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1.0 Introduction 
1.1 Purpose 
The City and County of Denver prepared this Hazard Mitigation Plan (HMP) to better protect the people 

and property of the City from the effects of a multitude of natural and human caused hazards.  This plan 

demonstrates Denver’s commitment to reducing risks from these hazards and serves as a tool to help 

decision makers direct mitigation activities and resources.   This plan was also developed, among other 

things, to ensure Denver’s eligibility for certain federal disaster assistance: specifically, Federal Emergency 

Management Agency (FEMA) Hazard Mitigation Assistance grant programs.  Mitigation planning can also 

earn credits for the National Flood Insurance Program’s Community Rating System (CRS) which provides 

for lower flood insurance premiums for residents in CRS communities such as Denver. 

1.2 Background and Scope 
Each year in the United States, natural disasters take the lives of hundreds of people and injure thousands 

more.    Nationwide,  taxpayers  pay  billions  of  dollars  annually  to  help  communities,  organizations, 

businesses, and  individuals recover from disasters.   These monies only partially reflect the true cost of 

disasters as additional expenses  incurred by  insurance companies and nongovernmental organizations 

are not reimbursed by tax dollars.  Many of the effects of natural disasters are predictable, and much of 

the damage caused by these events can be reduced or even eliminated if appropriate actions are taken.  

Hazard mitigation is defined by FEMA as “any sustained action taken to reduce or eliminate long‐term risk 

to human life and property from a hazard event.”  The results of a three‐year, congressionally mandated 

independent study to assess future savings from mitigation activities provides evidence that mitigation 

activities are highly cost‐effective.  On average, each dollar spent on mitigation saves society an average 

of $4  in avoided  future  losses  in addition  to saving  lives and preventing  injuries  (National  Institute of 

Building Science Multi‐Hazard Mitigation Council 2005).  

Hazard mitigation  planning  is  the  process  through  which  hazards  are  identified,  likely  impacts  are 

determined, