Authority (DSHA) 
provides affordable housing solutions that support 
multifamily buildings and low- and moderate-
income residents across the state of Delaware. 

DSHA recognizes that its multifamily housing 
portfolio presents an opportunity to demonstrate 
leadership and practical strategies to enhance the 
adaptation and resilience capacities of Delaware’s 
built environment in anticipation of expected 
hazards resulting from a changing climate.  
Furthermore, this preparation positions the agency 
and these properties to enhance the health, 
safety, and well-being for all residents. Therefore 
in 2019, with the support of the Delaware Division 
of Natural Resources and Environmental Control 
(DNREC), DSHA launched a first-in-the-nation, 
comprehensive Climate Risk Analysis and 
Resiliency Assessment (RARA) of a portfolio of 215 
state-assisted affordable multifamily properties 
and its agency policies and practices to enhance 
the climate resiliency of the State of Delaware. 

THE RARA PROCESS

The RARA project is comprised of several parts 
including: (1) a climate hazard evaluation, (2) a 
vulnerability assessment of the DSHA portfolio, 
(3) the development of a Resilience Assessment 
Tool, (4) physical site visits, (5) a review of and 
recommendations for DSHA’s QAP and design 

and construction standards and (6) an Emergency 
Preparedness Template that property staff and 
owners can adapt for their properties.

Climate Hazards Evaluation 

Climate hazards relevant to DSHA and residents 
were identified through review of existing research 
focused on the State of Delaware, which shows 
that the risks to residents, owners, and properties 
are expected to increase in the coming decades.  
Data suggest there will be up to 20 days a year 
over 95 degrees Fahrenheit, an increase in 
frequency and intensity of rainfall, and between 1 
and 3 feet of sea level rise at the coast. Residents 
and properties will face longer and hotter summer 
heat waves, increased likelihood of basement, 
first floor, or entryway flooding, and possible 
displacement and damage during storm surge 
events.

Flooding

Extreme Storms & Hurricanes

Coastal Wind

Extreme Temperatures

Winter Storms

Key Climate Hazards for DSHA
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Vulnerability Assessment of the DSHA 
Portfolio

DSHA’s portfolio of 215 properties was assessed 
to understand site vulnerabilities and how 
Delaware’s climate hazards are expected to put 
properties and residents at risk. This process 
involved identification of key vulnerability variables 
and creation of a scoring system to identify 
the most vulnerable properties for additional 
evaluation.

The property with the highest score in the 
portfolio—indicating the highest level of risk—
received 21 out of 31 total points. Thirty-seven 
properties scored in the 12-21 point range and 
fifty-one properties scored points in three or more 
of the hazard categories.
 
Resilience Assessment Tool 
Development

The team developed an Excel-based Resilience 
Assessment Tool for property owners, managers 
and design professionals to identify risks and 

resilience opportunities for multifamily affordable 
housing in Delaware. This tool identifies hazards, 
vulnerabilities and high priority resilience strategies 
based on key site and building characteristics.
Additionally, the team worked with DSHA’s Asset 
Management and Construction staff to develop a 
Resilience Checklist to enhance DSHA’s annual 
property inspection process.
 

Physical Site Visits & Stakeholder 
Engagement 

To the extent possible and practical, site visits of 
the most at-risk properties were performed.  These 
visits included walk-throughs of the property, 
discussion with property staff, and testing of the 
Resilience Assessment Tool, to validate and refine 
the tool itself and to inform recommendations 
regarding DSHA’s standards and policies.

The 18 properties visited varied by site, building 
type, age and resident type. While sites had unique 
vulnerabilities and risks, there were some common 
findings:

MAX POINTS PER 
CATEGORY

HAZARD CATEGORY LOW MED HIGH SUMMARY OF RESULTS

Flooding 0 3 14 9 properties located in flood zones, 37 properties have a history 
of site flooding and 9 have a history of road flooding.

Wind 0 3 6
5 properties located in high storm wind gust zones, and 94 
properties may be at higher risk for wind-related building 
damage.

Elevated Heat 0 3 6
41 properties located in areas of potential elevated heat, but 155 
properties had indication of shading from either exterior devices 
or site tress.

Tenant Type 0 0 3 97 properties house vulnerable populations, and 109 properties 
do not have on-site community space available. 

Transit 0 1 2 Nearly all DSHA properties are within reasonable walking 
distance of a public transit stop.

Maximum of 31 points possible per site

Summary of point structure for the key hazards and results of the portfolio vulnerability assessment.
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CHALLENGES WITH EMERGENCY PLANS:  
When an emergency event occurs, a plan is 
necessary to manage communication and 
coordination of staff, residents and resources 
to protect people and the asset. Many sites had 
either no emergency management plan or staff 
were unaware of its location or content.  

COMMUNITY SPACES PROVIDE 
OPPORTUNITY FOR RESILIENCE: These spaces 
represent an opportunity to enhance facility 
resilience by providing a central location to share 
information and resources and a safe place to 
shelter together.

LOCAL EXPERIENCE IS KEY FOR EXISTING 
PROPERTIES: For existing properties, on-site 
staff and residents with knowledge of the property 
and surrounding area are a critical resource for 
understanding facility-level resilience issues. 

Design & Construction/
Rehabilitation Standards Review and 
Recommendations

DSHA maintains design and construction 
standards for all projects it funds. Through RARA, 

these standards and key program documents 
were reviewed to identify opportunities to integrate 
resilience-related practices and planning. In 
addition to specific amendments proposed for 
stormwater management, flooring materials, 
plumbing and HVAC guidelines, this review 
identified several strategic recommendations:

INCORPORATE RESILIENCE CRITERIA INTO 
QAP SCORING AND RANKING SYSTEM: 
Additional points for pursuing resilience measures 
will further incentivize applicants to consider 
their project’s vulnerabilities and risks to climate 
change. Identification of risks related to the effects 
of climate change enables owners, property staff, 
and residents to be better prepared for the effects 
of extreme weather events and power outages. 
 
INCENTIVIZE COMMUNITY SPACES THAT CAN 
BE “RESILIENCE HUBS”: Community spaces 
can be key for a facility’s resilience by providing 
access to critical resources and services during 
an emergency. With some additional measures, 
the typical community spaces in DSHA’s portfolio 
can be transformed into resilience hubs to more 
adequately support residents and protect the 
property. Resilience Hubs should reflect the needs 
of the community and may include space for food 

DSHA Resilience Assessment Tool
Process steps for using the tool
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CONCLUSIONS & LESSONS LEARNED

Many DSHA funded properties are at an increasing 
risk due to flooding from storm events and sea 
level rise. They will also experience more extreme 
heat days over time. Incorporating resilience 
assessments into DSHA’s QAP and Asset 
Management practices will help property owners, 
managers, and residents mitigate the effects of a 
changing climate through a combination of capital 
upgrades, site operating practices and resident 
engagement and participation.

Emergency Preparedness Planning is the most 
direct approach to help owners, site staff and 
residents address the challenges associated with 
extreme weather events. These plans should 
be regularly updated as staff, residents and 
community resources change.

The best time to implement resiliency measures 
is during times of major capital investment: at 
new construction or during refinancing events. 
Affordable housing properties operate on thin 
margins and may not have the financial resources 
to implement upgrades without the funds and 
efforts associated with refinancing.

preparation and storage, space for restrooms and 
showers, secure communication systems and 
internet access, back-up power for resident use as 
well as for heating and cooling.

FUNDING ALLOCATIONS SHOULD REFLECT 
RISKS POSED BY FLOODING AND SEA 
LEVEL RISE: Limit funding for new or adaptive 
re-use projects that are located within projected 
inundation areas and current flood zones. 
For Projects currently in DSHA’s portfolio and 
located in flood zones, ensure any refinancing 
for renovation incorporates appropriate resiliency 
measures.

REQUIRE CAPITAL NEEDS ASSESSMENTS 
TO INCLUDE COMPLETED RESILIENCY 
ASSESSMENTS: A resilience evaluation 
will encourage applicants to consider the 
vulnerabilities of their developments and 
applicable mitigation strategies. Such an 
evaluation would ask applicants to review 
existing and future site conditions with respect 
to Delaware’s key climate hazards including 
flooding, extreme storms, coastal wind, extreme 
temperatures, and winter precipitation.
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1 SECTION 1

Introduction

The Delaware State Housing Authority (DSHA) 
provides affordable housing solutions that support 
multifamily buildings and low- and moderate-
income residents across the State of Delaware.

In September 2018, with the support of the 
Delaware Division of Natural Resources and 
Environmental Control (DNREC), DSHA issued a 
Request for Proposals for Consultant Services 
for Risk Analysis and Resiliency Assessments for 
Delaware’s Affordable Housing. DSHA selected a 
Consultant Team of New Ecology, Inc. and Linnean 
Solutions.

DSHA recognizes that its multifamily housing 
portfolio presents an opportunity to demonstrate 
leadership and practical strategies to enhance the 
adaptation and resilience capacities of Delaware’s 
built environment in anticipation of expected 
hazards resulting from a changing climate.  
Furthermore, this preparation positions the agency 
and these properties to enhance the health, safety, 
and well- being for all residents. Therefore, in 
2019, with the support of the Delaware Division 
of Natural Resources and Environmental Control 
(DNREC), DSHA launched a first-in-the-nation, 
comprehensive Climate Risk Analysis and 
Resiliency Assessment (RARA) of a portfolio of 215 
state-assisted affordable multifamily properties 
and its agency policies and practices to enhance 
the climate resiliency of the State of Delaware.

DSHA’s Portfolio
215 sites 
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WHY CLIMATE RESILIENCE MATTERS

DSHA is committed to providing safe and 
reliable housing in which residents can thrive. 
Any disruption to a stable housing environment 
has ripple effects that impact individual 
lives, employment, and the communities and 
social networks of residents. Disruptions and 
dislocations also cause additional work for 
property management staff and may come during 
challenging times like storms or heat waves. In 
response to this goal, resilience, adaptation, and 
mitigation of the climate change impacts are 
crucial to protecting affordable housing. Adopting 
resilience practices can reduce resident stress, 
smooth the property maintenance workload, and 
allow continued operation during challenging 
circumstances.

Key Terms

RESILIENCE is defined as the ability of a system 
to prepare for, withstand, and recover quickly from 
a disaster. Ideally, resilient systems should recover 
stronger than they were before. By increasing 
the resilience of housing developments now, 
future disruptions to the lives of all residents, and 
especially the most vulnerable, will be significantly 
reduced. 

ADAPTATION will allow residents and staff 
to be confident in their buildings and in their 
ability to stay safe during an extreme weather 
event.  Adapting building physical infrastructure 
and operational planning can help lower risks 
from climate change hazards. Early preparation, 
supported by this resilience toolkit, will help 
residents and staff across the portfolio adapt to 
changing conditions ahead of needs, reducing 
stress and risks for both residents and staff.

MITIGATION describes efforts to reduce energy 
use and greenhouse gas emissions that contribute 
to climate change. Some mitigation strategies 
have energy-saving and climate adaptation co- 
benefits, such as insulation to mitigate heating 
energy loss during power outages and window 

shading to mitigate cooling energy use.

EMERGENCY PREPAREDNESS describes 
the protocols with respect to operations and 
physical assets, such as generators, resilience 
hubs, and other emergency equipment that 
enable a site team to respond quickly to extreme 
weather events, flooding and other emergencies. 
Emergency preparedness planning in tandem with 
adaptation is a smart investment to help reduce 
the impacts of severe weather events associated 
with climate change.

HAZARD is an event such as flooding, drought, or 
a power outage.

RISK is the likelihood and consequence of a 
hazard.

VULNERABILITY is the sensitivity to and the 
ability to adapt to a hazard.

RARA REPORT & RESILIENCE TOOLKIT

This report documents the design, implementation, 
findings, and products of the RARA project. 
Through this project the Team developed a 
number of resources and tools, highlighted in the 
box below that are characterized in this report 
as the Resiliency Toolkit.  All Toolkit elements are 
described in the Appendix. 

Climate Hazard Evaluation Portfolio Desk 
Assessment

Resilience Assessment Tool & Resilience 
Strategies

Physical Site Assessments & Emergency 
Preparedness Exercise

Design & Construction/Rehabilitation 
Standards Review

RARA Project Elements
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New Ecology

New Ecology, Inc. (NEI) is an innovative, 
non-profit Green Building and Sustainable 
Design consulting firm started in Boston 
in 1999, with mid-Atlantic offices in 
Wilmington DE and Baltimore MD.  
NEI works with clients to develop and 
implement practical, cost-effective ways 
to reduce energy and water use, improve 
indoor air quality and occupant health, and 
make buildings more durable, resilient, 
and less costly to maintain. NEI brings 
extensive experience with resilience 
planning for public and affordable 
multifamily housing throughout the eastern 
United States, both at the portfolio level 
and with developments undergoing 
refinancing. New Ecology is a leading 
developer of property-level resilience 
assessment tools and has developed 
tools tailored to Massachusetts, New York, 
NYC, and Washington DC. New Ecology 
is also the technical assistance partner to 
the Energize DE Multifamily Program that 
is offered by the Delaware Sustainable 
Energy Utility.

THE RARA CONSULTANT TEAM

Both New Ecology and Linnean Solutions are national experts in resiliency planning for affordable 
housing. The team has deep experience working with affordable housing with deferred capital needs, 
limited operating resources, many-layered regulatory requirements, and low-income residents who are 
at -risk, even without the climate-related challenges of flooding, extreme heat, or power outages. The 
team provided DSHA with a well-founded methodology, analytic capability, and a comprehensive toolkit, 
involving agency staff and related stakeholders along the way.

Linnean Solutions

Linnean Solutions supports communities 
with a holistic approach to preparing 
for and responding to climate change. 
By considering technical as well as 
community-based strategies, and 
through engaging with a wide-range of 
stakeholders, Linnean has found that 
building resilience can serve as a means to 
enhance safety, health, and wellbeing, as 
well as advance more equitable outcomes 
and processes. Linnean Solutions has 
been a key author on several influential 
resilience reports and tools, from the 
Building Resilience in Boston report to the 
Enterprise Community Partners’ Ready 
to Respond: Strategies for Multifamily 
Building Resilience manual. Linnean has 
conducted hundreds of building resilience 
assessments, site specific hazard and 
vulnerability analyses, and community 
needs assessments, and an overarching 
organizational report for an east coast 
housing authority.
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2 SECTION 2

Climate Hazard Evaluation
& Portfolio Desk Assessment

DELAWARE CLIMATE AND 
KEY HAZARDS

As the effects of climate change continue to 
intensify, understanding hazards and risks at 
both the site and portfolio scale are increasingly 
important. This portfolio assessment provides 
a big-picture assessment of the hazards facing 
DSHA’s portfolio with the goal of identifying 
properties with elevated vulnerabilities that merit 
additional focus.

The portfolio assessment included a review 
of the prevailing, current research regarding 
expected climate change and hazards facing 
Delaware and DSHA’s portfolio and residents. 
Each property within the portfolio was then 
evaluated with respect to the key, relevant hazards 
and vulnerability characteristics, such as severe 
storms, sea level rise, elevated heat, and others. 
The Consultant Team then created a custom 
property scoring methodology to rank each 
property and identify select properties warranting 
physical site assessment.

Sea Level Rise
in Wilmington, DE
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Climate Projections

Projections for the State of Delaware indicate 
significant changes in temperatures and 
precipitation in the next century. As a largely 
coastal state with a history of flooding and coastal 
storm challenges, these expected effects from 
climatic changes have the potential to severely 
impact the safety of Delaware’s population and 
infrastructure.  The following summary outlines the 
impacts of a changing climate on Delaware: 

INCREASING TEMPERATURES: annual 
maximum temperatures are expected to increase 
by 2-2.5ºF by 2020-2039, 2.5-4ºF (lower scenario) 
and 4.5ºF (higher scenario) by 2040-2059, and 3.5-
5.5ºF (lower scenario) and 8-9.5ºF (higher scenario) 
by 2080-2099.

TEMPERATURE EXTREMES: extremely high 
temperatures are expected to become more 
frequent and extremely low temperatures are 
expected to become less frequent. Currently, a 
maximum temperature over 100ºF occurs once 
every few years, this is expected to increase to 1-3 
days per year by 2020-2039, 1.5-8 days per year 
by 2040-2059, and 3-10 days (lower scenario) and 

15-30 days (higher scenario) by 2080-2099. Heat 
waves are also expected to be longer and more 
frequent.

INCREASING PRECIPITATION: average annual 
precipitation may increase by 2080-2099 by as 
much as 7% (lower scenario) to 10% (higher 
scenario). 

PRECIPITATION EXTREMES: heavy precipitation 
events are expected to become more frequent. 
The number of days per year with 2 inches of 
rainfall over 24 hours is projected to increase 
from 2.1 days to 2.5 days by 2020-2039, 2.5 days 
(lower scenario) and 2.7 days (higher scenario) by 
2040-2059, and 2.7 days (lower scenario) and 3.4 
days (higher scenario) by 2080-2099.

SEA LEVEL RISE: Sea level rise projections of the 
state of Delaware indicate a rise of 1.6 feet (low 
scenario) up to 4.9 feet (high scenario) between 
now through the year 2100. Such a change in sea 
level will impact all three of Delaware’s counties 
and could inundate as much as 8% (1.6 feet of 
rise) to 11% (4.9 feet of rise) of the state’s land 
area. 

Average temperature projections over the next 60 years for Dover, DE. Image adapted 
from Delaware Climate Projections Portal (cema.udel.edu/declimateprojections/portal).
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Key Hazards

Delaware’s All-Hazard Mitigation Plan, county-level 
mitigation plans, and state climate projections all 
coalesce on the same primary hazards, which are 
summarized in the table below. With respect to 
DSHA’s portfolio, the five most relevant hazards 
which are the subject of this assessment, are: 
flooding, extreme storms and hurricanes, coastal 
winds, extreme temperatures, and winter storms.

Hazard 
Ranking

Kent 
County

New Castle 
County

Sussex 
County Statewide

1 Flood Flood Flood Coastal Flooding

2 Drought Coastal Wind Thunderstorms Nor’easters & ET 
Storms

3 Coastal Wind Winter Storms Hurricane Wind Hurricanes & Tropical 
Storms

4 Earthquake Thunderstorms Extreme 
Temperatures Winter Precipitation

5 Winter Storms Tornado Drought Coastal Erosion

6 Thunderstorms Earthquakes Winter Storms Inland Flooding

7 Tornado Drought HazMat Incident Severe 
Thunderstorms

8 Hail Hail Tornado Extreme Heat

9 Extreme 
Temperatures Hail Extreme Cold

10 Wildfire Tsunami Tornado

Delaware key hazards, adapted from All-Hazard Mitigation Plan, Table 4.2-46, 
Overall Risk Ranking for the State of Delaware by County and Statewide

Flooding

Extreme Storms & Hurricanes

Coastal Wind

Extreme Temperatures

Winter Storms

Key Climate Hazards for DSHA
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to overrun stormwater management systems can 
be just as severe and harder to predict. For DSHA 
developments, flooding can cause significant 
damage to buildings and property, result in 
displaced tenants for extended periods of time, 
and potentially create unsafe living environments 
long after waters recede.

Severe winds from hurricanes is of particular 
concern for large parts of Delaware’s coastline and 
can cause damage to buildings, harm surrounding 
infrastructure, and result in extended power 
outages. These events often occur together with 
flood conditions or heavy winter precipitation, 
making property access and evacuation a 
challenge and putting DSHA residents at risk.

Additionally, projected increases in temperatures 
and more frequent heat waves will become an 
issue for DSHA and its residents during non-
storm conditions. While most DSHA properties are 
already equipped with cooling systems, prolonged 
heat events can put strain on a community’s 
electrical grid, causing brownouts and outages. 
Extreme temperatures with limited access to 
cooling is a dangerous health risk for DSHA 
residents, particularly residents of vulnerable 
populations such as seniors who may be unable to 
leave or feel unsafe leaving their home to access a 
cooling center.

Understanding these vulnerabilities is critical for 
DSHA not only because it provides housing and 
funding for so many Delawareans, but particularly 
because many of those residents are already part 
of Delaware’s socially vulnerable populations. 
Addressing social vulnerability with respect to 
climate hazards will decrease the likelihood 
that DSHA residents are adversely impacted 
by an emergency event, will make it easier for 
DSHA residents to recover after such an event, 
and will reduce the physical and economic 
damages incurred by properties supported by the 
organization.

Storm Surge
Category 2 hurricane
Data source: NOAA

DSHA Vulnerability

All Delaware residents, and DSHA residents in 
particular, are likely to experience the effects of 
a changing climate throughout the rest of this 
century and as soon as the next decade. 

Hurricanes and extreme storms are likely to 
bring more frequent flooding conditions as they 
become more frequent. Coastal flooding and 

storm surge associated with these events 
can be particularly damaging to physical 

assets, and rising sea levels will continue 
to place more land area at risk of 

such flooding. In-land flooding from 
rivers and localized flooding due 
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RISK ANALYSIS & 
PORTFOLIO EVALUATION

After identification of the most critical hazards 
facing DSHA’s portfolio and with an inventory 
of building and resident characteristics, the 
Consultant Team performed a vulnerability 
assessment. Vulnerability is the sensitivity to a 
hazard and the capacity to adapt to the hazard.

Variables of Vulnerability

Each DSHA property was assessed with respect 
to a set of variables and the key climate hazards. 
Variables included both physical characteristics 
of the property’s site and buildings as well as 
characteristics of the  resident population and 

FLOODING

Flood Zone Is the property within a 100 or 500 year FEMA flood zone?

Past Flooding Has flooding occurred at this property in the past?

Past Road Flooding Have roads flooded in the area around the property in the past?

Future Flooding Is the property within the FRAM flood zone? (100 year zone + 3 feet SLR)

WIND

Wind Zone Is the property in an elevated 100 year storm wind gust zone?

Wind Damage Was the property built before 2000? (Hurricane clips not code before 2000)

HEAT

Elevated Heat Is the property in an area with high impervious surface coverage?

Exterior Shading Does the property have any exterior shading devices?

RESIDENT TYPE

Resident Type Are the property residents elderly or disabled?

Community Room Does the property have on-site community space?

PUBLIC TRANSIT

Public Transit Is the property located within 0.5 mile walk to public transit?

Key variables of vulnerability for DSHA resilience evaluation

external services and issues, which were informed 
through discussion with DSHA staff.  

The Consultant Team considered several variables, 
listed in the table on the following page, that 
were not included in the final ranking system. 
These variables were excluded for a number of 
reasons such as: (1) nearly all DSHA properties 
had the same conditions (underground power 
lines), therefore, the variable did not provide 
any differentiating insight, (2) the data required 
to successfully evaluate this variable across all 
DSHA properties were not readily available, or 
(3) the variable was indicated as a low priority by 
DSHA staff and/or was outside the scope of this 
assessment.
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Sea Level Rise Is the property in a sea 
level rise inundation zone?

Cooling Does the property have 
onsite cooling?

Overhead Power Is the property in an area 
with overhead power lines?

Below Grade Does the property have 
units below grade?

Basement Does the property have a 
basement?

Tax Ditch Does the property have a 
tax ditch?

Other Wetlands Is the property located near 
other water or wetlands?

RFR+OR per Unit
How much replacement 
and operating reserve is 
held per unit?

Vulnerability variables not included in 
final property ranking system.

DSHA Evaluation

Each DSHA property was evaluated with respect 
to the identified vulnerability variables and 
assessed as a low/medium/high risk.

FLOOD ZONE
The FEMA National Flood Hazard Layer provides 
data for flood zones within the state of Delaware. 
In particular, this assessment focused on 
properties located within the 100 year (1% annual 
chance) and 500 year (0.2% annual chance) flood 
zones. While DSHA prohibits new developments 
from building within 500-year flood zones, several 
existing properties exist in vulnerable areas 
Properties were assigned a flood zone risk of 
‘High’ if located within the 100-year flood zone, 
‘Medium’ if located within the 500 year flood zone, 
and ‘Low’ if not located in either 100 or 500 year 
zones.

PAST FLOODING
Flood zones on FEMA maps indicate areas that 
are likely to be inundated under varying storm 

event conditions. However, these maps do not 
always capture localized flooding associated 
with drainage or stormwater management issues. 
Local area knowledge and experience of past 
flooding is very valuable for understanding flood 
risk that may not otherwise be represented on 
regulatory maps. Based on DSHA staff experience, 
several properties have been known to experience 
flooding conditions during significant weather 
events. DSHA properties with a history of past 
flooding were assigned a past flooding evaluation 
of ‘High’ and all other properties were evaluated as 
‘Low.

PAST ROAD FLOODING
Flooding of roads may not result in direct property 
damage, but it does have the potential to impact 
resident safety and access to and from critical 
resources. As with past site flooding, local 
experience of road flooding provides valuable 
information. Based on DSHA experience, 
properties that have a history of flooding of nearby 
roads and surrounding areas were assigned a past 
road flooding risk of ‘High’ and all other properties 
were evaluated as ‘Low.

FUTURE FLOODING
Sea level rise is of particular interest to this 
assessment due to Delaware’s extended coastline 
and the location of several properties in the 
portfolio. Mapping of Delaware coastal inundation 
projections indicate that large areas of the 
state are at risk of flooding due to sea level rise 
throughout the next century. However, mapping of 
current DSHA properties with respect to coastal 
inundation zones showed that only a handful of 
properties are located in future inundation zones 
and only at inundation levels of 3 or more feet, 
which is unlikely to occur until the end of the 
century.

However, increased sea levels can exacerbate 
inundation associated with severe weather events 
and hurricanes. Therefore, a future flooding 
variable was designed based on the Flood Risk 
Adaptation Map (FRAM) data provided by DNREC 
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FEMA NATIONAL FLOOD HAZARD LAYER
NEW CASTLE

LEGEND

DSHA Resilience Assessment Sites

1% annual chance of flood (A, AE)

High risk coastal zone (VE)

Floodway (AE)

Data Sources:
Delaware FirstMap, USGS National Hydrography 
Dataset, UVM Spatial Analysis Lab Land Cover 
2014, FEMA National Flood Hazard Layer

0.2% annual chance of flood (X)

FEMA NATIONAL FLOOD HAZARD LAYER
SUSSEX

LEGEND

DSHA Resilience Assessment Sites

1% annual chance of flood (A, AE)

High risk coastal zone (VE)

Floodway (AE)

Data Sources:
Delaware FirstMap, USGS National Hydrography 
Dataset, UVM Spatial Analysis Lab Land Cover 
2014, FEMA National Flood Hazard Layer

0.2% annual chance of flood (X)

FEMA NATIONAL FLOOD HAZARD LAYER
KENT

LEGEND

DSHA Resilience Assessment Sites

1% annual chance of flood (A, AE)

High risk coastal zone (VE)

Floodway (AE)

Data Sources:
Delaware FirstMap, USGS National Hydrography 
Dataset, UVM Spatial Analysis Lab Land Cover 
2014, FEMA National Flood Hazard Layer

0.2% annual chance of flood (X)

FEMA NATIONAL FLOOD HAZARD LAYER
NEW CASTLE

LEGEND

DSHA Resilience Assessment Sites

1% annual chance of flood (A, AE)

High risk coastal zone (VE)

Floodway (AE)

Data Sources:
Delaware FirstMap, USGS National Hydrography 
Dataset, UVM Spatial Analysis Lab Land Cover 
2014, FEMA National Flood Hazard Layer
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FLOOD RISK ADAPTATION MAP
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Delaware FirstMap, USGS National Hydrography 
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2014, DNREC Flood Risk Adaptation Map

which describes areas of Delaware at risk of 
flooding during a storm event with consideration 
for future sea level rise scenarios. This variable 
effectively captures DSHA properties at risk of 
inundation from future sea level rise during both 
extreme weather and non-extreme weather days. 
DSHA properties located within the FRAM zone 
were assigned a future flood evaluation of ‘High’ 
and ‘Low’ if located outside the FRAM zone.

WIND ZONE
Coastal and hurricane winds are a statewide 
hazard. The Delaware All-Hazard Mitigation Plan 
includes an assessment of areas of the state at 
risk for potential hurricane winds associated with 
100 and 500 year storm events based on HAZUS-
MH data. Each DSHA property was assessed for 
exposure to high wind events using these data. 
Properties in an area with potential maximum wind 
gusts from a 100-year storm of 90+ mph were 
assigned a wind zone evaluation of ‘High;’ those 
in an area with maximum wind gusts of 70-90 mph 

were considered ‘Medium’;  and those in areas 
expected to see maximum wind gusts of 70 mph 
or less during a 100-year storm event were scored 
as ‘Low.”

WIND DAMAGE
Developments built with wind-resistant 
construction are likely to be more resilient against 
hurricane and severe storm events. In Delaware, 
hurricane clips on roof trusses have been required 
as part of the building code since 2000. Part 
of this assessment’s evaluation of vulnerability 
to high wind events included whether DSHA 
properties were likely to have been constructed 
with hurricane-resistant methods. Properties were 
evaluated as ‘High’ if built before 2000 with no 
indication of significant renovation, ‘Medium’ if 
built before 2000 but renovated or rehabbed since 
then, and ‘Low’ if built after the year 2000.

ELEVATED HEAT
The state of Delaware is expected to see increases 
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DSHA properties and Flood Risk Adaptation Map indicating areas at risk of 
flooding due to the combination of sea level rise and a 100-year storm event.
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in both average and extreme temperatures, 
putting DSHA properties and residents at risk of 
heat related events and illnesses. Areas with a 
high percentage of impervious surfaces, such as 
pavement and concrete, are known to experience 
elevated temperatures compared to more rural and 
vegetated areas. As such, the areas of Delaware 
with more development and higher population 
density are at risk of more extreme heat impacts 
as temperature trends evolve.

Satellite images of properties and surrounding 
areas were assessed using Google Earth as well 
as spatial data describing impervious surface 
and tree canopy from the USGS National 
Hydrography Dataset accessed through FirstMap. 
DSHA properties were assigned an elevated 
heat evaluation of ‘High’ if located in an area 
surrounded by all impervious surfaces, ‘Medium’ 
if located in an area with mixed impervious and 
green space, and ‘Low’ if the surrounding area 
was characterized with abundant vegetation and 
green space.

EXTERIOR SHADING
Effective shading can play a significant role in 
reducing the amount of heat absorbed by a 
building through windows and façade materials. 
Exterior shading devices such as overhangs and 
canopies have been shown to be more effective 
than interior blinds by blocking heat before it 
enters the building. Even surrounding vegetation 
and large trees can provide effective shading 
during warmer months. DSHA properties were 
assigned an exterior shading evaluation of ‘High’ 
if no exterior shading devices were present, 
‘Medium’ if the building was effectively shaded by 
on site trees, and ‘Low’ if exterior shading devices 
were installed.

RESIDENT TYPE
The characteristics of, and services available to, 
DSHA residents are key elements of a property’s 
vulnerability to climate hazards. While building 
and site characteristics describe physical 
vulnerabilities, definition of social vulnerabilities 
is critical to identify mitigation strategies that will 

MAX WIND GUSTS: 100 YEAR STORM
NEW CASTLEVULNERABILITY ASSESSMENT Section 4.2 
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Figure 4.2-20 

Maximum Wind Gusts, 100-year Storm, New Castle County 
 
 
 
 

Data Sources:
Figure adapted from Delaware State All Hazard Mitigation Plan, August 2018
Figure 4.2-32, Vulnerability Assessment, page 42

MAX WIND GUSTS: 100 YEAR STORM
KENTVULNERABILITY ASSESSMENT Section 4.2 
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Figure 4.2-18 

Maximum Wind Gusts, 100-year Storm, Kent County 
 
 
 
 

 

Data Sources:
Figure adapted from Delaware State All Hazard Mitigation Plan, August 2018
Figure 4.2-30, Vulnerability Assessment, page 40

MAX WIND GUSTS: 100 YEAR STORM
SUSSEXVULNERABILITY ASSESSMENT Section 4.2 

 

28 
SHMP Revised August 2018 
 

 
 
 

Figure 4.2-22 
Maximum Wind Gusts, 100-year Storm, Sussex County 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Data Sources:
Figure adapted from Delaware State All Hazard Mitigation Plan, August 2018
Figure 4.2-34, Vulnerability Assessment, page 44

Max wind gust zones due to a 100-year storm event, maps adapted from 
Delaware State All-Hazard Mitigation Plan, August 2018.

MAX WIND GUSTS: 100 YEAR STORM
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Figure 4.2-22 
Maximum Wind Gusts, 100-year Storm, Sussex County 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Data Sources:
Figure adapted from Delaware State All Hazard Mitigation Plan, August 2018
Figure 4.2-34, Vulnerability Assessment, page 44
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railroads, and other paved surfaces.

DSHA properties and areas of green space including tree canopy, scrub/
shrub, and low vegetation.
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improve resident safety and well-being in the case 
of emergency events.

DSHA provides housing to vulnerable populations 
including elderly and disabled residents. 
Vulnerable residents may be more at risk during 
an emergency event and may require additional 
help or services to prepare for and recover from 
climate hazards. DSHA properties were assigned 
a resident type evaluation of ‘High’ if identified as 
housing for elderly or disabled populations and 
‘Low’ for all other populations.

COMMUNITY ROOM
Access to on-site community space provides 
valuable resources to residents during emergency 
events. Community spaces can provide a central 
location for emergency services and equipment, 
refrigerators for medicine, access to back up water 
and power during extended power outages, and 
act as a gathering place to allow isolated residents 
to shelter in place together.

Both resident type and community room variables 
were assessed using data from DSHA. Each 
property was assigned a community room 
evaluation of  ‘Low’ for having onsite community 
space and ‘High’ for having no onsite community 
space.

PUBLIC TRANSIT
Access to public transit may reduce vulnerability 
of residents by providing access to critical 
resources both during and while recovering from 
an emergency event. While some DSHA properties 
are located in parts of the state that do not have 
public transit infrastructure, those that do were 
assigned a public transit evaluation of ‘High’ if 
a bus stop or train station was not available by 
walking distance within 0.5 miles, ‘Medium’ if 
walking distance was between 0.25 and 0.5 miles, 
and ‘Low’ if less than 0.25 miles from transit.

Property Ranking System

The above collection of vulnerability variables were 
designed to capture a wide range of property and 
resident characteristics.  Variables scored at ‘High’ 
received two points, ‘Medium’ contributed one 
point, and ‘Low’ resulted in zero points.  

However not all variables describe the same 
degree of vulnerability. As such, the scoring 
system applied a weighting factor to priority 
variables. These scores were then totaled for each 
property. Properties with the highest score are 
considered most vulnerable.  

This property resilience ranking identified 
properties with higher vulnerability in one or 
multiple hazard categories. This process relied 
on readily available data and information from 
DSHA staff. It is noted that not all characteristics 
of vulnerability will be evident through this scoring 
system. This ranking is intended as a first-pass 
assessment of DSHA vulnerability and is evaluated 
in coordination with select property visits and first- 
hand knowledge of site specifics.

Portfolio Ranking Results

The following summary presents the results of 
the portfolio resilience assessment. The complete 
assessment and property-level information is 
available in the Appendix.

FLOODING: 5 properties are located within the 
500 year flood zone and 9 properties are located 
within the 100 year flood plain. 37 properties were 
indicated as having a past history of site flooding 
and 9 have a past history of road flooding. A total 
of 7 properties were identified as located within the 
FRAM future flood risk zone, however these same 
properties were already identified as located within 
existing FEMA flood zones.
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LOW
[0 points]

MEDIUM
[1 point]

HIGH
[2 points]

WEIGHT
[multiplier]

FLOODING

Flood Zone Not located in flood 
zone

Located in 500 year 
flood zone

Located in 100 year 
flood zone 3

Past Flooding No history of past 
flooding

History of past 
flooding 2

Past Road Flooding No history of past 
road flooding

History of past road 
flooding 1

Future Flooding Not located in FRAM 
zone

Located in FRAM 
zone 1

WIND

Wind Zone

Located in an area 
with max gusts of 

70mph or less (100 yr 
storm)

Located in an area 
with max gusts of 70-
90mph (100 yr storm)

Located in an area 
with max gusts of 
90+mph (100 yr 

storm)

2

Wind Damage Built after 2000 
(hurricane clips)

Built before 2000, 
but renovated or 

rehabbed

Built before 2000, 
no indication of 

renovation
1

HEAT

Elevated Heat Abundant pervious 
and/or green space

Mixed impervious and 
green space All impervious 2

Exterior Shading Exterior shading 
devices

Some shade from 
trees onsite No exterior shading 1

RESIDENT TYPE

Resident Type Not an elderly or 
disabled population

Elderly or disabled 
population 2

Community Room Onsite community 
space

No onsite community 
space 1

PUBLIC TRANSIT

Public Transit
Less than 0.25 miles 
walking distance to 

transit

Between 0.25-
0.5 miles walking 
distance to transit

Greater than 0.5 miles 
walking distance to 

transit
1

DSHA property ranking system by vulnerability variable.
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WIND: 5 properties are located within areas with 
potential max wind gusts over 90+mph associated 
with a 100 year storm event. All of these properties 
are located along the coast of Sussex county.
94 properties have an age of construction before 
the year 2000 which may indicate an absence of 
hurricane-resistant construction.

HEAT: 41 properties were identified in areas 
of potential elevated heat due to a lack of 
surrounding vegetation or green space. However, a 
majority of properties, totaling 155 developments, 
showed signs of either exterior shading devices or 
effective shading from site trees.

RESIDENTS & TRANSIT: Nearly half of the 
properties evaluated, totaling 97 sites, house 
vulnerable populations including seniors or 
disabled residents. Similarly, nearly half, or 109 
sites, do not provide access to on site community 
space. Most DSHA properties are within 
reasonable walking distance of a public transit 
stop.

The following tables and pages provide a snapshot 
of the portfolio’s vulnerability assessment, a high-
ranking property, and those most at risk.  

TOTAL POINTS NUMBER OF SITES

21 1

20 1

19 2

18 0

17 1

16 2

15 2

14 8

13 10

12 10

11 16

10 33

9 30

8 23

7 20

6 15

5 18

4 11

3 7

2 1

1 4

0 0

Distribution of properties across vulnerability 
scores from 0 to 21.
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PLAN: Resilience Assessment Process
Planning is the first step in the property resilience 
assessment process. The results and outcomes of the 
DSHA portfolio evaluation—site plans, GIS maps, and 
facility-specific vulnerability data—are excellent tools for 
identifying sites at risk and understanding potential issues 
before conducting on-site visits.

FLOODING
The site is located in a current flood 
zone, future sea level rise inundation 
area, and has experience flooding in the 
past.
Overall Flood Score: 12

WIND
The site is not in the highest wind gust 
zone. The buildings were built before 
2000 but have been renovated or 
rehabbed since.
Overall Wind Score: 3

HEAT
The property is in an area surrounded 
by abundant green space and pervious 
surfaces. Some building shading is 
expected from site trees.
Overall Heat Score: 2

RESIDENT TYPE
The site houses elderly tenants and 
does provide community space.
Overall Tenant Score: 4

TRANSIT
A public bus stop is located within  0.25 
miles walking distance to the site.
Overall Transit Score: 0

Huling Cove Annex
Example Site Evaluation
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PROPERTY COUNTY TOTAL 
SCORE

FLOOD
SCORE

WIND 
SCORE

HEAT
SCORE

RESIDENT
SCORE

TRANSIT
SCORE

Huling Cove Annex Sussex 21 12 3 2 4 0

Claymont Street Apts New Castle 20 12 1 5 2 0

Gateway House New Castle 19 8 2 5 4 0

Huling Cove Sussex 19 12 3 0 4 0

Villas at Milford Crossing Kent 17 6 4 0 6 1

Jefferson Apartments II Sussex 16 6 4 2 2 2

Seaford Meadows Sussex 16 6 3 1 6 0

Jefferson Apartments Sussex 15 6 3 2 2 2

Lincoln Towers New Castle 15 7 0 4 4 0

Golden Meadows Sussex 14 0 4 2 6 2

Greenside Manor Sussex 14 4 3 4 2 1

Hampton Circle Sussex 14 4 3 4 2 1

Lofts at Clifford Brown Walk New Castle 14 8 0 6 0 0

Luther Towers II New Castle 14 0 2 6 6 0

Garrett House New Castle 14 0 2 6 6 0

Landing Drive Sussex 14 0 6 0 6 2

Sojourners Place New Castle 14 0 2 6 6 0

Brandywine III Apartments Sussex 13 0 4 2 6 1

Capitol Green Apartments Kent 13 7 1 3 0 2

Riverview Place Apts New Castle 13 4 2 3 2 2

Safe Haven New Castle 13 0 2 5 6 0

Shady Grove II Sussex 13 0 6 1 4 2

West Quaker Hill Apts New Castle 13 4 1 6 2 0

Burton Village Sussex 13 0 6 3 4 0

Milford Transitional Kent 13 0 4 3 6 0

Smyrna Transitional Kent 13 0 2 3 6 2

St. Francis Transitional New Castle 13 0 2 5 6 0

East Atlantic Apts Annex Sussex 12 2 4 3 2 1

Luther Gardens Sussex 12 0 4 2 6 0

Luther Towers I New Castle 12 0 2 6 4 0

Luther Towers of Dover I Kent 12 0 2 4 4 2

Mills Landing Sussex 12 4 2 0 6 0

Quaker Hill Place New Castle 12 0 2 6 4 0

Rodney Court Apartments New Castle 12 4 1 3 4 0

Christiana Village New Castle 12 4 0 6 2 0

The Pearl Center New Castle 12 0 2 6 4 0

Eight O One Village Kent 12 0 2 4 6 0

DSHA properties with highest vulnerability ranking.
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STAKEHOLDER ENGAGEMENT

Stakeholder Workshop: May 28, 2019

On May 28th, the Consultant Team and DSHA 
convened two workshops, at the New Castle 
Public Library and at Liberty Court Apartments in 
Dover,  with representatives of several property 
owner and management teams. The goal of the 
workshop was to share the preliminary results 
of the portfolio analysis, discuss concepts of 
resilience with respect to DSHA properties, and 
gather feedback and additional information related 
to climate vulnerabilities and potential strategies.
These discussions were used to inform the 
structure and key elements of the Resilience 
Assessment Tool. 

Workshop participants were presented with an 
overview of the RARA project, key climate hazards 
for Delaware, and the results of the portfolio 

assessment ranking process. Participants were 
then asked to complete an exercise focused 
on climate vulnerabilities at their properties and 
discuss their experience and potential strategies 
for enhanced resilience.

Discussions during both sessions focused on local 
flooding experience and the impact of site flooding 
and severe storms on residents. Power outages 
were not indicated as a regular occurrence, but 
damage from heavy winds was a concern. Several 
participants noted a lack of clear emergency 
management plans that were understood by both 
staff and residents, particularly for scattered site 
housing.

The agenda, presentation slides, exercise 
documents, and notes can be found in the 
Appendix. The results of the stakeholder workshop 
were incorporated into the development of the 
Assessment Tool and recommendations.
 

Excerpt from workshop exercise
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3 SECTION 3

Resilience Assessment Tool

The DSHA Resilience Assessment Tool is designed 
to facilitate on-site, detailed assessments 
of a property’s vulnerabilities and to identify 
appropriate adaptation and mitigation strategies. 
The tool is a customized version of similar tools 
created by New Ecology, Inc. in partnership with 
Enterprise Community Partners for use originally 
in East Coast cities impacted by Superstorm 
Sandy.  After testing and iteration through on-
site evaluation of several Delaware properties, it 
was further tailored for use by owners, managers, 
design professionals and DSHA staff.

The Tool is an Excel-based form that poses a 
series of targeted questions about the site, building 
characteristics and issues, and operations.  Based 
on the information collected and populated in the 
tool, it presents relevant resilience strategies and 
potential funding resources. It can be used digitally 
via tablet or computer to automatically match site 
observations to relevant mitigation strategies, or 
the tool can be used as a pdf form to print out and 
complete in the field.

VISIT: Resilience Assessment Process
Site visits are a critical step in the resilience assessment 
process. Building from the outcomes of the planning 
phase, the Asset Management Checklist can be used to 
verify site vulnerabilities and evaluate additional potential 
issues.

ASK: Resilience Assessment Process
Property staff and others familiar with the site will have 
insight into vulnerabilities that may not have been identified 
through the assessment process. Asking key questions 
from the Asset Management Checklist will ensure local 
experience is integrated into resilience strategies.
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ASSET MANAGEMENT CHECKLIST

The Team adapted the Tool to create an Asset 
Management Checklist to be used by DSHA 
staff during annual inspections on DSHA funded 
properties. The  Checklist includes a list of 
questions to be completed during a property 
visit. The questions relate to building and site 
features as well as past history or experience with 
emergency events. In particular, the questions 
seek to identify vulnerabilities of a property as they 
relate to flooding and water intrusion, extreme 
temperatures, power outages and systems 
resilience, emergency operations, and resident 
resources. Completing the Asset Management 
Checklist will identify applicable resilience 
strategies. The Checklist is included in the 
Appendix.

RESILIENCE STRATEGIES

Each DSHA property has unique risks requiring 
site-specific recommendations. The asset 
management checklist can be used to evaluate 
site-specific conditions and directly identify 
applicable strategies. The following pages identify 
mitigation strategies that are expected to be 
relevant to properties based on vulnerability to 
key climate hazards in Delaware. The strategies 
are organized by four categories: protection, 
adaptation, back-up, and community – described 
in the following sections - and are accompanied 
by estimated costs and expected timeline 
or common intervention points to assist with 
asset management planning. These strategies 
are discussed in further detail in the Resilience 
Assessment Tool itself, which is included in the 
Appendix.

Screenshot of asset management checklist from the Resilience Assessment Tool.

IDENTIFY: Resilience Assessment Process
The outcomes of the planning, visiting, and asking phases 
combine to create an overall picture of vulnerability for each 
site. The Resilience Assessment Tool can help translate 
these vulnerabilities into actionable resilience strategies, 
relevant to the site and key hazards.
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Protection
Protection includes provisions that will reduce a facility’s vulnerability to storm damage by 
hardening site assets and systems. Such strategies include floodproofing measures to keep 
water out of buildings or to appropriately protect from damage with flood resistant materials and 
equipment. Measures also include backwater check valves to restrict backflow of water from 
municipal systems and sump pumps to remove flood intrusion from minor events.

DSHA Resilience Assessment Tool
Resilience Strategies

STRATEGY ESTIMATED COSTS IMPLEMENTATION 
TIMEFRAME

Wet Floodproofing $10-30,000 per area
Assumes interior panel system, drainage system 
to sump pump, and discharge to exterior. Range 
depends upon size of area to be protected. 

Long Term / Refinance

Dry Floodproofing $ 40,000 - $115,000 per building
Only pricing permanent systems. The cost can 
vary widely, as this is impacted by the perimeter 
size of the building. 

Long Term / Refinance

Stabilize Slopes $3 - $6 per square foot (stabilize slopes) 
Depends on area size and materials used; 
$20 - $50 per square foot (retaining walls) 
Depends upon size and height of wall and wall 
construction.

Long Term / Refinance

Site Perimeter Floodproofing $150,000 - $250,000
Depends on size of site and height of barriers. 
Temporary barriers can be more cost effective 
but may require more preparation prior to storm 
events.

Long Term / Refinance

Resilient Elevators $6,000 - $10,000 per cab Long Term / Refinance

Backwater Valves $1,500 - $2,500 Short Term

Sump Pumps $1,000 - $2,500 Short Term

Component Protection 
Floodproofing

$3,000 - $5,000 (floodproof equipment)
Dry floodproofing to surround equipment;
$5,000 - $15,000 (water removal system)

Long Term / Refinance

Resilience strategies highlighted in the Resilience Assessment Tool. Strategies 
are organized in four categories: protection, adaptation, back-up, and 
community. See the Resilience Assessment Tool for further detail.
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Adaptation
Adaptation strategies work to improve a facility’s ability to adapt emergency events in the near 
term as well as to changing climate conditions over time. Some recommendations include 
elevating critical equipment and living spaces above projected flood levels to prepare for 
sea level rise; preparing for expected increase in precipitation through adaptive stormwater 
management; and addressing vulnerability to extreme temperatures with effective exterior 
shading, cool roofs, and enhanced envelope systems.

DSHA Resilience Assessment Tool
Resilience Strategies

Resilience strategies highlighted in the Resilience Assessment Tool. Strategies 
are organized in four categories: protection, adaptation, back-up, and 
community. See the Resilience Assessment Tool for further detail.

STRATEGY ESTIMATED COSTS IMPLEMENTATION 
TIMEFRAME

Elevated Equipment $1,000 - $2,000 per unit (heat pump)
$20,000 - $40,000 (boilers and chillers)
$2,500 - $3,500 (electric meter)
Includes disconnection, elevation, and 
reconnection. Assumes multiple units are 
relocated at the same time.

Long Term

Elevated Living Spaces $125 - $250 per square foot
Cost to convert multiple units at the same time.

Long Term

Window Shading $2 - $4 per square foot (interior treatments)
$1,000 - $2,000 (exterior aluminum overhangs)

Short or Long Term

Cool Roof $10 - $15 per square foot (cool roof replacement)
Depends on what is existing and can vary widely.
$1 - $2 per square foot (coating or membrane)

Long Term / Refinance

Properly Vent or Eliminate 
Combustion Appliances

$500 - $1,000
Depends on the location and distance of the vent 
pipes.

Short Term

Remediate Mold and Use Mold 
Resistant Replacement Material

$2.50 - $6.50 per square foot Short Term

Flood Damage Resistant Siding $6 - $12 per square foot Long Term / Refinance
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Back-up
Adequate back-up systems will provide a level of redundancy that will allow residents to 
access critical resources and services in the event of loss of power. Such strategies include 
maintaining back-up power through an on-site generator, accessible quick connects for 
mobile power, or a PV system with storage. Back-up strategies also consider providing 
emergency access to potable water.

DSHA Resilience Assessment Tool
Resilience Strategies

Resilience strategies highlighted in the Resilience Assessment Tool. Strategies 
are organized in four categories: protection, adaptation, back-up, and 
community. See the Resilience Assessment Tool for further detail.

STRATEGY ESTIMATED COSTS IMPLEMENTATION 
TIMEFRAME

Maintain Backup Power to Critical 
Systems

$4,000 - $6,000 per townhome or
$2,000 - $3,000 per apartment
Gasoline or oil fired generators. Assumed 50-unit 
apartment building.

Long Term / Refinance

Access to Potable Water $1,000 
Assumes stored bottled for 1 gallon per person 
per day for 1 day plus collapsible storage capacity 
of 1 gallon per person per day for 6 days.

OR

$2,500 - $10,000
Permanent water access.

Short Term

Short Term

Safeguard Fuel Storage Routine Maintenance Short Term

Quick Connects for Mobile 
Heating, Cooling, and Power

$1,500 - $2,500
Depends on location, number of connections, and 
type of equipment connections.

Short Term

Solar Photovoltaic (PV) Systems 
and Storage

$50,000 - $150,000
Depends on the site and capacity of both the PV 
and storage components.

Long Term / Refinance
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Community
Community resilience strategies focus on resident safety and wellbeing in addition to the 
site and building considerations. Community strategies are often low cost with high impact 
for improved resilience. Recommendations include developing and sharing an emergency 
management plan to improve coordination and communication, provisioning a community 
resilience space to allow resident access to critical information and resources while reducing 
extended isolation of vulnerable populations, and building community ties within the greater 
community to enhance access to essential services that may not be available onsite. 

Resilience strategies highlighted in the Resilience Assessment Tool. Strategies 
are organized in four categories: protection, adaptation, back-up, and 
community. See the Resilience Assessment Tool for further detail.

DSHA Resilience Assessment Tool
Resilience Strategies

STRATEGY ESTIMATED COSTS IMPLEMENTATION 
TIMEFRAME

Develop Emergency Management 
Manual

Operations & Maintenance Short Term

Exterior Pathways $500 (bollard light)
$10,000 (pole light)

Short Term

Wayfinding Signage $200 - $250 (LED exit signs)
$50 - $100 each (wayfinding signs)

Short Term

Organizing for Community 
Resilience

Operations & Maintenance Short Term

Creating Community Resilience 
Hub

$40,000 - $80,000
Depends on which amenities are already provided 
at a property.

Long Term / Refinance

Building Community Ties Operations & Maintenance Short Term
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4 SECTION 4

Physical Site Assessments

SITE ASSESSMENT VISITS 

The team used the Resilience Assessment Tool 
to complete 18 physical site visits during the 
2019/2020 winter. The site visits were intended 
to confirm vulnerabilities identified during the 
portfolio evaluation and to identify resilience 
strategies for each site. Outcomes of the site 
visits were also used to refine and prioritize the 
questions included in the Resilience Assessment 
Tool. 

The assessed properties were chosen based on 
the property resilience rank identified through the 
portfolio assessment process as described in 

Section Two. Additionally, select properties were 
identified by DSHA staff as being well-suited for 
onsite assessment due to site flooding, interior 
moisture issues or resident populations. The 
collection of properties visited varied widely by 
number of units, age, financing schedule,  building 
condition and materials. 

Site visits included visual assessment of building 
exteriors and immediate surroundings, assessment 
of interior common spaces and a residential unit, 
if available, and an in-depth conversation with site 
management and maintenance staff with respect 
to the Resilience Assessment Tool.
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Brandywine Apartments
Visited on December 10, 2019

On-Site Assessment Outcomes

Each site visited had unique conditions, however 
the team identified several common findings 
across many sites.

COMMUNITY SPACES PROVIDE 
OPPORTUNITY FOR RESILIENCE: Community 
rooms were present at about half of the properties 
visited. While some were viewed as well-used 
assets, many community spaces were under-
utilized or not well-provisioned. These spaces 
represent an opportunity to enhance facility 
resilience by providing a central location to share 
information and resources and a safe place to 
shelter together.

LOCAL EXPERIENCE IS KEY FOR EXISTING 
PROPERTIES: For existing properties, on-site 
staff and residents with knowledge of the property 
and surrounding area are a critical resource for 
understanding facility-level resilience issues. 
Many times, damaging flood events occur in areas 
not mapped within a flood zone due to localized 
issues of stormwater management. Incorporating 
the resilience assessment tool into regular site 
inspections will be critical for identifying the 
mitigating site-specific vulnerabilities.

ABSENCE OF EMERGENCY PLANS WAS 
COMMON: Many sites visited either did not have 
an emergency management plan or did not know 
where to find one. Whether an emergency event 
comes with or without warning, having a plan for 
coordination and communication will not only 
enable staff to protect site assets but will facilitate 
information sharing among residents. 

High Water
Marks identified in the basement of a 
DSHA property located in a FEMA 100 
year flood zone indicating the extent of 
past flooding at the site.
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Case Study Sites

The following case studies illustrate the need 
to combine local site experience with desktop 
property evaluation outcomes in order to create a 
comprehensive picture of a facility resilience risk 
and preparedness.    

A site in Lewes was identified as being within 
a flood zone and the site visit confirmed severe 
on-site flooding issues. The property is actively 
engaged in addressing crawlspace and apartment 
moisture issues. The community center/ leasing 
office is on higher ground, is unaffected by site 
flooding and serves as an excellent resource for 
residents.

A New Castle site was not mapped within a 
current or future flood zone, but indicated flooding 
issues during the site visit. Below grade apartments 
units experience flooding during intense rain 
events. The property has installed basement 
waterproofing systems that directs bulk moisture to 
a sump pump which removes it from the building.

A site in Milford does not experience on-site 
flooding issues, despite being mapped within 
a flood zone during the desk assessment. The 
property was built on an elevated area of the site 
with extensive stormwater management facilities. 
The ground slopes away from the buildings and all 
entrances are protected by covered porches.
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EMERGENCY PREPAREDNESS

Resiliency planning prepares people and buildings 
for extreme events by focusing on existing and 
future climate hazards identified for a specific 
location and the actions that should be taken over 
time to make buildings safer for residents and 
ready for possible impacts. Much of resiliency 
planning and preparedness is operational in 
nature, such as how staff will prepare for a flood 
event and how residents will be evacuated or 
withstand long-term power outages, especially 
those residents most vulnerable to interruptions 
in power, heating, or cooling such as infants, the 
elderly and those with chronic health issues.

As part of DSHA’s Resilience Toolkit, New Ecology 
developed an Emergency Preparedness Plan 
(EMP) template for property owners and managers 
to use when developing their own Preparedness 
Plan. The template is based on the Consultant 
Team’s experience and best practices from 
resilience work in affordable multifamily properties 
along the East Coast. 

The draft Emergency Preparedness Template was 
reviewed in a workshop with staff from DSHA and  
Huling Cove Apartments and Huling Cove Annex, 
a DSHA property in Lewes (see inset). After the 
workshop, the initial draft template was adapted to 
incorporate Tropical Storm/ Hurricane Preparation 
Instructions that DSHA had developed for the 
Huling Cove staff and residents in 2008, and 
proved useful since then. 

The workshop also identified opportunities for 
creating “resiliency hubs” in community spaces 
and common areas to provide essential services 
to residents and staff during emergencies. Looking 
ahead, solar photovoltaic systems with backup 
battery storage may someday be a cost-effective 
emergency power supply, supplanting diesel- 
fueled on-site generators.

Broad engagement in resiliency and emergency 
planning exercises are critical to ensure frontline 
property staff are prepared and have a chance to 
provide input. When property owners and property 
management teams connect these two efforts, 
through long-term physical and operational efforts, 
they are better able to provide affordable, resilient 
homes for Delaware residents.

The Emergency Preparedness Template developed 
for DSHA is included in the Appendix.

Huling Cove
Visited October 19, 2019. Huling Cove (top) 
and Huling Cove Annex (bottom) site drainage 
features. The site is largely located in a flood 
zone with a history of stormwater issues.
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5 SECTION 5

Design & Construction/
Rehabilitation Standards 
Review

DSHA’s Design and Construction/ Rehabilitation 
Standards require that applicants “promote the 
use of durable materials, create a healthy living 
environment for residents, enhance energy 
efficiency, reduce operating costs and provide 
utility savings for residents, and balance quality 
materials with costs for developments.”

These standards represent an opportunity to 
further integrate elements of resilient design and 
adaptation strategies into all new construction 
and rehabilitation developments which receive its 
support. 

The following recommended additions and 
changes to the DSHA LIHTC Design and 
Construction/ Rehabilitation Standards, as well 
as to its Qualified Allocation Plan (QAP), will 
encourage project teams to meaningfully consider 
the climate hazards and risks associated with their 
development and to pursue effective mitigation 
measures. The recommendations are outlined 
below and complete annotated versions of the 
standards are included in the appendix.

RECOMMENDED STRATEGIES FOR 
QAP AND DESIGN & CONSTRUCTION/
REHABILITATION STANDARDS

Qualified Allocation Plan

INCORPORATE RESILIENCE CRITERIA INTO 
QAP SCORING AND RANKING SYSTEM. 

The QAP scoring and ranking system outlines 
measures that project teams can pursue to 
collect points. An application’s point score is then 
used to determine tax credit allocation. DSHA’s 
current system already includes available points 
for pursuing green building certifications such as 
Enterprise Green Communities, LEED, and NGBS.
 
DSHA could also incorporate additional points to 
incentivize project teams to conduct a resilience 
assessment, identify risk factors, and implement 
strategies to adapt to climate hazards. 
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INCORPORATE PROVISIONS FOR PROVIDING 
A RESILIENCE HUB. Project teams can score 
points for including a community space in their 
development design. Community spaces can 
be key for a facility’s resilience by providing 
access to critical resources and services during 
an emergency. With some additional measures, 
community spaces can be upgraded to resilience 
hubs to more adequately support residents. Such 
measures may include space for food preparation 
and storage, space for restrooms and showers, 
secure communication systems and internet 
access, or back up power for resident use as well 
as for heating and cooling. These spaces can be 
used to provide a central gathering place, promote 
community preparedness, convey information 
and enhance communications, and access critical 
supplies and resources. It is recommended to 
include these provisions as part of the community 
space criteria or as additional available points.

Design and Construction/Rehabilitation 
Standards

LIMIT APPLICATIONS FOR DEVELOPMENTS 
LOCATED WITHIN FLOOD ZONES AND 
FUTURE SEA LEVEL RISE FLOOD AREAS. 
Currently, DSHA does not accept new construction 
applications for sites located in a 500-year flood 
zone and awards one point for applicants not 

in a 100-year flood zone. The consultant team 
suggests modifying the QAP to prohibit new 
construction or adaptive re-use projects in both 
100 and 500-year flood zones. For projects 
currently in DSHA’s portfolio and located in flood 
zones, ensure any refinancing for renovation 
incorporates appropriate resiliency measures.

Additionally, DNREC and the Delaware Geological 
Survey study sea level rise and  inundation areas. 
The consultant team encourages DSHA to stay 
apprised of these projections and limit new 
developments to mitigate future flood risk.

REQUIRE A RESILIENCE EVALUATION AS 
PART OF THE GENERAL STANDARDS FOR 
EACH APPLICATION. A resilience evaluation 
will ensure applicants have considered the 
vulnerabilities of their developments and 
applicable mitigation strategies. Such an 
evaluation would ask applicants to review 
existing and future site conditions with respect 
to Delaware’s key climate hazards including 
flooding, extreme storms, coastal wind, extreme 
temperatures, and winter precipitation. The 
Resilience Assessment Tool described in Section 
Three outlines specific questions as well as 
associated mitigation strategies that could be used 
as a resilience evaluation.

Community Space
Shared spaces can play a critical 
role in a facility’s resilience 
providing a central gathering 
place and access to information 
and resources.
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REQUIRE CAPITAL NEEDS ASSESSMENTS 
TO INCLUDE COMPLETED RESILIENCY 
ASSESSMENTS. Rehabilitation funding applicants 
are required to compete a Capital Needs 
Assessment (CNA) to identify physical needs and 
remaining useful life of the site, building structure, 
and systems. The CNA is an opportunity to 
incorporate elements of a resilience evaluation 
within the existing processes for rehabilitation 
projects. The Resilience Checklist described in 
Section III was developed for a similar purpose for 
use by DSHA staff and could be equally effective if 
used in coordination with the CNA.

UPDATE AND AMEND SPECIFIC DESIGN 
STANDARDS FOR ENHANCED RESILIENCE. 
There are several specific items within the Design 
and Construction/Rehabilitation standards that 
represent opportunities to enhance climate 
resilience for new development projects. These 
proposed recommendations include adjustments 
for stormwater management, flooring materials, 
plumbing and HVAC guidelines, among others.

These and other recommendations are discussed 
in greater detail in the annotated versions of the 
standards included in the appendix.

Recommended Resources & Training Opportunities

ENERGY EFFICIENCY INVESTMENT FUND 
(EEIF)
https://dnrec.alpha.delaware.gov/climate-coastal-
energy/efficiency/energy-efficiency-investment-
fund/

ENERGIZE DELAWARE AFFORDABLE 
MULTIFAMILY HOUSING PROGRAM
https://www.energizedelaware.org/nonresidential/
business/affordable-multifamily-housing/

ENERGY PERFORMANCE CONTRACTING – 
FOR PUBLIC HOUSING ONLY (HUD)
hud.gov/program_offices/public_indian_housing/
programs/ph/phecc/eperformance

FEMA PRE-DISASTER MITIGATION GRANT 
PROGRAM
fema.gov/pre-disaster-mitigation-grant-program

DELAWARE FLOOD PLANNING TOOL
https://maps.dnrec.delaware.gov/floodplanning/
default.html 

NATIONAL OCEANIC AND ATMOSPHERIC 
ADMINISTRATION
https://coast.noaa.gov/resilience-grant/

KRESGE FOUNDATION
https://kresge.org/programs/environment

US CLIMATE RESILIENCE TOOLKIT
https://toolkit.climate.gov/content/funding-
opportunities
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ApAppendix

APPENDIX

I.  References   

II.  Asset Management Resiliency Checklist 

III.  Emergency Preparedness Plan Template 

IV.  Design and Construction/Rehabilitation Standards 
 and QAP Recommendations 

V.  Stakeholder Meeting Agenda, Presentation, Exercise, and Notes 

The following are included in alternative file formats

VI.  Portfolio Assessment and Methodology (included as .xls) 

VII.  GIS Data for Mapping (included as .zip)     

VIII.  Resilience Assessment Tool (included as .xls)

XI.  Asset Management Resilience Checklist (included as .xls) 
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Appendix
II. ASSET MANAGEMENT RESILIENCY CHECKLIST



Resilience Assessment Toolkit  |  Asset Management - Resilience Checklist
Delaware State Housing Authority

INSTRUCTIONS

Property Name

Assessment Completed By

Date 

ASSET MANAGEMENT - Resilience Checklist

BUILDING EXTERIOR YES / NO COMMENTS

Have the buildings been damaged due to wind/ rain storms?

Do roads around the property become impassable during 
extreme weather events?

Has the city or county addressed these flooding issues?
Such as considering the replacement of old sewer pipes, or 
providing additional stormwater management facilities?

Are there vents or other penetrations in the outside walls 
(above or below grade) that let water into the building?

Do the sewer and stormwater systems experience back-ups 
during heavy rain or flood events?

Is there a backup generator?

If there is a backup generator, does it ever get flooded?

Is the generator and fuel storage below grade?

Are stormwater and sanitary sewer systems separated at this 
location?

Does the ground slope towards the building?

COMMON AREAS YES / NO COMMENTS

If you have a basement or crawlspace below-grade, do they 
remain dry during heavy rain?

Is the community room below grade?

Use the following questions to gather information during site visits and discussions with site property managers and 
staff. This page may be printed and completed on paper or completed digitally in Excel with a tablet.
Answers in the YES/NO column will trigger applicable resilience strategy numbers in most rows (Excel only). Refer to 
the Resilience Strategies tab to identify and explore potential strategies.



Are there backflow preventers on the floor drains and/or sewer 
connection?

Are washers and dryers, or any bathrooms, mop sinks, or 
service sinks located below grade?

APARTMENTS YES / NO COMMENTS

If you have units at or below-grade, do they remain dry during 
heavy rain?

Do any units or other areas have evidence of mold?

In above or below grade units are there any sign of leaks or 
moisture on the drywall?

If signs of mold are identified, are dehumidifiers being used?

Are there residents with mobility issues?

PROPERTY MANAGER YES / NO COMMENTS

Does the building have an emergency management plan on 
site, covering staff, residents, and business operations 
continuity?

Are staff and residents familiar with the emergency 
management plan?

Is there a nearby public facility where residents can go during 
power outages, storms or extreme heat or cold?

PROPERTY INFORMATION YES / NO COMMENTS

Is the building located in a FEMA flood zone?

Does the building have an existing battery backup system?

If so, what is supported by the backup battery?

Does the property have sump pumps?

Are the sump pumps provided with back-up batteries?

How often is the sump pump tested?

How often are the sump pump batteries tested replaced?
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Appendix
III. EMERGENCY PREPAREDNESS PLAN TEMPLATE
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RISK & RESILIENCE TOOLKIT 

EMERGENCY PREPAREDNESS PLAN TEMPLATE 

  
The following template may be used to create an Emergency Preparedness Plan for multifamily 
properties in Delaware.   This template is part of the Risk and Resiliency Toolkit prepared for Delaware 
State Housing Authority by New Ecology, Inc. and Linnean Solutions. 
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Guidelines for Emergency Preparedness Planning 
 
TABLE OF CONTENTS 
 

I. Background and Purpose of Guidelines 
II. How to Prepare An Emergency Preparedness Plan Using This Template 
III. Recommended Components for Emergency Preparedness  

1. Identify Staff Contact Info and Roles 
a. Team Matrix 
b. Staff Contact Info 
c. Staff Telephone Call/Text Tree 

2. Organize Critical Information (securely stored and backed up) 
a. Resident Contact Info 
b. First Responder Contact Information 
c. Locations of First Aid Kits and Automated External Defibrillator(s) 
d. Building /Equipment Vendors 
e. Resident Services Resources 
f. Equipment Inventories (Office/ Maintenance/ Emergency Equipment) 
g. Insurance Information 

3. Develop Protocols 
a. Building & Systems Preparedness Protocols 
b. Resident & Apartment Preparedness Protocol 
c. Evacuation Protocol 
d. Sheltering Protocol - Severe Weather/Tornado/Hurricane/Extreme Heat  
e. Example of Resident Hurricane Preparedness Plan 

 
 

Appendix 
A. Acronyms 
B. Resilience Hub – Creating a Space to Shelter in Place 
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Guidelines for Emergency Preparedness Planning  
 
 
Background and Purpose of Guidelines 

 
In 2013, Governor Markel signed Executive Order 41: Preparing Delaware for Emerging Climate 
Impacts and Seizing Economic Opportunities from Reducing Emissions.  It directs public agencies 
to provide leadership and protect public safety by preparing for the impacts of climate change, and to 
reduce greenhouse gas emissions that drive climate change.  The Executive Order created the Cabinet 
Committee on Climate and Resiliency who developed a climate action plan known as the Climate 
Framework for Delaware. 
 
In 2018, DSHA received funding from DNREC for the first-in-the nation statewide Risk and Resiliency 
Assessment of state funded affordable housing communities. The Risk and Resiliency (RARA) project 
focused on capital facilities, by: 

• assessing the state-funded public housing portfolio’s risk and vulnerability to climate change 
impacts,  

• providing detailed resilience opportunity assessments that identify capital upgrades needed to 
make vulnerable housing developments more climate resilient, and  

• developing design guidelines for DHCD facilities that detail the most common types of capital 
projects that incorporate climate adaptation and resilience best practices.  
 

This Emergency Preparedness Plan provides a complementary approach to resilience planning focused 
on operations during on extreme weather events (floods, hurricanes, blizzards, and extreme heat, e.g.) 
as well as associated impacts such as power outages and loss of heating and cooling.  The plan addresses 
three priorities: 

• Resident Safety – Support the preparedness, safety, and recovery of residents    
• Building Protection – Minimize damage to structure and systems and quickly restore normal 

building operations, and  
• Continuity of Services – Sustain key business operations and resident services during 

climate-related emergencies or restore services quickly if temporarily discontinued.    
 
These guidelines drew from a varied set of publicly-available resources to create a set of tools suited to 
multifamily housing, including US Dept of Housing & Urban Development (HUD) tools on the 
hudexchange.info website and the Federal Emergency Management Agency’s (FEMA) Ready.gov 
website.  Some of the forms were adapted from the extensive Ready to Respond: Disaster Staffing 
Toolkit prepared by Enterprise Community Partners.    
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How to Prepare an Emergency Preparedness Plan Using this Template 

 

Language that is shaded and in italics is Sample Language that can and should be edited for  
the particular property and the responsibilities/functions of the designated team members 
during an emergency.   

 

Instructions and Key Questions for filling in/adapting each section of the plan are provided in 
a box.  These boxes may be deleted from the document after the plan is completed and 
approved for use.  
 

Getting Started – Assemble a Team & Set a Timeframe for Completing a Draft 
Plan 

Most properties using this template will find that they have parts of this plan already prepared, even if 
they are not compiled in a single document.   

An Emergency Preparedness Plan can be compiled using this template in a timeframe set by the property.  
Some properties may choose to develop sections over time as part of staff meetings, or during a focused 
workshop format (in half- or full day sessions).    

The leadership team at the property should first review this template for assembling an Emergency 
Preparedness Plan, and then discuss these questions:   

• Does the property already have existing policies and procedures that match the particular 
recommended components of the Emergency Preparedness Plan?  When were they last 
updated?  Are they available in paper and/or electronic format, such as text or spreadsheet files?  

• Who should be the staff lead or co-leads on the various components of the plan, related to 
buildings, resident engagement, continuity of business operations, and external communications 
with municipality, DHCD, service providers?    

• What is a realistic timeline for preparing a draft plan?   How and when to discuss the plan outside 
the staff, with the Board, community leaders, a representative sample of residents, and DSHA? 

 
What other questions do you have?  
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Table of Contents  & Introduction 

 
1. Introduction 
2. Staff Contact Info and Roles 

a. Team Matrix 
b. Staff Contact Info 
c. Staff Telephone Call/Text Tree 

3. Critical Information (securely stored and backed up) 
a. Resident Contact Info 
b. First Responder Contact Information 
c. Locations of First Aid Kits and Automated External Defibrillator(s) 
d. Building /Equipment Vendors 
e. Service Contract Vendors 
f. Resident Services Resources 
g. Equipment Inventories (Office/ Maintenance/ Emergency Equipment) 
h. Insurance Information 
i. Passwords and contacts for making vendor payments 
j. Any “mutual aid” contacts from other LHAs  

4. Protocols 
a. Building & Systems Preparedness Protocols 
b. Resident/Apartment Preparedness Protocol 
c. Evacuation Protocol 
d. Sheltering Protocol - Severe Weather/Tornado /Hurricane/Pandemic  
e. Continuity of Operations and Remote Work Protocols 
f. Example of Resident Emergency Preparedness Plan 

 
 
Appendix  

A. Acronyms 
B. Resilience Hub – Creating a Space to Shelter in Place 

 
The plan should include a Table of Contents, with an Introduction that indicates information such as:  

• who prepared the plan 
• when the plan was prepared,  
• the status of the plan  (Draft, Final)   
• who will receive questions about the plan. 

 
What else should be in this introduction? 
 
This sample Table of Contents will need to be edited after you have prepared your draft plan and made 
any modification to the sections included and the order of the included sections.  
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a.  TEAM MATRIX  

The following describes the roles and responsibilities of the Emergency Preparedness Team.  
 

Role Responsibilities  Staff 
Name 

Cell 
Phone 

Email Protocol(s) 
associated 

with this role 

Leadership • Provide strategic leadership to 
teams in real time  

• Identify roles and fill out the 
phone tree 

• Activate the relevant protocols 
• Communicate with team 

leaders, DHCD, Board, 
municipal leaders, and other 
outside resources indicated in 
your plan 

1.LEAD 
 
 

   

2. 
SUPPORT 

   

Facilities/ 
Maintenance 

• Prepare buildings & 
equipment per protocols for 
hazard type  

• Shut down building systems if 
needed 

1.LEAD    
2    
3    

Step 1: Identify Key Staff Contact Info and Roles  
 

The team creating the plan typically includes those staff who have a role leading or assisting in an 
emergency.  The attached Team Matrix is designed to document five key roles and responsibilities, 
and name the key staff in these roles.  At smaller properties with limited staff, some staff may assume 
multiple roles, so these 5 could be consolidated:  

• Leadership 
• Facilities /Maintenance 
• Resident Services  
• Finance/Administration/IT Operations  
• Communications (including Resident Board Member/Liaison as applicable) 

 
Do these categories apply to your property?    In the first round of filling out this table below, indicate 
who could provide the lead or support role?    Feel free to leave the “Protocol associated with this 
role” column empty in your first draft, and fill in after the protocols are developed later in the plan.  
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• Activate emergency power if 
needed   

• Maintain facility staff 
coverage 

• Coordinate with local public 
safety officials 

• Restore operations after event 
• Document damage for 

insurance 
Resident 
Services 

• Conduct outreach to clients 
and service providers in 
advance 

• Assist in shelter-in-place or 
evacuation process  

• Deliver counseling & referrals 
for services 

• Update resident needs 
inventory after event 

1.LEAD    
2.    

Finance/ 
Admin/ IT/ 
Operations 

• Activate/access your bank’s 
online banking portal to make 
sure that funds can be 
accessed during event  

• Ensure that you can receive 
rents and make critical vendor 
payments and payroll during 
event 

• Protect office equipment, data 
and paper files  

• Procure any necessary 
equipment, supplies, or 
services to respond to event 

• Address insurance claims and 
documentation 

• Enable remote work if 
necessary 

1. LEAD    
2.    

Communicati
ons 

• Notify the Agency’s team 
leads and staff of updates 

• Contact local public 
emergency services 

• Update automated calling 
systems 

• Continuously provide 
communication and guidance 
to residents, as necessary 

1. LEAD    
2    
3    
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b.  STAFF CONTACT INFORMATION 

 
Prepared by Name:____________________________Date:______________________ 

  CONTACT INFORMATION 

Name  

Job title  

Emergency Response 
Team and Role (if any) 

 

Work site  

Work phone  

Cell phone  

Work email  

Personal email  

Primary Language  

Languages spoken  

EMT/ medical training  
Other skills: First Aid, 
CPR, use Automated 
External Defibrillator 
(AED) and certification 
expiration date 

 

Emergency contact name  

Phone  

Email  

Other Info?  
 

  

Since some emergencies may require full staff mobilization, it may be helpful to have every 
staff person prepare the contact sheet below.  If they are assigned an Emergency Response 
Role, they should be trained on the emergency preparedness plan and the services they may 
be asked to provide, and this training should be refreshed annually.   
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c. STAFF TELEPHONE CALL/TEXT TREE 

 
 
 

  
  

Site Manager
Name Tel

Team Lead 
Name/  Tel 

1. Name/ 
Tel

2. Name/ 
Tel

3. Name/ 
Tel

4. Name/ 
Tel

Team Lead 
Name/ Tel 

1. Name/ 
Tel

2. Name/ 
Tel

3. Name/ 
Tel

4. Name/ 
Tel

Team Lead 
Name/ Tel 

1. Name/ 
Tel

2. Name/ 
Tel

3. Name/ 
Tel

4. Name/ 
Tel 

The staff contact info sheets from the previous section can be used to create a communication 
chain (or tree) for phone or text notifications to staff serving on various functional teams.   This can 
be done in an org chart, as shown below, or a table/spreadsheet format.  At intervals throughout 
the year, paper copies of this communications chain should be printed and stored in a secure, flood 
and fire proof location that can be accessed in advance of, or during an emergency, in case it 
cannot be accessed electronically due to a power outage or damage to IT systems. 
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STEP 2: Organize Critical Information 
 

a. RESIDENT CONTACT INFO 

 
 

 RESIDENT CONTACT INFORMATION 

Name  

Development Name  

Apartment #  

Cell phone  

Home phone  

Email  

Primary Language  

Languages spoken  

Medical Issues  

Medications  

Medical device dependent on 
power 

 

Primary Care Physician  

Preferred Hospital (if known)  

Emergency contact name  

Phone  

Email  

Date Prepared  

Properties typically have resident contact information consolidated in a database or spreadsheet, 
and may choose to reformat or augment a current list rather than use this template.  In the event 
of a power outage or damage to IT systems, it is advisable to have paper copies of this database or 
spreadsheet printed and stored in a secure, flood and fire proof location that can be accessed in 
advance of or during an emergency.  Resident name, development, apartment number, contact 
information, and emergency contact are most critical, and residents should not be required to 
provide additional medical or language information against their will. 
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b. FIRST RESPONDER CONTACT INFORMATION 

Prepared by Name:____________________________Date:______________________ 
ORGANIZATION CONTACT (Name & 

Function) 

PHONE 

Fire Department 
Name of Municipality:  
___________________ 

  

Police Department 
Name of Municipality:  
___________________ 

  

City or Town Hall Contact    

Poison Control   

Gas Company   

Electric Company   

Telephone Company   

Health Department   

Public Works Department   

Other?   

 
  

In the event of a power outage or damage to IT systems, it is advisable to have paper copies of this 
database or spreadsheet printed and stored in a secure, flood and fire proof location that can be 
accessed in advance of or during an emergency.  
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c. LOCATIONS OF FIRST AID KITS AND AUTOMATED EXTERNAL DEFIBRILLATOR(S) 
 

Prepared by Name:____________________________Date:______________________ 
 

  
Locations 

Names of 
Staff 

Trained to 
 

 

 
Expiration 
Date 

First Aid Kits and “Universal 
Precautions“ kit 
(used to prevent exposure 
to body fluids) 

   

Locations of Automated 
External Defibrillator(s) 
(AEDs) 

   

 
 
d. BUILDING /EQUIPMENT VENDORS 

 
Prepared by Name:____________________________Date:______________________ 
 

Heating/HVAC 

Vendor  Contact person  
Phone   Email  

Notes 
 Service contract in place 

 
 

Electrician 

Vendor  Contact person  
Phone   Email  
Notes 

 Service contract in place  
 

Plumber 

Vendor  Contact person  
Phone   Email  
Notes 

 Service contract in place  
 
 

This list is intended to provide building staff with contact information for emergency contractors 
and agencies to aid a building’s recovery. It should be updated at least yearly and when contracts 
change.   Delete categories if they are not relevant to your property. 



 13 

Generator Maintenance 

Vendor  Contact person  
Phone   Email  
Notes 

 Service contract in place  
 
 

Fuel 

Vendor  Contact person  
Phone   Email  
Notes 

 Service contract in place  
 
 

Elevator Technician 

Vendor  Contact person  

Phone   Email   
Notes 

 Service contract in place  
 
 

Security Alarm Company 

Vendor  Contact person  
Phone   Email  
Notes 

 Service contract in place  
 

 Contract in place for services 

Fire Alarm Technician 

Vendor  Contact person  
Phone #  Email  
Notes 

 Service contract in place  
 
 

Water/ Well Service 

Vendor  Contact person  
Phone   Email  
Notes 

 Service contract in place  
 
 

Sanitation/Septic Service 

Vendor  Contact person  
Phone   Email  
Notes 

 Service contract in place  
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e. RESIDENT SERVICES RESOURCES 

 
Prepared by Name:____________________________Date:______________________ 
Pharmacy 
Service provider  Website  
Phone   Address  
Contact name  Last contact date  
Notes  
Local Hospital / Local Health Clinic 
Service provider  Website  
Phone   Address  
Contact name  Last contact date  
Notes  
Medical Equipment (replacement or repair) 
Service provider  Website  
Phone   Address  
Contact name  Last contact date  
Notes  
Mental Health Services 
Service provider  Website  
Phone   Address  
Contact name  Last contact date  
Notes  
Emergency Food / Local Food Pantry 
Service provider  Website  
Phone   Address  
Contact name  Last contact date  
Notes  
Transportation 
Service provider  Website  
Phone   Address  
Contact name  Last contact date  
Notes  
Pet Care 
Service provider  Website  
Phone #  Address  
Contact name  Last contact date  
Notes  

This list should be adapted to each property’s needs, with the service providers and agencies that 
may be needed during an extended emergency event and as residents recover.   It is separate from 
the First Responder list that is for immediate emergency assistance. The list should be customized 
to the needs of your residents and resources in your community. It is helpful to update the list once 
a year and post it in a location accessible to all building staff, and on your website.     
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f. EQUIPMENT INVENTORIES 

 
Prepared by Name:____________________________Date:______________________ 
 
Equipment item   

Location of equipment   
Manufacturer  
Manufacturer website   Manufacturer phone  
Serial No.  Pre-event condition

  
 Unit age  

 Under warranty Warranty exp. date  Backup units  
Photo before emergency 
 
 
 
 
 
 
 

 

Photo after emergency 
 
 
 
 
 
 
 

 

 
  

This equipment inventory can be used for any type of valuable equipment used in offices or for 
maintenance, which may be relevant to insurance claims or prompt replacement if damaged during 
a disaster. It also can be used just for particular equipment that may be needed in emergencies.    
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g. INSURANCE INFORMATION 

 
 

Prepared by Name:____________________________Date:______________________ 
 

TYPE OF INSURANCE: 

Building name  Address  
Coverage 

 in place 
Coverage for: 

Policy No.  Expiration date  

Coverage 
maximum 

 Deductible  

Notes   

TYPE OF INSURANCE: 

Building name  Address  
Coverage 

 in place 
Coverage for: 

Policy No.  Expiration date  

Coverage 
maximum 

 Deductible  

Notes   

 
  

This worksheet can be used to document information about your insurance policies and can be 
customized for various types of insurance associated with property damage and liability.  
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STEP 3: DEVELOP PREPAREDNESS PROTOCOLS 
 

 
 

a. Building & Systems Preparedness Protocols 
 

 
Prepared by Name:____________________________Date:______________________ 
 

Electrical Initial When 
Complete 

Time 
Shutdown 

Time Re-Open 

Electrical service entry points protected.    
If utility power outage expected, ensure 
arrangement for a backup generator with at least 
72 hours runtime. 

   

Protect all circuitry and connections for switch 
gear. 

   

Check building emergency lighting in common 
areas, such as hallways, utility rooms, flood 
lighting and office. 

   

Review proper shutdown procedures on 
equipment per manufacturer’s specification to 
prevent surging.  

   

Emergency backup power engaged, with at least 
a three day supply of fuel in place and safely 
stored. 

   

Protocols can help organize what can be a chaotic situation before, during, or after an extreme 
weather event or emergency, and associated conditions such as a power outage, or loss of 
heating/cooling in a building. Your property may have long-standing protocols that have been 
applied successfully over time by staff. It’s a good idea to write these down, so that new employees 
can review them before emergencies occur.  
 
These protocols/checklists are focused on the preparations for situations when staff and residents 
need to shelter in place at the property.  There also can be protocols for evacuation and relocation, 
organizing temporary housing, following up with insurance claims, etc. after events.   
 

The Facilities Director or staff person performing that function should be involved in the 
preparation of this protocol.  The shaded sample content should be adapted to the particular 
property and team.  
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Mechanical Systems Initial When 
Complete 

Time 
Shutdown 

Time Re-Open 

Engage automatic controls and monitoring 
systems.  

   

Roof-mounted equipment secured.    
Battery-powered backup smoke alarm system 
engaged and batteries checked. 

   

    
    
    

Site Security Initial When 
Complete 

Time 
Shutdown 

Time Re-Open 

All freestanding equipment and materials 
including patio furniture and loose tools tied 
down or anchored. 

   

Protect perimeter with sandbags, perimeter flood 
protection, flood gates. 

   

Windows fastened and secured.    
    
    
    

Elevators Initial When 
Complete 

Time 
Shutdown 

Time Re-Open 

Elevators shutdown and recalled above flood 
level. 

   

    
    

Fuel /Chemicals Initial When 
Complete 

Time 
Shutdown 

Time Re-Open 

Place fuel storage tanks in a safe area and 
tighten valve caps. 

   

Remove chemicals from low benches and shelves 
and store in a secure area. 

   

Secure fuel storage tanks to ground or floor and 
tighten valve caps. 
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b. Resident/Apartment Preparedness Protocol 

 
Prepared by Name:____________________________Date:______________________ 

 

Resident/ Apartment Preparedness Tasks  
 

Team 
Lead 

 

Initial 
When 
Complete 

Time 
Shutdown 

Time Re-
Open 

Designate Team to keep backup copies of all keys 
during emergency.  

    

Alert residents not to deposit trash in compactors 
during power outage  

    

Communicate to residents not to flush toilets if a 
building backwater valve is engaged.  Install ball 
valves in place of standard gate valves and turn 
off water to toilets when backwater valves are 
engaged. 

    

Assist residents in securing outdoor furniture, 
trash storage, and any items on balconies if high 
winds expected 

    

Help residents remove or unplug window air 
conditioners 

    

If intercom unavailable, ensure other 
communications systems are in place to contact 
residents. 

    

Verify resident medical issues (identified on the 
Resident Contact Information Forms) are 
prepared. 

    

Distribute “GoBag Checklist” and evacuation 
procedures to residents if evacuation is possible . 

    

Note: Prepare standard email and text messages to send to residents for the notifications above, in order 
to save time during an emergency event. Include information on temporary re-location procedures if 
applicable. 

Preparing for a storm/hazard and keeping residents safe during emergencies involves a 
collaboration of staff  performing resident services and communications, and those involved in 
facilities management.  This sample content should be adapted to the particular property and 
team.  Since an emergency often calls on staff to shift roles and share tasks due to an immediate 
need or compressed timeframe for preparation, it may be useful to designate a back-up or co-lead 
for each team lead to share responsibilities during an extended event.   
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1) Evacuation Protocol 

 

Employees will be warned to 
evacuate the building using 
the following system: 

1. 
2. 
3. 
4. 

Person who will bring the employee 
roster and resident and visitor log to the 
evacuation assembly area to account for 

     
       

   
 

Add Name 

Employees should assemble at the 
following location for accounting by 
the evacuation team: 

Add Location 

 
 

(Post a map showing the location(s) in a conspicuous location for all employees to see. Also  insert the map 
here.) 

 
 
 

Evacuation Team Name / Cell Phone 
Evacuation Team Leader  

Floor Wardens (one for each floor)  

Searchers (one per floor)  

Stairwell and Elevator Monitors  

Aides for Persons with Disabilities  

Assembly Area Monitors 
(account for evacuees at the 
assembly area and inform incident 
commander if anyone is missing or 
injured) 

 

Evacuation may be required if there is a fire, flooding or other hazard in a building.  A decision to 
evacuate by the head of the property will likely involve consultation with municipal and potentially state 
officials, such as the DSHA.  The designated evacuation team, assigned by the property director, 
will direct the evacuation of the building and account for all employees outside at a safe 
location.  The template below is provided to complement, but not replace any other 
evacuation plan for the property.  
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2) Severe Weather/Tornado/Hurricane/Extreme Heat Sheltering Protocol 

 
 

Shelter-In-Place Team Assignments Name / Location 
Team Leader  
Person to monitor weather sources 
for updated emergency instructions 
and broadcast warning if issued by 
weather services 

 

Persons to direct personnel outside to 
enter the building 

 

Persons to direct employees to 
designated tornado shelter(s) 

 

Location of tornado warning system 
controls 

 

Location of tornado shelters  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

As tornados are becoming more common,  properties may want to have a designated tornado shelter 
and plan for evacuating residents to that designated shelter.  Other severe weather may only require 
sheltering if it involves loss of power or heat to apartments.  
 
See Appendix for information on using community rooms as “Resilience Hubs” during severe weather 
that causes loss of power or extreme heat events in summer.   
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3) EXAMPLE OF RESIDENT PREPAREDNESS PLAN 
 

DSHA - RESIDENT HURRICANE PREPARATION 
PLAN – Huling Cove Apartments 

 
In the event that a hurricane or a tropical storm is predicted, forecasts can be 
monitored through the sources listed below: 
 
 Radio Stations:  
  Kent County:  WDOV (AM-1410) WRDX (FM-92.9)WAFL (FM-97.7) 
  Sussex County: WGMD (FM-92.7)WGBG (FM-98.5)WXDE (FM-105.9) 
  

Internet Access: 
  National Hurricane Center (http://www.nhc.noaa.gov) 
  The Weather Channel  (http://www.weather.com) 
  National Weather Service (http://www.nws.noaa.gov) 
  Shelter Locations 
 (http://www.sussexcounty.net/depts/eoc/index.html) 
  DE. Emergency Mgmt. (http://www.state.de.us/dema) 
  

NOAA Weather Radio Stations (Weather Radios) 
  Lewes     162.550 mhz 
  Salisbury   162.475 mhz 
 
During the hurricane season, Delaware is vulnerable to Tropical Storms and Hurricanes.  
Listed below are some important definitions needed to monitor storm activity: 

Gale Warning:  A warning of sustained winds in the range of 39 to 54 mph not directly 
associated with a tropical storm or hurricane. 
Storm Warning:  A warning of sustained surface winds of 55 mph or greater not directly 
associated with a tropical storm or hurricane. 
Tropical Storm Watch:  An announcement for specific coastal area that Tropical Storm 
conditions are possible within 36 hours. 
Tropical Storm Warning: A warning that sustained winds within the range of 39 to 73 mph 
associated with a Tropical Cyclone are expected in a specific coastal area within 24 
hours or less. 
Hurricane Watch:  A warning that hurricane condition (sustained winds of 74 mph or 
greater), are possible within 36 hours. 
Hurricane Warning:  A warning that sustained winds of 74 mph or greater, associated with 
a hurricane are expected in a specific coastal area in 24 hours or less. 

 
Once the National Weather Service has issued Tropical Storm Warning, weather 
forecasts should be constantly monitored to determine the path of the storm and if it is 
upgrade to Hurricane status.   
 

 
 
 
 
 

http://www.nhc.noaa.gov/
http://www.weather.com/
http://www.nws.noaa.gov/
http://www.sussexcounty.net/depts/eoc/index.html
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Resident Preparations 
 
A TROPICAL STORM OR HURRICANE WATCH IS ISSUED: 
Upon issuance of a tropical storm or a hurricane watch, residents must prepare for 
potential severe weather including: 

1) Bring patio furniture, hanging and potted plants, bicycles and other items 
inside. If these items are not secured or removed, the maintenance staff will 
place them in your units or general storage. 

2) Residents should stay aware of weather conditions by monitoring local 
television and or radio stations for storm up-dates. 

3) Residents must plan for a possible evacuation, if it is ordered by local 
authorities.  This includes, but is not limited to: 

a. Keeping their car/truck gas tank as full as possible. 
b. Prepare an “evacuation kit”-just in case an evacuation is ordered.  

Items should include medications, a change of clothes, blanket, 
portable radio, flash-light, a 3 day supply of non-perishable food and 
water.  Residents should not to pack any more than they can carry. 

c. Team up with another resident, friend or relative for sharing supplies 
and a ride. 

d. Make plans in advance to stay with friends or relatives living inland if 
you need to evacuate. 

e. Keep informed about the local evacuation routes-by monitoring 
television and radio storm updates. 

f. Locate and gather any important documents (birth certificates, 
marriage licenses, will, insurance policies) and place them in a 
waterproof contained to take with you in case of evacuation. 

g. Residents with pets will need to make arrangements for the care and 
sheltering of the pet.  Pets are not allowed in shelters-only service 
animals (i.e. seeing-eye or certified assistance dogs) are allowed in 
shelters.   

   
A HURRICANE WARNING ISSUED: 
If a hurricane warning is issued for the area and an evacuation is ordered, local 
television and radio stations will announce information on where residents should go 
and the best evacuation routes to take.   

1) Before leaving the apartment, lock all windows, lower any blinds and close 
curtains.  This will help keep flying debris out of the unit. 

2) Fill your bathtub and other clear containers with water for after the storm.  This 
is in case water utilities become contaminated or unavailable after the storm. 

3) Evacuate the area immediately. Leave early, do not wait-roads can flood 
quickly. 

4) Take your “evacuation kit” and important documents with you. 
5) Follow the approved evacuation route inland. 
6) Don’t Panic if you cannot get a get an immediate ride. In a hurricane 

evacuation, local emergency services personnel or police usually go door-to-
door to warn people who may not have a radio or television.  You can stop 
one of these officers and they will provide assistance, or:    
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7) You can contact your local police department, using their non-emergency 
phone number (listed in the local phone book or through 411 information), if 
you need evacuation transportation. 
Local Non-Emergency Police Number:  ____________________________________ 
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APPENDIX  
 
A. Acronyms  

ARC American Red Cross 
BFE Base Flood Elevation 
BH-FRM Boston Harbor Flood Risk Model 
CDBG Community Development Block Grant 
CDO Community Development Organization 
CMHS Center for Mental Health Services 
DFE Design Flood Elevation 
DHCD MA Department of Housing & Community Development 
DHS Department of Homeland Security 
DPS Department of Public Safety 
EMS Emergency Medical Services 
FEMA Federal Emergency Management Agency 
FIRM Flood Insurance Rate Map 
HUD US Department of Housing and Urban Development 
MC-FRM Massachusetts Coast Flood Risk Model 
MEMA Massachusetts Emergency Management Agency 
RCAT Regional Capital Assistance Team 
SBA Small Business Administration 
USACE US Army Corps of Engineers 
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B. “Resilience Hub” – a designated space to shelter-in-place 
 
Some developments that experience frequent power outages associated with severe weather events are 
finding it useful to create a “resilience hub”,  a designated common space to shelter-in-place that can be 
created in a community room, community building, or contained common area space.  It would have 
emergency power and the facilities and equipment to support residents and coordinate resource 
distribution and services before, during, or after a natural hazard event.   
 
The resilience hub is a designated indoor space that should meet these minimum standards:  

A. Building and Access Elevation – 2ft. above Design Flood Elevation (DFE) if in FEMA flood zone 
B. Maximum occupancy at least 50% of resident count 
C. Potable Water Storage – 6 gal. per resident (1 gal./person/day for 6 days, combination of bottled 

water and temporary water storage containers) 
D. Backup Power Serving: 

1. Heating 
2. Cooling 
3. Lighting 
4. Power outlets for device charging 
5. Refrigerator (small, for medications) 

E. Toilet(s) 
Additional facilities and equipment could also include: 

F. Backup Power sufficient to also support 
1. Refrigerator (regular sized, for medications and food)  
2. Well pump or water pump, as applicable 
3. Cooking Range 

G. Cots, Blankets 
H. Shower(s) 
I. Food storage  
J. Renewable Energy Production and Storage 

1. Solar photovoltaic panels to generate electricity 
2. Batteries to store electricity 
 

 
Once a property determines the best site or sites to establish a resilience hub, they should consider the 
current capacity and location of electrical generators used during emergencies and upcoming capital 
improvements to electrical, HVAC and plumbing system modifications that may be needed to create a 
resilience hub.  Design guidance, sample specifications and resources for resilience hubs may be available 
from DSHA and websites of national organizations working on climate resilience planning for multifamily 
housing, such as www.enterprisecommunity.org.  

 
 



 

 28 

 
 

Resources  
 
Executive Order 41 & The Cabinet Committee on Climate and Resiliency 
http://www.dnrec.delaware.gov/energy/Pages/Taking-Action.aspx 
 
Delaware Emergency Management Agency (DEMA) 
https://dema.delaware.gov/emergencyPrep/index.shtml 
 

 Storm Definitions 
 https://www.weather.gov/lwx/WarningsDefined#:~:text=A%20Tropical%20Storm%20Warning%

20is,Coastal%20Flood%20Watch 

 
Delaware Emergency Notification System (DENS) 
https://dema.delaware.gov/onlineServices/index.shtml?dc=dens 
 
Delaware Flood Planning Tool 

 https://maps.dnrec.delaware.gov/floodplanning/default.html 
 
 

http://www.dnrec.delaware.gov/energy/Pages/Taking-Action.aspx
https://dema.delaware.gov/emergencyPrep/index.shtml
https://www.weather.gov/lwx/WarningsDefined#:%7E:text=A%20Tropical%20Storm%20Warning%20is,Coastal%20Flood%20Watch
https://www.weather.gov/lwx/WarningsDefined#:%7E:text=A%20Tropical%20Storm%20Warning%20is,Coastal%20Flood%20Watch
https://dema.delaware.gov/onlineServices/index.shtml?dc=dens
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Appendix
IV. DESIGN & CONSTRUCTION / REHABILITATION STANDARDS  
     AND QAP RECOMMENDATIONS



Risk Analysis and Resilience Assessment  New Ecology, Inc. 
2020 Design Standards - Resilience Recommendations   10/2020 
 

1 of 31 
 

Delaware State Housing Authority 
Low Income Housing Tax Credit  

Design and Construction / Rehabilitation Standards 
 

Risk and Resiliency Suggestions highlighted and underlined. 

 

The Delaware State Housing Authority (DSHA) developed the following design and construction / 
rehabilitation standards with the intent to enhance consistency in the design approval process, promote the 
use of durable materials to reduce tong-term maintenance costs, create a healthy living environment for 
residents, enhance energy efficiency and climate resiliency, reduce operating costs and provide utility 
savings for residents, and balance quality materials with costs for developments utilizing the LIHTC 
program and/or developments financed by DSHA.  

Drawings, plans and specifications, and all scopes of work are to comply to the latest building codes as 
adopted by the local county and/or municipality (see chart below), other applicable Delaware and 
National codes, DSHA’s Minimum Design and Construction/Rehabilitation Standards, and/or the rules, 
ordinances, and laws of all legal entities and authorities with jurisdiction over the development and the 
construction and/or alteration of the development whether or not such requirements are specifically 
addressed in the plans and specifications or by DSHA’s review.  Installation of materials, equipment, 
products, and building systems are to be per the manufacturer’s requirements, specifications, and 
recommendations.  All developments must comply with the laws and codes below as applicable. 

Waiver requests from DSHA’s Design and Construction / Rehabilitation Standards require a $500 waiver 
fee for each item requested and must be submitted no later than thirty (30) days prior to the application 
deadline.  No waiver requests will be entertained for any threshold requirements. For projects 
utilizing the 9% LIHTC, no more than three total (3) waivers may be requested for the same development 
starting at application and continuing through the entire compliance and extended use period.  DSHA will 
respond with binding disposition to waiver requests within fifteen (15) business days of receipt of request. 
At DSHA's sole discretion, if deemed necessary by the applicable extenuating circumstances, 
unforeseeable and unavoidable circumstance waivers may be granted outside of the waiver limit on a 
case-by-case basis. 

DSHA specifically relies on the representations contained in the documents provided by the Developer, 
Borrower, and their respective professionals, including, but not limited to, their architects, contractors, 
engineers, surveyors, and attorneys (collectively "Developer").   

 

Standards, Codes, and Regulations 
 

The following standards, codes, and regulations, along with all amendments, shall provide the technical 
requirements of the development’s design and construction.  The architectural team shall review all state 
and federal design requirements and/or building codes for their proposed development to determine which 
standard(s) shall apply to their project. 

NOTE: Some statutory and regulatory provisions overlap others.  Where there is a conflict, the most 
stringent provision applies, including any state or local laws, regulations, and/or codes which may be 
more stringent than federal requirements. 
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A. Local Building Codes 

Each county has adopted the following building codes (with supplements): 

Kent County New Castle County Sussex County 

2012 International Building 
Code 

2012 International 
Residential Code 

2015 International Plumbing 
Code with amendments 

2012 International Energy 
Conservation Code 

 

2018 International Building Code 

2018 International Residential 
Code 

2015 International Mechanical 
Code 

2015 International Fuel Gas Code 

2015 International Plumbing Code 

2012 International Energy 
Conservation Code 

2012 International Residential 
Code (for single-family home 
construction)  

2012 International Building 
Code (for multi-family and 
commercial construction 
projects) 

2012 International Energy 
Conservation Code 

 

ICC/ANSI A117.1-2017, as amended has been adopted and used by all three counties in Delaware.  
Its use within a governmental jurisdiction is intended to be accomplished through adoption by 
reference in accordance with proceedings establishing the jurisdiction’s laws. 

 

B. Americans with Disabilities Act of 1990 – 28 CFR 35 for Title II, The Fair Housing Act – 24 
CFR Part 100 

The Americans with Disabilities Act (ADA) was passed in July 1990 and became effective on July 26, 
1992. Per ADA legislation, all projects are required by law to meet the handicap-accessibility standards as 
outlined in the Act. Failure to design and construct certain public accommodations to include features of 
accessible design will be regarded as unlawful discrimination.   

Title III deals with non-discrimination on the basis of disability by public accommodations and in 
commercial facilities.  Public accommodations include all new construction effective January 26, 1993 
and impact any rental office, model unit, public bathroom, building entrances, or any other public or 
common-use area.  Existing public accommodations must be retrofitted or altered beginning January 26, 
1992, unless a financial or administrative burden exists. The ADA guidelines do not impact residential 
units since these are covered under Fair Housing and Section 504 laws. 

Please refer to the following links for additional details: 

http://www.ADA.gov and http://www.usdoj.gov/crt/housing/titl8.htm 

 

C. Architectural Accessibility Act (AAA) 

Per Delaware Code, Chapter 73, Title 29, all construction shall enable handicapped members of society to 
make use of public facilities with maximum safety and independence by providing for the implementation 
of standards or the elimination of architectural barriers. 

 

  

http://www.ada.gov/
http://www.usdoj.gov/crt/housing/titl8.htm
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D. Architectural Accessibility Board (AAB) 

Per Delaware Code, Chapter 73, Title 29, §7306: The Architectural Accessibility Board (Board) shall 
have the following duties and responsibilities: Promulgate rules and regulations which shall contain 
standards for the design and construction of facilities covered by this chapter to ensure such facilities 
covered by this chapter are safely accessible to and usable by handicapped persons.  Such standards shall 
be adopted by a majority vote of the Board following public hearings and shall take into account the 
requirements and standards recommended by the American National Standards Institute (ANSI), the 
Building Code Officials and Code Administrators (BOCA), and any amendments thereto, and standards 
and requirements set out in applicable guidelines of the federal government; provided, that until such time 
as the regulations containing standards as required by this paragraph are formally adopted by the Board, 
the standards contained in subsections (1) through (n) of subchapter 6917 {repealed} of this title shall 
remain in force and effect and shall be applied by the Board.   

 

E. Architectural Accessibility Standards 

The purpose of the document is to implement Delaware Code, Chapter 73, Title 29, §7306 (a)(1) and 
(a)(2) of the Architectural Accessibility Act (Act), which requires the Architectural Accessibility Board to 
promulgate rules and regulations which shall contain standards for the design and construction of 
facilities covered by the Act to assure that such facilities are safely accessible to and usable by 
handicapped persons.   

All projects are required by law to meet the handicap-accessibility standards as outlined in the Delaware 
State Accessibility Standards.  The design and construction guidelines are enforced by state and/or local 
building code officials.  All LIHTC developments and/or developments financed by DSHA must be 
approved by the AAB prior to construction closing. Compliance with these guidelines is mandatory in 
order to receive a Certificate of Occupancy for the proposed development. 

 

F. Architectural Barriers Act (ABA) of 1968 – 24 CFT 40, Major Provisions 

Accessibility Standards for Design, Construction, and Alterations of Publicly-Owned Residential 
Structures (24 CFR Subchapter 40.4). The Architectural Barriers Act (ABA) provides that residential 
structures that are (1) constructed or altered by or on behalf of the United States; (2) leased in whole or in 
part by the United States after August 12, 1968, if constructed or altered in accordance with plans or 
specifications of the United States; or (3) financed in whole or in part by a grant or loan made by the 
United States after August 12, 1968; shall be constructed to ensure that persons with physical disabilities 
have access to and use of these structures. Buildings constructed with Federal funds are subject to the 
ABA.  All residential structures designed, constructed, or altered that are covered by the ABA must 
comply with the accessibility requirements of the Uniform Federal Accessibility Standards (UFAS).  
Please note:  Because UFAS does not fully address accessibility of units for persons with impaired 
hearing, for the 2% units that are required to be accessible for persons with hearing impairments, it is 
recommended that PHAs follow the 2003 edition of ICC/ANSI A117.1 Standard for Accessible and 
Usable Buildings and Facilities. 

 

G. Fair Housing Amendments Act 

All projects are required by law to meet the handicap-accessibility standards outlined in the Fair Housing 
Laws, including the Federal Fair Housing Amendments Act of 1988.  The law provides that failure to 
design and construct certain residential dwelling units to include certain features of accessible design will 
be regarded as unlawful discrimination. 
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H. Section 504 of the Rehabilitation Act of 1973, Title II of the Americans with Disability Act of 
1990 (ADA), Section 504/24 CFR 8, Major Provisions 

Section 504 of the Rehabilitation Act of 1973 states:  

No otherwise qualified individual with a disability in the United States shall solely by reason of her or his 
disability be excluded from participation in, be denied the benefits of, or be subjected to discrimination 
under any program, service or activity receiving federal financial assistance or under any program or 
activity conducted by any Executive agency or by the United States Postal Service (29 U.S.C. 794).  

This prohibits discrimination on the basis of disability in any program or activity that receives financial 
assistance from any federal agency, including the U.S. Department of Housing and Urban Development 
(HUD) as well as in programs conducted by federal agencies including HUD. 

 

I. Uniform Federal Accessibility Standards (UFAS) 

This document sets standards for facility accessibility by physically-handicapped persons for federal and 
federally-funded facilities. These standards are to be applied during the design, construction, and 
alteration of buildings and facilities to the extent required by the Architectural Barriers Act of 1968, as 
amended. 

The State of Delaware has not elected to adopt UFAS as the State’s standard. It has elected to utilize the 
ICC/ANSI A117.1-2009 as adopted.  

Refer to the following link: https://www.access-board.gov/guidelines-and-standards/buildings-and-
sites/about-the-aba-standards/ufas 

J. Universal Design 

Universal Design is a design concept that encourages the construction or rehabilitation of housing and 
elements of the living environment in a manner that makes them usable by all people, regardless of 
ability, without the need for adaptation or specialized design.  The intent of Universal Design is to 
simplify life for everyone by making products and the building environment more usable to as many 
people as possible at little or no extra cost.  Universal Design should strive for social integration and 
avoidance of discrimination, stigma, and dependence.  By designing housing that is accessible to all, there 
will be an increase in the availability of affordable housing for all, regardless of age or ability.     

Refer to the following link: http://www.ncsu.edu/www/ncsu/design/sod5/cud/about_ud/udprinciples.htm  

NOTE:  Universal Design concepts do not typically reach all of the requirements of accessibility laws 
like Section 504 and the Fair Housing Act. Care must be taken to ensure that the requirements of all 
applicable laws are met in projects promoting Universal Design. 

 

K. Visitability Concept 

Visitability is a design concept that enhances the ability of persons with disabilities to interact with their 
neighbors, friends, and associates in the community for very little or no additional cost to the 
development. Although not a requirement, it is recommended that all design, construction, and alterations 
incorporate the concept of Visitability whenever practical and economical, in addition to the requirements 
under Section 504, the Architectural Barriers Act, Title II of the Americans with Disabilities Act, and the 
Fair Housing Act.     

Refer to the following link https://www.huduser.gov/portal/publications/pubasst/strategies.html 

NOTE:  No waiver requests are permitted for any accessibility requirements. 

 

https://www.access-board.gov/guidelines-and-standards/buildings-and-sites/about-the-aba-standards/ufas
https://www.access-board.gov/guidelines-and-standards/buildings-and-sites/about-the-aba-standards/ufas
http://www.ncsu.edu/www/ncsu/design/sod5/cud/about_ud/udprinciples.htm
https://www.huduser.gov/portal/publications/pubasst/strategies.html
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General Standards 
 

All LIHTC developments, tax-exempt bond-financed developments, or developments utilizing DSHA-
deferred financing and/or DSHA amortized permanent financing must adhere to DSHA’s design and 
construction/rehabilitation standards regardless of other financing source(s) utilized. All units in a 
Development must receive the same upgrades, modifications, and/or rehab work and be brought up to the 
same standards.  DSHA's agreement to proceed with closing on a loan or other transaction shall not 
constitute in any manner whatsoever a final approval of the construction/rehabilitation of a development. 
In cases of conflicts between any design and/or contract documents, the more restrictive or expansive 
requirements will apply. 

A. Minimum Square Footage for Bedroom Sizes 

DSHA has established a minimum gross square footage requirement for new construction and conversion 
developments, including the conversion of non-residential space to residential use, based on bedroom 
size.  The square footage of units may not be averaged to meet minimum square footage requirements. 
The following gross square footage dimensions are the minimum required by bedroom: 

Units (by Bedrooms) Minimum Gross Square Footage1 

Efficiencies, including Lofts* 

 

500 square feet 

Single Room Occupancies (SRO)* 

 

100 square feet 

One Bedroom 700 square feet 

Two Bedrooms 850 square feet 

Three Bedrooms 1,050 square feet 

Four Bedrooms 1,300 square feet 

* See note for City of Wilmington projects below 

To qualify as a bedroom, the space must have adequate light, ventilation, and egress to meet all applicable 
building codes and ordinances. There must be at least one window in each sleeping room, at least two 
electrical outlets in proper operating condition, one door which meets all egress requirements, and/or 
meets minimum required by applicable building code.  Square footage for bedrooms shall be determined 
by all applicable building codes and ordinances. 

                                                            
1 The minimum gross square footage is measured from the face of the exterior sheathing to the center line of the party wall 
(exclusive of storage and common areas).  Storage and common areas are defined as areas contiguous to units, but not part of the 
units' living area, such as attached storage sheds, storage rooms, stairs and halls in common areas. 
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NOTE: For City of Wilmington applications, DSHA will follow the, City of Wilmington definition of SRO 
/ Efficiency as adopted in the Code of Ordinances.  An efficiency living unit shall conform to the 
requirements as follows: 

1.  Every dwelling unit shall contain at least 150 square feet of floor space for the first occupant 
thereof, regardless of age, the floor space to be calculated on the basis of total habitable 
room area, exclusive of stairways; 

2. In every dwelling unit of two or more rooms, every room occupied for sleeping purposes by 
one occupant shall contain at least 70 square feet of floor space, and every room occupied for 
sleeping purposes by more than one occupant shall contain at least 50 square feet of floor 
space for each occupant thereof; 

3. The unit shall be provided with a separate closet; 

4. The unit shall be provided with a kitchen sink, cooking appliance, and refrigeration facilities, 
each having a clear working space of not less than 30 inches (762 mm) in front.  Light and 
ventilation conforming to this code shall be provided; and 

5. The unit shall be provided with a separate bathroom containing a water closet, lavatory and 
bathtub or shower. 

B. Energy 

A residential guide/manual shall be provided for residents which shall explain the intent, benefits, use and 
maintenance of their unit features and practices.  All Energy Conservation Measures (i.e. Enterprise 
Green Communities, National Green Building Standards, and/or LEED for Homes Multifamily) that were 
chosen at application must also be met, including energy audit consultation. 

C. Environmental Site Assessment  

If the Phase I Environmental Site Assessment indicates environmental issues are present, the property 
shall submit a clear, detailed remediation plan prior to construction closing.  Environmental issues 
include, but are not necessarily limited to, lead, asbestos, radon, and/or contaminated soils.  The detailed 
remediation plan shall include a quantification of hazardous materials and or conditions, remedial 
procedures to be undertaken, estimated cost of remedial work and source of funding, identification of the 
firm or firms which will perform the work, and a schedule for completion of the work.  All costs 
associated with the clean-up shall be fully detailed and estimated by a qualified environmental firm and 
will be submitted to all parties for review. In addition, where there are any environmental remediation 
costs identified in the Environmental Site Assessment, Environmental Audit, Capital Needs Assessment, 
or other application document and such costs were not included in the projected environmental cost line 
items, any additional costs to remediate the environmental items shall be paid from the developer fee and 
will not be allowed from contingency. All remediation plans shall be completed by a Certified Asbestos 
Professional Service provider as listed at the following site: https://data.delaware.gov/Licenses-and-
Certifications/Certified -Asbestos-Vendors.  
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D. Resilience Evaluation 

Project teams to prepare a resilience evaluation that will provide site information and strategies the 
applicant is using to address various resilience issues (flooding, excessive heat, backup power).  
Applicants may use DSHA’s Resiliency Assessment Tool to meet this requirement. [Add link or note if in 
appendix]. Any member of the design team may complete the resilience evaluation.  Additional costs to 
implement one of the following resilient strategies as part of a capital improvements at a property 
identified as higher-risk by the Assessment Tool should indicate whether outside grants could be utilized 
ahead of DSHA resources. 

1. Dry Floodproofing (Building)  
2. Backwater Valves 
3. Component Protection Floodproofing  
4. Elevated Equipment 
5. Maintaining Backup Power to Critical Systems  
6. Develop Emergency Management Manual  
7. Properly Vent or Eliminate Combustion Appliances 
8. Creating Community Resiliency Hub 

 

D. Architect Certification Standards and Requirements 
 

1. The Architect, Engineer(s), Surveyor and any other consultants to the Architect must be 
registered in Delaware and maintain registration in Delaware until project conversion.  All 
consultants (no exceptions) must have a contractual relationship to the Architect through an 
AIA consultant agreement. 
 

2. All documents/specifications shall be prepared by, or under the direction of, an architect 
registered in the State of Delaware, stamped with the design professional’s registration seal, 
and accompanied by a statement signed by the professional certifying compliance with 
DSHA’s Design and Construction/Rehabilitation Standards. 
 

3. Rehabilitation of existing units must follow the same standards as new construction.  DSHA 
requires that a comprehensive Capital Needs Assessment (CNA) be submitted with the 
application if rehabilitation work is to be performed. The CNA must follow DSHA’s CNA 
Requirements and all checklists.  For all rehabilitation projects to meet minimum threshold 
requirements, the Rehabilitation Standards Checklist must be fully completed for 
rehabilitation projects that is included in DSHA’s CNA requirements. The CNA shall verify 
the actual lifespan of all components of existing structure.  If a CNA is not 
submitted/completed, the application will be considered incomplete and will not be scored.  
DSHA will also complete a site inspection forty-five (45) days prior to submission of an 
application to assure that its standards are being met and reserves the right to require 
additions and/or amendments to the CNA. 
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4. The “Plans/Specifications Review Checklist” for each county or municipality should be used 
as a guide for various governmental submissions and/or approvals required prior to DSHA 
loan approval. 
 

5. Designs that do not meet current code requirements will not be considered cause for a change 
order. 

6. All waiver requests relating to point categories or construction standards must be submitted 
no later than thirty (30) days prior to the application deadline, together with a payment of 
$500 per waiver requested.  No more than three (3) waivers may be requested for the same 
9% application.  Points will be subtracted from the relevant point category for those waivers 
that are granted in point categories.  All approved waiver requests will be made available to 
the public. 

7. All projects are required to provide as-built drawings and specifications (collectively "As-
Builts") at the end of the project.  The As-Builts are to be provided on CD in a .dwg format. 
 

8. All projects are required to provide a final updated ALTA survey reflecting all changes and 
additions to the development site upon completion of the project, prior to permanent closing. 

  



Risk Analysis and Resilience Assessment  New Ecology, Inc. 
2020 Design Standards - Resilience Recommendations   10/2020 
 

9 of 31 
 

E. General Contractor Requirements 

All General Contractors must be approved by DSHA.  In order to be approved by DSHA, a General 
Contractor must complete the DSHA Contractor’s Certification and Questionnaire process, provide 
requested information on all the required attachments, and be approved by DSHA thirty (30) days prior to 
invitation to bid or DSHA’s application deadline (whichever is earlier). General Contractors must submit 
all required information to DSHA for approval on an annual basis. After DSHA has approved the General 
Contractor, the firm will be placed on the LIHTC Approved General Contractor List. 

The General Contractor must be listed on the 2020 LIHTC Approved General Contractor List as posted 
on the DSHA website no later than March 13, 2020. 
 
The LIHTC Approved General Contractor List and General Contractor’s Certification Process is located 
at the following link: http://www.destatehousing.com/Developers/dv_lihtc.php 
 
NOTE: All members of the Development Team, including the General Contractor must comply with 
DSHA’s Draw Requisition and Cost Certification Guide.  The guide can be found at the following link: 
http://destatehousing.com/Developers/developermedia/cost_cert_guide.pdf  

F. Bidding Protocol/Requirements 
1. The Developer/Owner of the development may determine the General Contractor at 

application and shall disclose the General Contractor as part of the Development Team or the 
Developer/Owner may opt to competitively bid the work after application and award. 
Regardless, the contractor will be subject to the following requirements:  

a. The General Contractor will agree to a maximum of 7% General Requirements of 
construction hard costs for new construction and rehabilitation projects, including all 
change orders.  DSHA may allow an increase in general requirements for projects with 
thirty-two (32) units or less. This request must be made at application and final 
determination will be made at DSHA’s sole discretion. 

b. The General Contractor will agree to a maximum of 7% Builders Overhead and Profit of 
construction hard costs and General Requirements for new construction and rehabilitation 
projects, including all change orders.  

c. There will be no increase to the Overhead and Profit or General Requirements other than 
what is approved by change orders during the course of the project. There will be no 
change orders approved solely to increase Overhead and Profit or General Requirements.  
At project completion, the Overhead and Profit and General Requirements percentages 
may not exceed the percentages submitted at application or approved at construction 
closing (whichever is less), but may be less than the approved percentages. 

d. DSHA shall review and approve plans and specifications for construction work prior to 
release for bidding. 

e. If the Developer, Development Team, and/or Applicant have related party and/or Identity 
of Interest (“IOI”) subcontractor firms, they may not bid on the construction work or 

http://www.destatehousing.com/Developers/dv_lihtc.php
http://destatehousing.com/Developers/developermedia/cost_cert_guide.pdf
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perform work on the development unless such arrangement has been reviewed and 
approved by DSHA at their sole discretion. The General Contractor may be required to 
obtain three (3) competitive bids for the identity of interest work and cannot charge any 
more than the lowest bid. 

f. If the General Contractor directly employs a trade, the General Contractor may self-
perform the work (i.e. if the General Contractor directly employs a licensed plumber, the 
GC may self-perform plumbing trades on the job). The General Contractor may also self-
perform other non-licensed trade line items; however, the General Contractor may be 
required to obtain three (3) competitive bids in all cases and cannot charge any more than 
the lowest bid. 

g. The General Contractor must provide fully-executed subcontractor contracts/agreements 
for all subcontractors (including IOI subcontractors) to DSHA before any work is 
commenced prior to any payments being made to the subcontractor. 

h. The Developer/Owner may not pre-bid certain aspects of the work and require the 
General Contractor to use those subcontractors, unless reviewed and approved by DSHA 
at their sole discretion. 

2. If the General Contractor is not part of the Development team at application, they must be 
chosen through a competitive bid process after an award of credits or approval of DSHA 
financing, and the following additional conditions will apply: 

a. Developer/Owners shall invite all firms on DSHA’s LIHTC Approved General 
Contractor List to bid and obtain a minimum of three (3) bids from the approved list of 
General Contractors that will provide bid estimates for the proposed projects; 

b. No additional bidder requirements may be added without written approval from DSHA, 
which may be withheld in their sole discretion (examples include, but are not limited to, 
additional payment and performance bond requirements, letter of credit for contractors, 
unrealistic timing demands, construction schedule, liquidated damage requirements, etc.). 
DSHA shall review and provide written approval of bid documents prior to release for 
bidding; and 

c. The bids shall be sent to the architect of record in a sealed envelope, clearly marked with 
the project name and date stamped. Faxed or e-mailed bids shall not be accepted.  The 
bids shall be privately opened, tallied, and the results forwarded to DSHA and Developer. 

NOTE: For any funding sources that require bidding of the construction costs (i.e. USDA, HUD), the 
bidding requirements of those funding source(s) will control.  

All fee changes are effective 01/2020.  Tax Credit Allocations and/or HDF/HOME loans made prior to 
07/01/2017 will continue to use the previous fee schedule. 
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Design and Construction Standards 

A. Community Building/Office/Maintenance Space  
All common spaces must adhere to the following requirements:  
 

i. Office/Maintenance space:  All developments consisting of eighteen (18) residential 
dwelling units or more (exception:  phased properties – see below requirements) must 
comply with the following: 

1. Have a site office of at least 200 square feet (exclusive of handicap toilet 
facility) and a maintenance room of at least 100 square feet; 

2. No portable storage buildings are allowed for office or maintenance areas; 
these spaces must be incorporated into the building design; and   

3. All maintenance areas must provide a mop sink. FRP board shall be provided 
on all adjacent wet walls at mop sink. 

 
i. On-Site Community Buildings/Space:  All developments with community 

buildings/community space must meet the following minimum requirements: 
1. For projects receiving points for adding a new on-site community building or 

community space, the community building should contain at least 15 net 
square feet per unit and at a minimum 750 square feet in size.  The square 
footage should be in addition to the kitchen or kitchenette, if provided. All 
community buildings/community space should be fully accessible including 
accessible office, bathrooms and other community areas of the building; and 

2. For rehabilitation of existing community buildings or community space, all 
community spaces should be fully accessible including accessible office, 
bathrooms, and other community areas of the building. 

 
ii. Phased Projects:  Phased projects are required to provide office or maintenance space 

and/or community space unless a request to omit this requirement is submitted as part of the 
application and the request verifies the following conditions: 

1. Community buildings for applicable contiguous phases meet 
office/maintenance capacity requirements for total units of all phases 
utilizing space; 

2. Written approval from proposed syndicator/investor(s) and lenders that they 
agree to a shared-existing community/office/maintenance area structure. If 
different syndicators are selected for the different phases, all syndicators and 
lenders must provide written approval;  

3. That the same management company will manage all phases for consistency 
purposes during the compliance period except at the discretion of the investor 
member and DSHA. If a substitution of the management agent occurs, it will 
apply to all phases utilizing the community space(s); 

4. Community buildings/space that are shared among phased projects will only 
be considered an amenity for the phase on which it was originally built.  
Existing community buildings and/or community space are not eligible for 
points, except if the space is adapted into a resiliency hub, even if the 
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community buildings and/or community space was part of the rehabilitation 
of the new LIHTC application; and  

5. Must agree to provide all necessary easement documentation and state all 
responsibilities, costs, uses, etc. that will be shared among the phases.   
 

B. Trade and/or Line Item Specific Design Requirements 
 
1. Site Work (includes Site Work Utilities and Site Improvements) 

a. Finished floor elevations of buildings are to be minimum of 8 inches or higher than the 
adjoining finished grade.  When achieving an 8-inch height separation is not feasible, due to 
accessibility requirements or other conditions, provide an alternate solution acceptable to 
DSHA. Design must be code compliant. 
 

b. All projects with below-grade habitable space (units, common space, laundry rooms) will 
require an assessment to determine possible water infiltration/moisture problems, which 
could directly affect the overall total development budget. 

 
c. All existing utility connections shall be verified prior to application.   New connections must 

be included in the base bid in order to make all utilities functional (outside 5' of perimeter of 
building). 

 
d. All existing electric transformers shall be surveyed prior to application to determine if 

upgrade or replacement will be required for proposed project. 
 
e. Contractor to verify if site has curb stops, water meters, and/or meter pits required by 

applicable municipalities. Existing curb stops shall be examined for viability.  Inspection date 
of maintenance shall be provided. 

 
f. Storm water management ponds shall be designed to state standards.  If a storm water 

management pond is designed to be wet, it shall have a perimeter fence for safety of tenants.  
Minimum fence material shall be post and rail with quality coated wire fence material on 
interior of rails (minimum height of 48” above finished grade).  Make every effort to match 
new pond fencing with project fencing. Stormwater management designs should consider 
projected increases in annual rainfall and storm events related to climate change. 
(https://dnrec.alpha.delaware.gov/climate-coastal-energy/climate-change/) 

 
g. All sites shall provide permanent enclosures for garbage dumpsters or trash receptacles 

consistent with the appearance of the dwelling units.  Refuse collection areas must be on an 
accessible route and not in locations likely to flood during heavy rain events. Enclosures must 
prevent dumpsters from being displaced in flooding where site conditions allow.  Install 
concrete filled bollards to protect walls of enclosure. 

 
h. All grades to slope away from buildings, minimum of 2% for 10 ft or provide alternative 

strategy to direct surface water away from buildings. 
 

https://dnrec.alpha.delaware.gov/climate-coastal-energy/climate-change/
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2. Landscaping 

a. Minimum landscaping budgets of $500 per residential dwelling unit are required.  This 
allowance is for installation of mulch beds, drought resistance plantings and new trees only.  
Maintenance and watering of all landscaping features shall also be included in the 
landscaping budget.  It may not be used for fine grading, seeding and/or straw and sod.  
Allowance may not be used for tree removal or trimming.  This is for curb appeal and 
beautification of the property. 
 

b. All landscaped areas shall have warrantied weed barriers (fabric only) installed under mulch 
and maintain 12” buffer between vinyl siding and grass areas around the perimeter of the 
structure, unless siding is at least 8" above finished grade.   

 
c. If irrigation system is not provided, hose bibs shall be provided on each front and rear of 

building with lockable boxes.  Depending on building size, additional hose bibs may be 
required for ease of maintenance for landscape areas. 

 
d. All condenser unit pads shall be landscaped to avoid mowing and trimming around unit. 
 
e. Concrete splash blocks shall be provided for all downspout locations. (See also, 

Metal/Gutters/Downspouts.) 
 
f. All landscaping requires a 2-year warranty. 
 
g. Incorporate Low Impact Design (LID) into new or renovated sites. LID can address potential 

flood mitigation and cost savings opportunities. LID techniques, such as implementation of 
bioswales or rain gardens (for stormwater management) also have co-benefits including area 
beautification and localized temperature moderation.  LID strategies may be eligible for 
additional funding. 
http://www.dnrec.delaware.gov/GI/Documents/Green%20Infrastructure/Green_Infra_Primer
2016_FINAL%20web%20version.pdf (funding opportunities on page 42) 
 

3. Roads/Parking 
a. Large parking lots shall include planting areas.  At a minimum, all existing parking areas 

shall be seal coated and striped.  A capital needs assessment and/or civil engineer shall assess 
the overall condition of existing pavement, and if any grading or other issues are present, the 
work that shall be required in failing areas must be included in the project. 
 

b. If parking area does not have a curbed sidewalk area adjacent to parking, parking bumpers 
doweled into pavement shall be provided to maintain safe distance between parking area and 
trees or lawns. 

 
c. All paving requires a 2-year warranty. 
 

http://www.dnrec.delaware.gov/GI/Documents/Green%20Infrastructure/Green_Infra_Primer2016_FINAL%20web%20version.pdf
http://www.dnrec.delaware.gov/GI/Documents/Green%20Infrastructure/Green_Infra_Primer2016_FINAL%20web%20version.pdf
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d. All pavement should be graded away from buildings and in accordance with a site-wide 
stormwater management plan, to direct stormwater to storm drains, culverts, or bioswales. 

 
4. Building Environmental Remediation 

a. Radon testing is required on all units prior to occupancy and must comply with acceptable 
level requirements for occupancy (no greater than 4pCi/L).  
 

b. All lead and asbestos remediation work requires clearance documentation prior to DSHA 
inspection for occupancy. 

 
5. Exterior Sheathing/Siding/Masonry 

a. All exterior building surfaces shall be designed to be maintenance-free. 
 

b. Thermo ply exterior sheathing will not be allowed. 
 

c. All exterior surfaces shall have house wrap installed as per manufacturer’s instructions. 
 

d. Vinyl siding must be premium grade. 
 

e. Vinyl siding must have composite trim installed when within 6” of finished grade. 
 

f. Medium density overlay board is not allowed for any development. 
 

g. All existing mortar joints shall be inspected for cracking and general deterioration. Where 
such conditions are noted, joints shall be repointed as part of the work. 
 

h. Code compliant mold-resistant drywall shall be used for all exterior applications. (See also, 
Drywall.) 

 
i. Fiber cement board siding is an acceptable material and is suggested for coastal properties. 
 

 
6. Finished Carpentry 

a. Existing base molding shall be removed and replaced with taller dimension profile composite 
trim. 
 

b. Base trim at edge of tub shall be composite, rot-proof material.  If gap is present, quarter-
round rot-proof molding to be installed. (See also, Kitchen and Bath.) 

 
7. Kitchen and Bathroom 

a. Kitchen cabinets and vanity doors, fronts, and boxes shall be solid wood construction with 
concealed door hinges.  No high-density laminates will be allowed.  Provide, at a minimum, 
one drawer base for each kitchen layout.  Shelves shall be solid plywood at a minimum of ½” 
thickness.  Base cabinet drawers shall not be sized larger than 36” in width. 
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b. Hardware shall be provided for all cabinet drawers and doors.  No bright brass finishes. 
 
c. Concealed blocking is to be provided for all items such as tissue paper holders, grab bars, and 

medicine cabinets, and as necessary to provide fully-accessible and adaptable units for both 
kitchen and bathrooms. 
 

d. Provide plastic laminate on wall between wall and base cabinet for all areas adjacent to base 
and wall cabinets. 
 

e. Back splashguard shall be wall mounted behind range.  If range is located in corner, install 
additional splashguard on adjacent wall. 

 
f. Kitchen countertop shall be provided with end splash for adjacent or end walls. Countertops 

shall be Euro-edge or full bullnose; self-edge countertops are not permitted. 
 

g. Bathroom vanities must have cultured marble tops with slide splashes when adjacent to wall. 
Laminated tops with drop in bowl type fixtures are not permitted. 

 
h. One-inch minimum diameter grab bars properly mounted to in-wall blocking shall be used in 

lieu of standard towel bar. 
 
i. Tub requirements include: 

i. One-piece bathtub unit may be selected. If selected, model must include: 
A. Built-in blocking for future installation of grab bars; and 
B. Trim package to picture frame tub surround to protect splash zone (at least 4” outside 

of tub surround) all the way to the floor. 
ii. If a tub and separate surround are selected, the following requirements must be utilized: 

A. Rigid fiberglass surrounds and/or ceramic tile will be used in conjunction with tub.  
No plastic surrounds will be allowed; 

B. Blocking for future installation of grab bars must be installed; and 
C. Selected tub surround must protect splash zone (at least 4” outside of tub) all the way 

to the floor. 
iii. Tub liners are acceptable with full height wall surrounds. 

 
j. Base trim at edge of tub shall be composite, rot-proof material.  If gap is present, quarter-

round rot-proof molding to be installed. (See also, Finished Carpentry.) 
 

k. Exhaust fans for all bathrooms shall be low speed/low noise continuous exhaust fan (hard 
wired), similar to Panasonic Quiet Whisper model, or single switch exhaust fan light 
combination that meets all applicable building codes and approved by DSHA and the 
architect. Sone rating < 1.0. 

 
l. Shower rod to be surface mounted, no tension rods allowed. 
 
m. Accessible showers shall be provided with the following requirements: 
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i. Bench type seat for the shower stall, removable or built-in options are permitted, but 

built-in options should include fold down legs for additional support;  
ii. Shower controls and a hand held shower head within reach of the seat; and  
iii. Compressible dam at the shower entrance threshold.   
Weight requirements shall be per manufacturer's recommendations. 

 
n. Floor drains must be provided when accessible shower stalls are utilized.  
 
o. Ceramic tile be installed in accordance with ANDI A137.1 specification for ceramic tile. 

Installation shall comply with TCA’s “Handbook for Ceramic Tile Installation” (2010 
version), as amended and comply with portions of ANSI A108 Series “Specification for 
Installation of Ceramic Tile.” 

 
8. Insulation 

a. Insulation shall meet all applicable codes for new construction and rehabilitation.  Exceeding 
code standards is permissible if costs are reasonable. 

 
9. Roofing 

a. Roofing materials that exceed 50% of the life expectancy shall be removed and/or replaced.  
At this time substrate shall be inspected (no second layers allowed). 
 

b. Asphalt shingles shall have a minimum warranty of 30 years, and meet applicable wind 
building codes. 
 

c. All roofs shall have 3-inch “T” edging around the perimeter, no smaller than two-foot 
sections, especially at corner intersections. 

 
d. Light colors for asphalt roofing, light colors for flat or low-slope roofs.    

 
10. Metals/Gutters/Downspouts 

a. Concrete splash blocks shall be provided for all downspout locations. 
 

11. Doors and Frames 
a. Must provide a minimum of 30” overhang at front door and 12” along every other exterior 

door. Exterior doors must be Energy Star rated for zone 4 and wind rated for 90 mph.  
Exterior doors shall be insulated core. 
 

b. Interior doors shall be Masonite or better.  Tops and bottoms of all interior and exterior doors 
must be painted. 
 

c. Doorstops shall be rubber disk type or half-moon type.  All other types must be approved by 
DSHA. All stop finishes must match door hardware.  The use of hinge-pin type doorstops is 
prohibited. Blocking required behind all wall mounted door stops. 
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d. No bi-fold or bi-pass closet doors; all closets must have a hinged door.  If code requires metal 
bi-fold door application, doors must be installed in wood frame with wood trim. 
 

e. Hardware shall be brushed aluminum or better, no bright brass.  Grade two (2) or better, 
including hinges and door bumpers.  All exterior hinge hardware shall be of non-rusting, 
quality materials. 
 

f. Frame savers shall be used on all exterior applications. Exceeding code required "U" value 
standards is permissible if costs are reasonable. 
 

g. Entry door shall have a doorbell or knocker and peep hole (eye viewer), no polished brass. 
Peep/viewer to be provided for solid rear door. ADA-compliant doors shall have two viewers 
at required heights. 
 

h. Patio and/or French doors shall have integral blinds built in between glazing to provide 
privacy. (See also, Blinds/Shades.) 

 
i. Automatic openers are required for ADA compliance in community center and/or other 

public spaces and should be installed on all doors with public access along accessible routes. 
Buildings with interior access ADA units should also provide automatic openers along the 
public access accessible routes. (See also, Electrical.) 
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12. Windows 
a. New and replacement windows must be Energy Star and rated for zone 4 and wind rated for 

90 mph or DP20 minimum. Exceeding code required "U" value standard is permissible if 
costs are reasonable. 
 

b. Slider windows will not be allowed. Single hung should be considered, local codes shall 
dictate. 

 
13. Drywall 

a. All drywall must be glued and screwed.   
 

b. Moisture-resistant drywall shall be used in all locations where plumbing penetrates walls, 
including the entire bathroom, (i.e., ceiling and walls), or comply with building code, 
whichever is more stringent.   

 
c. Impact-resistant drywall shall be utilized on the first 4’ of walls (measured from floor up) in 

hallways, high-traffic areas, and accessible units. 
 

d. Mold-resistant drywall shall be used for all drywall window returns. 
 
e. Mold-resistant drywall shall be used for all exterior applications and core wall applications.   

 
f. If ceramic tile is used, cementitious board shall be provided as underlayment. 

 
g. Preparation is required to obtain level 4 finishes. For rehabilitation projects, if a level 4 

cannot be achieved, overlay of existing wall with 3/8-inch drywall should be used. In some 
rehabilitation situations, other best practices for drywall repair may be considered at DSHA’s 
sole discretion.   

 
14. Flooring (Includes VCT/Vinyl/VCP/Carpeting) 

a. Solid vinyl (plank or tile) flooring shall be used for entry areas, bathroom, dining areas, 
kitchens, and utility areas unless prior approval is given by DSHA.  A minimum of two color 
fields required for solid vinyl tiles. Color variations and configuration design options may be 
allowed at DSHA’s sole discretion.  Seal and wax, per manufacturer’s direction. 
Manufacturer’s printed literature for heat treatment tolerances for warranty must be 
submitted.  
 

b. Carpets for the remaining areas of the unit are optional.  DSHA encourages other 
environmentally-friendly products as a substitution for carpet.  If carpets are utilized, an 
additional $150 per unit in replacement reserve funds is required.  Carpets may not be 
installed in baths, kitchens, hallways, dining areas, or in front of exterior doors.  Carpet to 
meet minimum weight and grade standard as follows: 
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Carpet Element Minimum Grade/Standard 

Filament 100% Smart Strand Triexta BCF 

Gauge 5/32 

Pile Height .520 

Stitches Per Inch 7.50 

Certified Pile Height 29.40 oz. 

Total Weight 64.47 oz. 

Density 2,035 

Primary Backing Woven Polypropylene 

Indoor Air Quality #GLP 1118 

Flammability Pill Test – 16 CFR-1630.4 (FF-1-70): PASS 

Carpet width shall be 15’ wide to minimize seams in high traffic areas.  No 
Berber allowed.  Padding is required and shall be a minimum of 6# density. 

 

c. Carpet is not permitted in below-grade units or in units where flooding is a concern (slab-on-
grade in low lying areas). Carpet is not allowed on properties that have experienced flooding. 

d. Consider flooring types and material combinations when selecting materials for areas where 
flooding is a concern. Materials should be able to survive submersion for up to 72 hours if the 
floor is below the design flood elevation. 

e. All surveys to include design flood elevation for property. 
f. If common hallways are designed, no carpet is permitted.  Solid vinyl flooring to be installed 

in common hallways, with two colors required if utilizing VCT. 
 

g. Hardwood flooring or other materials may be utilized as approved by DSHA. 
 

h. Gypcrete shall be sealed per manufacturer’s specifications. 
 

i. If homosote and/or gypcrete is present, expect to remove material prior to installation of new 
flooring material. All floor preparation for new flooring installation is the responsibility of 
the General Contractor. 

g. All Floor preparation shall comply with manufacturer’s written installation instructions 
(including temperature restraints).    
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15. Painting 
a. All interior paints and primers shall have low or no VOC levels. 

 
b. Paint shall be a three-coat system: one (1) primer and two (2) finish coats. Paint materials 

shall be comparable to Sherwin-Williams’s Builder’s Solution Interior Latex washable flat 
paint, egg shell, or low luster semi-gloss. Kitchens and bathrooms shall be semi-gloss. but 
will be permitted for ceiling application only.  Other paints must be approved by DSHA.   
 

c. Rehabilitation properties shall have primer similar to “Kilz” enamel or oil based type 
sealer/primer for application on existing drywall or approved primer to adhere to existing 
drywall conditions. 

 

 

16. Playground/Site Recreation 
a. Tot lots and/or a designated recreation area shall be provided.  Family developments must 

provide a playground on site.  Designated play areas and playgrounds are considered 
“common areas” and must be on an accessible route. 
 

b. Elderly sites should provide site recreation such as gazebos, hard-surface walking trails, 
bocce courts, etc. All proposed elderly site recreation must be submitted to DSHA for final 
review and approval. 

 
17. Specialties 

a. All shelving shall be vinyl coated wire units.  Provide all intermediate supports needed. 
 

b. Contractor shall supply rechargeable 2.5 #ABC fire extinguishers (minimum size) for each 
unit, or where code mandates-whichever is more stringent.  All fire extinguishers shall be 
tagged and inspected annually. 

 
c. Construction Signage: Development shall provide a temporary project banner or sign of 

exterior grade plywood and wood frame construction, painted, with exhibit lettering by 
professional sign painter to architect/engineer’s design and colors.  The sign should list the 
project name, DSHA, name of owner, architect/engineer, professional sub consultants, 
contractor and major subcontractors.  Other funding sources and/or partners may also be 
included.  Erect on site at location established by the architect/engineer. 
 

d. Permanent Signage: A permanent development sign with appropriate information as 
approved by DSHA shall be provided by permanent loan closing. 
 

e. Building/Unit Signage: 
i. Exterior signage shall not be bright brass; 
ii. Unit numbering and building identification numbers shall be provided and approved by 

the Fire Marshal and Post Office; 
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iii. Unit number shall be provided on all front and rear doors; and 
iv. All emergency signs shall be LED. 

 
18. Appliances 

a. All appliances will be Energy Star certified (with the exception of microwaves and stoves) 
and must be pre-wired for an outlet. 
 

b. Refrigerators shall be frost free (minimum of 15 cubic feet).   
 
c. Ovens shall be self-cleaning.  (Utilize U.L. listed code compliant connectors for gas stoves.)  

No glass cooktops allowed. 
 
d. All exhaust hoods must be insulated and ducted to the exterior.  Re-circulating charcoal filter 

type model may be used if approved by DSHA. Exterior or in-line dampers are required to 
close duct off from outdoor air infiltration.  

 
e. Washer and dryer hook-ups or laundry facilities (either in the community building or other 

building(s)) are required for the development. Must meet all accessibility requirements. 
Washer and dryer hook-ups, if chosen, shall be designed for side-by-side set up with a 
minimum depth of 30". Recessed dryer vent boxes are required.  Washer pan to be provided 
for code compliance. 

 
f. Garbage disposals are not recommended due to high maintenance.  If used, disposal shall be 

1/2 hp motor with a stainless steel shank.  For ADA units, a lowered switch within reach 
range shall be provided and the location of all appliances shall meet all accessibility standards 
for clearances. 

 
g. Dishwashers are to be provided.  If venting on unit is located adjacent to counter top, 

underside of counter top edge must be laminated. 
 

19. Blinds/Shades 
a. Code compliant blinds shall be of quality construction. Each window shall be provided with 

one (1) blind (i.e. a double window shall have two (2) blinds). 
 

b. Maximum blind size shall be no wider than 42”. All blinds wider than 36” shall have a center 
support bracket installed. 
 

c. Patio and/or French doors shall have integral blinds built in between glazing to provide 
privacy (See also, Doors). 

 
d. Vertical blinds are prohibited. 

 
20. Plumbing 

a. Condensate lines shall drain correctly with exterior grade and/or foundation (pumps shall be 
provided when needed).  Existing condensate lines shall be checked and free flowing if lines 
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will be reused.  Contractor to check discharge location and eliminate all pooling water. 
Existing condensate lines shall be cleaned, tested, discharge connections verified, and 
replaced as necessary. Architect to provide written confirmation that condensate lines have 
been cleaned and are in good working order. 
 

b. Floor drains and/or sump holes shall be provided in all basements and/or crawl spaces.  The 
floor shall be pitched to these drains or sumps and the drains or sumps shall be connected to a 
positive drainage system or to the exterior of the building.  Sump pumps must be installed, ½ 
hp minimum. Sump pits shall be provided with cover. Provide sump pump with battery back-
up. 

 
c. No polybutylene piping allowed. 
 
d. Provide a main water supply shutoff for each building. 
 
e. Existing sanitary lines shall be video traced to determine viability for the rehabilitation. 
 
f. Contractor to verify if site has curb stops, water meters, and/or meter pits required by 

applicable municipalities. Existing curb stops shall be examined for viability.  Inspection date 
of maintenance shall be provided.  

 
g. Electric hot water heaters shall have a minimum Energy Factor of 0.92EF or better.  All gas 

fired models shall be Energy-Star certified.  Minimum warranty period is ten (10) years. 
Exceeding DSHA standards is permissible if costs are reasonable. Storage pans shall be 
provided for all hot water heater storage tanks. 

 
h. Any heat or coil unit located in attic area shall have a pan and condensate line draining to the 

exterior. 
 
i. Boilers and/or water heaters serving more than one (1) unit shall be replaced with individual 

units where practical, considering space and cost limitations.  DSHA must be consulted 
before such decisions are made. 

 
j. Where flooding is a concern (in a FEMA flood zone or a building with a history of flooding), 

raise domestic water heater above the Design Flood Elevation (DFE).  
 
k. Install backwater valves to prevent storm and sanitary sewer backups during coastal storm 

surge, sea level rise, or precipitation related flooding events.  Whole-building backwater 
valves should be equipped with an alarm that alerts building management when activated, so 
that residents can be informed not to use plumbing fixtures in their units.  Smaller backwater 
valves may also be installed on the waste line leaving individual fixtures such as sinks, 
toilets, showers, and bathtubs, and are recommended on the lowest fixtures in flood-prone 
locations. 

 
21. Sprinklers/Fire Suppression 
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a. Sprinkler systems are required. 
 

b. All sprinkler and fire alarm systems must be designed and approved by the appropriate Fire 
Marshal PRIOR to construction closing. 
 
Any Multi-Family residential building, new construction or rehabilitation shall follow the 
Delaware State Fire Prevention Regulations to the fullest extent of the law.  Please note Part 
VI, Chapter 3 for Apartment Buildings/Multi-Dwellings.  No exception will be made for 
rehabilitation which will qualify for the 50% rule for grandfathering of any code.  Entire Fire 
Prevention Regulations can be found at the following web page 
https://statefiremarshal.delaware.gov/  
 

c. Water capacity should be sufficient and evaluated for capacity at the application stage of the 
project.  

 
d. Where any fire suppression associated costs are identified and not included in the projected 

fire suppression and associated cost line items after an allocation of credits is awarded, any 
additional costs shall be paid from the developer fee and will not be allowed from 
contingency. 

 
e. NOTE:  Scattered sites shall be determined on a case-by-case basis. 
 
f. Contractor shall supply rechargeable 2.5 #ABC fire extinguishers (minimum size) for each 

unit, or where code mandates-whichever is more stringent.  All fire extinguishers shall be 
tagged and inspected annually (See Specialties). 

 
22. HVAC 

a. All condenser units shall be set on a poured concrete pad  sized according to manufacturer’s 
installation and all applicable codes.  Design shall incorporate multiple condensers on 
concrete pad and avoid inside corners where applicable.  
 

b. All condenser unit pads shall be landscaped to avoid mowing and trimming around unit. 
 
c. Verify that refrigerant lines are appropriate for HVAC unit size and type.  Lines not being 

replaced are to comply with all of the requirements of the manufacturer for using existing 
lines.  Submit a letter from the manufacturer that states the use of existing lines will not 
reduce performance and/or warranty of the heat pumps or other air condition systems. 

 
d. High efficiency HVAC units are required.   

Furnace efficiency = 90AFUE 
Min. SEER = 14.0 or better.  
 

e. An Energy Star qualified dehumidifier must be installed in each tenant unit. The 
dehumidification unit must be a stand-alone unit, supplemental to the unit's heating and 
cooling system.  

https://statefiremarshal.delaware.gov/
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f. No through the wall HVAC units (PTAC).   

 
g. Programmable thermostats are required. 
 
h. When central HVAC equipment is proposed or replaced, it should be located or moved from 

locations where flooding is a concern (in a FEMA flood zone or a building with a history of 
flooding), raise HVAC equipment above the Design Flood Elevation (DFE).  Equipment can 
also be relocated or as a last option protected in place. Relocation can include moving 
equipment to a floor above flood level, and may be limited by the space available. Protecting 
equipment in place is the option of last resort and it may involve elevating equipment as 
much as possible and combining that with a low floodwall. New systems shall be installed 
above the DFE. 

 
23. Electrical 

a. All building codes shall be incorporated into each project.  Any item to make project code 
compliant shall not be an extra or a change order.  All incidentals shall be included. 
 

b. Electrical services shall be field verified.  Service loads shall be calculated prior to any 
equipment upgrades and all necessary components made a part of the contract price. 

 
c. All existing utility conditions, including transformers, shall be verified and included into base 

bid of contract. 
 
d. Automatic openers are required for ADA compliance in community center and/or other 

public spaces and should be installed on all doors with public access along accessible routes. 
Buildings with interior access ADA units should also provide automatic openers along the 
public access accessible routes. (See also, Doors and Frames.) 

 
e. All lighting must be Energy Star LED fixtures. If LED is not available, Energy Star 

fluorescent may be used. Ceiling fans, as well as light kits, must be Energy Star rated. 
 
f. Overhead ceiling fixtures shall be provided in the living room/dining areas and all bedrooms. 

Swag fixtures are prohibited. Wall sconces may be installed in lieu of overhead fixtures due 
to existing conditions and with the approval of DSHA. 

 
g. Bathrooms shall provide minimum of one ceiling fixture and one wall fixture. 
 
h. Exterior light fixtures shall not have bright brass finish.  Exterior fixtures must be rated for 

exterior applications. Energy Star rated porch lights with a photocell are required.   
 
i. Automatic light controls/occupancy sensors shall be installed in all community spaces to 

minimize energy use. 
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j. Provide one telephone and cable outlet in each bedroom and one other telephone and cable 
outlet in the unit.  If possible, use combination box/plate. 

 
k. Verify local cable and internet provider for availability, cable and/or media box install 

requirements, and any additional electrical install requirements. 
 

l. Install locations of demarc boxes for cable/internet/phone network hub in each building must 
be identified. Install location for individual service boxes must be identified for each unit and 
a dedicated outlet provided for each unit. Verify local cable and internet provider for 
availability, cable and/or media box install requirements, and any additional electrical install 
requirements. 

 
m. When systems are upgraded or moved, raise electrical equipment, conduit, panels, and wiring 

above the Design Flood Elevation (DFE), and seal penetrations through buildings in order to 
prevent water intrusion. Update emergency lighting to LEDs for efficiency and add 
wayfinding maps and reflective strips to help residents during power outages and emergency 
conditions. Consider the backup power needs of residents, especially if they are expected to 
shelter in place during power outages. Size backup generators to the critical loads identified.  
For any backup generators, plan for regular generator maintenance and operator training. 
New systems shall be installed above the DFE. 

 
24. Fire Alarms/Security Systems 

a. Combination smoke and carbon monoxide detectors shall be provided for all projects.   
 

b. Knox boxes shall be provided per Fire Marshal and/or local Fire Chief’s requirements. 
 

c. Security and surveillance systems are required. The security system will provide 
surveillance for all residential buildings and common areas, including parking lots and 
community buildings and shall be monitored by the management company. Expanded 
system shall be provided and tied into the monitoring system of the local police department 
(documentation from police department should be submitted as an attachment in the 
application).. 

 
d. Elderly dwelling units shall be provided with medical emergency pull chains (nurse call) in 

at least two (2) locations that are connected to a central station.  The two (2) locations will 
be in the master bedroom and full bathroom.  The pull chains will be wired to an exterior 
warning device that consists of a strobe light and audible alarm. Wireless systems may be 
approved at DSHA’s sole discretion.  

 
e. When systems are upgraded or moved, raise fire alarms and security systems above the 

Design Flood Elevation (DFE), and seal penetrations through buildings in order to prevent 
water intrusion. New systems shall be installed above the DFE. 
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25. Termite Protection/Pest Protections 
a. A termite inspection and certificate shall be provided for all rehabilitation projects ninety 

(90) days prior to construction closing. 
 

b. Termite pre-treatment of soils is required for all new construction.  Certificates shall be part 
of the Operation and Maintenance Manual. 

Architectural Plans, Engineering and Specification Review (AE&S) Process 

All LIHTC Applicants must provide and/or meet the AE&S minimal-submission requirements listed 
below as part of the LIHTC Application:  

A. Minimum AE&S Application Threshold requirements: 
 

1. Location Map with all services located and noted; 
2. Plot plan of preliminary survey with all wetland and/or flood plain elevation, easements proposed 

and/or existing; 
3. Utilities available to site; 
4. Conceptual Site Plan with proposed development/redevelopment; should include design concepts 

that reflect the surrounding community; 
5. Conceptual Drawings:  

a. A floor plan with dimension, room designations, ADA units, and proposed finishes; 
b. Exterior elevations with material notations; and 
c. Typical wall sections and detail. 

6. DSHA will review to make sure all of the following requirements are met, identify potential 
issues, and/or proper information has been submitted: 

a. Gross square footage for new construction and conversion developments; 
b. Fair Housing and ADA requirements; 
c. CNA and all applicable checklists; 
d. Phase I Environmental Audit and/or Phase I Site Environmental Assessment, including 

remediation plan, if applicable; 
e. Energy and Green certifications and/or Energy Conservation Measures are completed and 

identified; 
f. Historic documentation, if applicable; and 
g. Development and Unit Amenities documentation. 

7. Resilience Assessment of site for renovation or new construction. Applicants may use DSHA’s 
Resilience Assessment Tool. 

 
B. 80% or Greater Project Plans and Specification Requirements: 

Required for LIHTC Applicants that are applying for Readiness to Proceed points and/or have 
received an award of LIHTC and/or DSHA funding and are proceeding towards construction closing: 
 
Architectural Plans 

1.  Civil drawings 
a. Proposed site plan should include all existing structures and locations of all proposed 

structures  
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b. ALTA Survey with property description, existing and proposed roads and parking 
elements 

c. Storm Water Management Plan 
d. Information concerning the proposed site specific to the project, accessibility and 

visitability features retaining walls, etc. 
e. Existing Conditions and Demolition Plan 
f. Site and Utility Plan, including fire flow capacity, electrical capacity, with existing 

current utility conditions (i.e. cable, phone and media boxes) 
g. Erosion and Sediment Control Plan 
h. Grading Plan 
i. Details and Notes 
j. Landscape Plan 
k. Lighting Plan 

 
2. Architectural drawings 

a. Title Sheet 
 Project information including Project name and address 
 The names, addresses and contact information of Owner and all Consultants 
 Date 
 Submissions level 
 List of Drawings 
 Project-Area Breakdown 
 Unit Mix and Square Footages 
 Vicinity Map 

b. Demolition Floor Plans for Each Building Level (1/8” scale) 
c. Preliminary Floor Plans for Each Building Level (1/8” scale) 
d. Demolition Plans of Individual Units (1/4” scale min) 
e. Individual Unit Plans (1/4” scale min) 
f. Schematic Exterior Building Elevations (1/8” scale min) 

 Provide elevations of all major exterior wall areas 
 Provide schematic key plan indicating elevation locations 
 Include demolition information as required 

g. Typical-Rated wall types and assemblies 
h. Typical Foundation Plans and Details 
i. Typical Roof and Stair Details 
j. Air Sealing Details 
k. IECC Air Sealing Details 
l. Door Schedule 
m. Window Schedule 
n. Door Head and Jamb Details 
o. Window Head and Jamb and Sill Details 
p. Threshold Details 
q. Unit Floor Finishes 
r. Kitchen Elevations 
s. Bathroom Elevations 
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t. Site lighting and photometrical drawings 
u. Landscape drawings 
v. Phase I Environmental Site Assessment 
w. Termite Report 
x. Structural, Geotechnical, Roof Condition and Sewer Line reports when applicable 
y. Energy Conservation Measures Plan, as applicable  

 
3. Structural drawings 

a. Information concerning the proposed Structural Systems and Information on Unusual 
Conditions as required 

b. General Notes and Code Compliance  
c. Schedules and Special Inspections 
d. Framing Plan 
e. Foundation Plan 
f. Roof Framing Plan 
g. Foundation Details 

 
4. Mechanical drawings 

a. Mechanical Plan 
b. Typical Unit Plan 
c. Mechanical Schedules and Details 

 
5. Plumbing drawings (including approved Fire Suppression plan) 

a. Information concerning the proposed plumbing systems and information on Unusual 
Conditions as required 

b. Information on existing plumbing systems and the effect that project will have on these  
c. Building Sanitary Plan 
d. Domestic Service Plan 
e. Typical Sanitary Plan 
f. Typical Domestic Plan 
g. Sanitary Riser Plan 
h. Fire Protection Plan 

 
6. Electrical drawings (including approved Fire Alarm) 

a. Information concerning the proposed Electrical Systems and Information on Unusual 
Conditions as required 

b. Information on the existing electrical systems and the effect that the project will have on 
these 

c. Electrical Plans 
d. Typical Electrical Renovated Unit Plan 
e. Electrical Site Lighting Plan 
f. Electrical Site Lighting Photometrics Plan 
g. Site Power Plan 
h. Electric Schedule 
i. Electrical Details and Diagrams 
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Specification Requirements 

1. The Specifications shall include all sections of the 32 Division CSI format applicable to the 
project.  The outline specifications should support the information described in the threshold and 
scoring criteria. 
 

2. The specifications need not be complete CSI/MasterSpec format 
a. The section numbering and naming shall comply with the CSI 32 Division format 

 
3. The Specification cover shall include the following: 

a. The names, addresses and contact information of the Owner and all consultants; 
b. The project name and address; 
c. Date; and 
d. Submissions level. 

 
4. A complete table of contents shall be included at the front of the Specifications 

 
5. Division 00 

a. Include General Conditions, Supplementary Conditions and other project requirements, 
including those of all lenders and syndicators/investors 

b. Include Specific Renovation/Demolition related sections as required 
c. List of Drawing Sheets 
d. Procurement Substitution Procedures 
e. Existing Condition Information, if applicable 
f. Geotechnical Data 

 
6. Division 01- General Requirements 

a. Summary 
b. Payment Procedures 
c. Project Management and Coordination 
d. Submittal Procedure 
e. Quality Requirements 
f. Temporary Facilities and Controls 
g. Execution 
h. Construction Waste Management and Disposal 
i. Close Out Procedures 
j. Operation and Maintenance Manual Data 
k. Project Record Documents 

 
7. Division 2 through 32 

a. Include sections for all proposed elements 
b. Include Specific Renovation/Demolition related sections as required. 
 Part I- General 
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 Part II- Products 
 Part III- Execution 

8. The first set of plans and specifications submitted should be at least 80% complete.  A $500 
redesign fee (per review) will be assessed when DSHA must make multiple reviews due to, but 
not limited to, the following conditions: 

a. Substantial design change; 
b. Increase and/or decrease in the number of units; 
c. Change of architectural team and/or change in initial concept; and 
d. All fees assessed at DSHA’s discretion. 

 
C. Construction Closing Requirements: 

The following is, but not limited to, a list of final and completed documents required thirty (30 days prior 
to construction closing: 

1. Approved ALTA Survey, signed and sealed by licensed Surveyor;  
2. Environmental Summary with approved Work Plan; 
3. Owner-Architect AIA Agreement; 
4. Architect/Consultant Agreement; 
5. 100% Architectural Plans and Specifications; 
6. Building Permit; 
7. Architectural Accessibility Board Approval; 
8. DelDOT Entrance Permit; 
9. DNREC Permit and/or NOI Permit;  
10. NESHAP Permit; 
11. Approved asbestos abatement project design; 
12. Public Utilities, letter for each service; 
13. Zoning Letter; 
14. Flood Plain Designation; 
15. Wetland Delineation; 
16. Sediment Control and Storm Water Management Plan Approval; and 
17. Fire Marshal approval for both structure and site. 

 
 

D. Permanent Closing Requirements: 

The following is, but not limited to, a list of final and completed documents required thirty (30) days prior 
to permanent closing: 

1. Final cost certifications completed and approved; 
2. Post ALTA Survey; 
3. Final releases of Liens for all subcontractors, materialmen, and the General Contractor; 
4. Final MBE/WBE, Section 3 and Employing Delawareans reporting (as applicable); 
5. Updated Attestation Statements from all subcontractors reflective of final contract amount; 
6. Compliance with all Operating Agreement/Equity Contribution requirements; 
7. All bond tax opinions issued, (as applicable); 



Risk Analysis and Resilience Assessment  New Ecology, Inc. 
2020 Design Standards - Resilience Recommendations   10/2020 
 

31 of 31 
 

8. All final good/bad cost analysis, with final tax allocations (as applicable); 
9. Operation and Maintenance Manual; 
10. Energy Star Certification, Enterprise Green Certification, National Green Building 

Standards Certifications, or LEED Homes Certification, if applicable; 
11. As Built Drawings and Specification. The As-Builts are to be provided on CD in a .dwg 

format; 
12. Certificate of Occupancy and TCO’s for each building; 
13. Warranty/Guarantees; and 
14. Environmental Clearances. 

 



Risk Analysis and Resilience Assessment  New Ecology, Inc. 
2020 QAP Resilience Recommendations    10/2020 

1 of 3 
 

Recommendations in blue underlined text. 

Delaware 2020 LIHTC Qualified Allocation Plan 

25. Environmental Threshold (pgs. 36-7) 

Proposed: Add 

• Development team to conduct resilience assessment & submit proposed resilience 
strategies with LIHTC application. 

Proposed: Add 

• No application will be accepted in 100 or 500-year flood zones (with exception for 
Preservation developments). For Projects currently in DSHA’s portfolio and located in 
flood zones, ensure any refinancing for renovation incorporates appropriate resiliency 
measures. 

Recommendation:  

DNREC and the Delaware Geological Survey study sea level rise and inundation areas. The 
consultant team encourages DSHA to stay apprised of these projections and limit new 
developments to mitigate future flood risk. 

Site and Neighborhood Standards (pg. 46) 

 Proposed: Remove 

• Project not in 100-year flood plain. 

Scoring and Ranking/ Development and Unit Amenities (pg. 40) 

Proposed: Add 

Add elements to the community room for it to serve as a resilience hub. A resilience hub 
includes: above grade space, with a kitchen, bathrooms, a water fountain and access to back-up 
power for heating, cooling, refrigeration and phone charging. Back-up power may be a generator 
or solar PV + battery storage system. (This could be incentivized by optional points in the QAP to 
introduce the concept and then be required in later years.) 
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Energy Conservation Measures (pg. 43) 

Proposed: Add 

Provide additional points for compliance with one of three green rating programs. 

Enterprise Green Communities 2020 Resilience Credits 

Integrative Design 

1.6 Resilient Communities: Multi-Hazard/Vulnerability Assessment Conduct a four-part 
assessment (social, physical, functional, strategy) to identify critical risk factors of your property 
and implement at least two sets of strategies to enable the project to adapt to, and mitigate, 
climate related or seismic risks. See full criterion for more guidance. 

Operating Energy 

8 5.9 Resilient Energy Systems: Floodproofing (Not relevant for Rehab projects in Special Flood 
Hazard Areas) Conduct floodproofing of lower floors, including perimeter floodproofing 
(barriers/shields). Design and install building systems as specified by the full criterion so that the 
operation of those systems will not be grossly affected in case of a flood.  

8 5.10 Resilient Energy Systems: Critical Loads Provide emergency power to serve at least three 
critical energy loads as described by the full criterion. Option 1: Islandable PV system OR Option 
2: Efficient generator 

 

OR 

 

National Green Building Standard 2020 Resilience Credits 

613 RESILIENT CONSTRUCTION 

613.1 Intent. Design and construction practices developed by a licensed design professional or 
equivalent are implemented to enhance the resilience and durability of the structure (above 
building code minimum design loads) so the structure can better withstand forces generated by 
flooding, snow, wind, or seismic activity (as applicable) and reduce the potential for the loss of 
life and property. 

613.2 Minimum structural requirements (base design). The building is designed and constructed 
in compliance with structural requirements in the IBC or IRC as applicable. 

613.3 Enhanced resilience (10% above base design). Design and construction practices are 
implemented to enhance the resilience and durability of the structure by designing and building to 
forces generated by flooding, snow, wind, or seismic (as applicable) that are 10% higher than the 
base design. 
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613.4 Enhanced resilience (20% above base design). Design and construction practices are 
implemented to enhance the resilience and durability of the structure by designing and building to 
forces generated by flooding, snow, wind, or seismic (as applicable) that are 20% higher than the 
base design.  

613.5 Enhanced resilience (30% above base design). Design and construction practices are 
implemented to enhance the resilience and durability of the structure by designing and building to 
forces generated by flooding, snow, wind, or seismic (as applicable) that are 30% higher than the 
base design.  

613.6 Enhanced resilience (40% above base design). Design and construction practices are 
implemented to enhance the resilience and durability of the structure by designing and building to 
forces generated by flooding, snow, wind, or seismic (as applicable) that are 40% higher than the 
base design.  

613.7 Enhanced resilience (50% above base design). Design and construction practices are 
implemented to enhance the resilience and durability of the structure by designing and building to 
forces generated by flooding, snow, wind, or seismic (as applicable) that are 50% higher than the 
base design. 

 

OR 

 

LEED Pilot Credits in Building Design and Construction certification 

Assessment and Planning for Resilience (IPpc98): This credit encourages project teams to 
determine potential vulnerabilities at the project location. With recent revisions to the credit, risks 
that must be considered as part of this credit now include sea level rise, extreme heat and more 
intense winter storms. To earn the credit, project teams must identify risks related to the effects of 
climate change (this consideration was previously considered optional). 

Designing for Enhanced Resilience (IPpc99): This credit ensures that the risk-related information 
collected as mandated by credit IPpc98 is taken into account via mitigation measures. Originally, 
this credit required the top three hazards to be addressed in turn for one point. The revised credit 
states that project teams must address either one or two of the top hazards, with one point 
available for each. This tiered approach allows teams to earn acknowledgement for mitigating 
multiple types of risks. 

Passive Survivability and Back-Up Power During Disruptions (IPpc100): This credit centers 
around the concept that buildings should be able to safely shelter occupants during a power 
outage, as well as be able to provide back-up power. Originally, this credit also addressed access 
to potable water, but that path has been rewritten as an option for one of the compliance paths. 

 
 

https://www.usgbc.org/node/9836034?return=/pilotcredits/new-construction/v4
https://www.usgbc.org/node/9836057?return=/pilotcredits/new-construction/v4
https://www.usgbc.org/node/9836068?return=/pilotcredits/new-construction/v4
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Risk Analysis and Resilience Assessment 
Delaware State Housing Authority 

 
Stakeholder Workshop Agenda 

May 28, 2019 
 

 
Goals:  

1. Share RARA project goals and discuss concepts of climate resilience with DSHA property 
owners.  

2. Gather additional property information related to climate vulnerabilities and potential 
resilience strategies. 

 
 

Time Action Personnel 
10:15 – 10:30 
(15 minutes) 

Arrival & Settling All team 

10:30 – 11:00 
(30 minutes) 

Welcome + Intro Presentation 
- Welcome and project intro [Cindy] 
- Consultant team introductions [NEI & 

Linnean] 
- Opening question? [Jim] 
- Project description and information sharing 

[NEI] 

Cindy, NEI, 
Linnean 

11:00 – 11:40 
(40 minutes) 

Workshop Exercise 
- Exercise introduction 
- Individual reflection 

NEI 

11:40 – 12:05 
(25 minutes) 

Group Reflection 
- “What surprised you about this exercise?” 
- “What did you learn?” 

Jim 

12:05 – 12:15 
(10 minutes) 

Wrap Up and Next Steps NEI 
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As a mission-driven nonprofit, New Ecology 
works nationally to bring the benefits of 
sustainable development to the community 
level, with a concerted emphasis on 
underserved populations.

We seek to make the built environment more 
efficient, healthy, durable, and resilient.

Who We Are
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Risk Analysis and  
Resilience Assessment 

in DE

Applicability 

• Future funding allocations and QAP point system

• Use of the tool in development of new projects

• Incorporate in five‐year capital planning process

GOALS
Adaptable Tool to Assess Risk and Resiliency

Analyze all DSHA Funded Housing

Inform Operations and Policy
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Risk Analysis and  
Resilience Assessment 

in DE

• What is Resilience?

Image: Virginia Living MuseumImage: Enterprise Green 
Communities

LOCALIZED FLOODING

Image: DE FirstMap USGS

SOCIAL 
VULNERABILITY INDEX

Image: DE FirstMap USGS

CAT 4 STORM SURGE
EMERGENCY 
MANAGEMENT PLAN
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• Hazard Identification
• Risk and Vulnerability Assessment
• Examples and Exercise
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Risk Analysis and  
Resilience Assessment 

in DE

• Hazard Identification
• Risk and Vulnerability Assessment
• Examples and Exercise

More Heat

Source: Delaware Climate Change Impact 
Assessment, 2014

JG6



Slide 7

JG6 Add speaking notes
Joshua Galloway, 5/13/2019
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Risk Analysis and  
Resilience Assessment 

in DE

• Hazard Identification
• Risk and Vulnerability Assessment
• Examples and Exercise

Source: Delaware Climate Change Impact 
Assessment, 2014

More Water
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9

Source: Preparing for Tomorrow’s High Tide: Sea Level Rise 
Vulnerability Assessment for the State of Delaware, 2012

Source: Avoiding and Minimizing Risks of Flood Damage to State 
Assets: A Guide for Delaware State Agencies, 2016

JG8
JG11
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JG8 what are the storage tanks?
Joshua Galloway, 5/14/2019

JG11 underground fuel storage
Joshua Galloway, 5/15/2019
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Predicted
Disasters

Rain and
flooding TornadoSnow DroughtStorm

Sudden 
Disasters

Terrorist 
attack

Fire Mechanical 
failure

IT security 
breach
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Chronic Hazards

MoldPests Extreme heat
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Washington, DC 
(20 Developments)

Long Island, NY
(4 Developments)

Binghamton, NY
(1 Development)

Stamford, CT and Statewide
(5 Buildings)

Cambridge, MA and Statewide
(1,400+ Developments)

New York, NY
(60 Developments)

Delaware 
(186 Developments)

12
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Process
• Desk Assessment

• Scoring Methodology

• Stakeholder Meetings

• Targeted Site Assessments

• Review and Recommendations on Policies and Programs

13
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Data Collection
14Identified priority hazards

Reviewed climate projections
Collected available data

FEMA Flood Zones Delaware Coastal Inundation
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Critical Variables
15Identified priority hazards

Reviewed climate projections
Collected available data

Developed list of variables of interest
Refined list to tiered evaluation system
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Preliminary Ranking System
16

16
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Physical 
Vulnerability LOW MEDIUM HIGH

Flooding 172 5 9 Total of 14 sites in 100 or 500 year zones

Future Storm Flooding Ranking in process

High Wind Zone 111 72 3 Highest wind zones in Sussex beaches area

Wind Damage 41 54 80
134 sites built before 2000, 80 without indication of 
renovation

Elevated Heat 108 42 36
Approx. 17% of sites in fully impervious, urban 
areas

Exterior Shading 32 98 51
Approx. 70% of sites have some exterior shading 
from trees

Social Vulnerability

Elderly/Disabled Tenants 115 71 Approx. 40% of site have vulnerable tenants

On-site Community Space 94 92 On-site community centers available at 50% of sites

External Issues

Public Transit 117 46 23 No public transit in Selbyville?
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Next Steps

Refine Scoring & Assessment 
Tools

21

1

2 Site Assessments

3

• 15-20 Properties

Provide Assessment Tools, Training 
and Recommendations to DSHA
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Thank You!

Pat Coleman
DE Regional Manager
coleman@newecology.org
302-300-4321 x7028

Joshua Galloway
Project Manager
galloway@newecology.org
410-648-4300 x7092 
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Choose one property you are familiar with and answer as many questions as you can:

WHAT HAPPENS DURING HEAVY WIND/RAIN OR FLOOD CONDITIONS? 

Have you ever seen standing water for 24 hours after a big rain event? If YES: 1, 2, 3, 4
Have the buildings been damaged due to wind/ rain storms? If YES: 1, 2
If you have units at or below-grade, do they remain dry during heavy rain? If NO: 1, 11

Do roads around the property remain passable during extreme weather events? If NO: 17, 22, 23, 24

Are there vents or other penetrations in the outside walls that let water into the building? If YES: 1, 2, 7
Do the utility connections, mechanical, electrical, telecom, and/or plumbing equipment ever get flooded? If YES: 7, 8, 10
During heavy rain or flood events, do the sewer and stormwater systems work without back-ups? If NO: 6

If the building has an elevator(s), do motors, controls or other equipment ever get wet? If YES: 5

HOW DOES EXTREME HEAT IMPACT THIS PROPERTY?

Do residents ever complain that their units are too hot or unbearable during heat waves? If YES: 12, 13

Is the roof material white or a light color? If NO: 13

Do south-, east-, and west-facing windows have awnings or overhangs? If NO: 12

WHAT HAPPENS WHEN THE POWER GOES OUT?

Has the power ever gone out for more than 2 hours? If YES: 14

Is there a backup generator? If NO: 14

If there is a backup generator, does it ever get flooded? If YES: 8, 10, 16

Have you or anyone else identified a source of temporary power for the facility? If NO: 9, 17

Is there a backup potable water on site? If NO: 15

HOW IS RESIDENT HEALTH AND SAFETY IMPACTED?

Are stoves, boilers, and other combustion equipment vented to the outside? If NO: 18

Do any units or other areas have evidence of mold? If YES: 19

HOW IS THIS PROPERTY PREAPRED FOR EMERGENCY RESPONSE?

Is there an emergency management plan? If NO: 17

Are staff and residents familiar with the emergency management plan? If NO: 17

Is exterior signage easy to read, with property sign and address lit adequately from the street? If NO: 21

Does each building have a 36" wide entry door? If NO: 20

Does the staff know where to find mechanical systems manuals and shut-down procedures? If NO: 17

WHAT RESOURCES ARE AVAILABLE TO THE RESIDENT COMMUNITY?

Does the building have a community room? If NO: 23

Does the community room include a bathroom and a kitchen with a refrigerator? If NO: 22

When is a good time to implement this strategy?Based on your answer, consider 
these related strategies:

What resilience strategies might be 
feasible for this property?

Answer
(YES/NO)
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Stakeholder Workshop Notes 

May 28, 2019 
 
Session #1 
 
Eileen 
Project in Wilmington 
Built in 1700s, seniors 
 
[Flooding] 
Structure is brick, overtime façade repairs, leakage, wind & rain 
Not too many flooding problems, but some in basement, below grade, that’s where boilers are  
Boilers have never been shut down, don’t experience extreme flooding, just some leakage 
Roof repair recently 
Windows are old, don’t open, should be upgraded 
Otherwise a solid foundation, issues are mechanical 
 
[Power Outages] 
Not too many power outages, Delmarva turns it back on quickly 
Winds take down trees and branches, but it’s not too bad 
 
[Emergency Response] 
Program in place to shelter in nearby hotel If needed 
But to evacuation seniors, would need to bring in fire dept 
 
Chaz 
Two larger properties, 9th & Madison (fairly new) seniors 
Not too many issues  
No big flooding 
Maybe a power outage, but power back on within an hour 
Emergency management plans exist, but not sure what they entail 
 
Cindy 
Senior site in Lewes, Huling Cove 
 
[Flooding] 
Big stormwater ponds right there, creeks next to property 
Heavy rains and nor’easters fill the ponds 
No units below grade, but some equipment is below grade 
Renovations 8 years ago, but didn’t include a lot of these resilience strategies (weren’t in our 
standards) 



 
[Emergency Response] 
Emergency plans exist 
There is a community building but it’s mostly just managers office, but people can gather there 
if needed 
 
[Access] 
Do streets around the property flood? Mostly the creeks around the property that flood 
 
All DSHA properties need to have sewer (no septic) 
 
Seth 
FEMA doesn’t permit dry flood proofing, what does that mean for residential buildings? 
Dry floodproofing is option to reduce flood insurance premiums, mostly for commercial 
Passive survivability, cool roofing (if inputs go away, how long can you maintain temperature) 
 
Passive house in DSHA QAP, could if they wanted to, but it’s hard to do 
 
Beau 
Management company has emergency response plan, handled by regional manager 
Don’t know of any major flooding issues, probably some power outages, but not a big problem, 
not many trees around property. 
 
[missed name] 
Small 40-unit, two-level, no basements 
Town of Seaford floods, streets flood, Walmart parking lot floods, but doesn’t reach property 
Siding blowing off in the wind, especially vinyl siding, occasional trees down, but tree trimming 
program is solid 
Rehabbed in the last 10 years, have 30 year architectural shingles which hold up well on the 
roof 
As we rehab, we specify 30 year shingles to withstand the wind 
Send out “reminders” during storms for residents to bring things in, shut windows, etc 
Never needed to bring in a temporary chiller or other equipment 
 
General comments 
Power grid is pretty resilient, but weird stuff happens (ex tornado in laurel) 
Doesn’t mean it will always be this way 
 
Tightening envelopes, but then no one wants to open windows, fixes heat problem, but causes 
mold. 
 
DSHA gets complaints about heat pumps, not warm or cool enough 
 
Parking lots create a heat issue, asphalt creates a ton of heat, but not much we can do about it 



When does it get unbearable that people do other things? 
 
This workshop makes me want to go back and review emergency plan, run a drill, check 
emergency contacts 
Will do drills in senior properties, not at family properties, maybe something to consider? 
Surprised by how many strategies exist to tackle these issues 
 
What is timing for implementing these measures? 
Any other time in a properties life when you might implement resiliency measures? 
Refinance, after getting insurance money from flood 
During rehab, wave flag for grading at the end to keep water flow away from building 
 
Maybe future issue for heat pumps, already get complaints that the heatpumps don’t cool 
enough, if temps keep getting hotter, problem will continue 
We are used to certain historical temperature profile, this will inch up and sneak up on us, 
temperature change will affect existing buildings more 
 
 
Session #2 
 
Question: are we looking at financial burden of recovery from disaster? 
 
Milford, downtown floods 
Group home floods all the time, repetitively 
 
Heat – how do you experience heat? 
People stay home, hunker down 
Scattered sites – up to landlords 
Might have contacts in town who will provide resources 
Refer residents to cooling centers at libraries 
 
Christie 
Yes, standing water 
Yes, wind & rain, roof shingles missing, siding missing 
Yes, roads around the properties flood, no access 
Yes, sump pump issues (now on backup power) 
Yes, power out for 2 hours or longer, yes back up power generator 
Water delivered, bubbler 
No mold 
Yes to emergency response questions 
 
Holly 
Fire drill plan, maybe not an EM plan? Should have a red binder (yes) 
In terms of heat, there is a library nearby, but their power could be out too 



Shading from trees, not many awnings/overhangs 
No generator 
 
[Clint Walker, Smyrna Black Diamond Road flood issues] 
 
 
General comments 
Judy’s house – has below grade units 
Oil heating in some properties, onsite fuel storage, above grade 
Evacuate to a hotel, property manager works out of there 
 
Scattered site housing, getting those residents aware of emergency issues is a problem, doesn’t 
have onsite people, more interaction with emergency management (ex if you have to evacuate, 
where do you need to go?) 
 
We are very regulated by funding sources, very regulated by what we can/can’t do, what we 
have to do, it’s all a requirement of the funding 
 
Some places are easier to do emergency drills with than others, don’t want to trigger any 
problems. 
 
Transportation is a HUGE issue, people are in their financial situations because of 
transportation issues, car breaks down, issues spiral 
 
Sussex county is most vulnerable, also classic example of gentrification, vulnerable to losing 
that housing, seasonal jobs influence shelter population 
 
This is a new problem for Sussex county, landlords are happy, but the county doesn’t know how 
to deal with it 
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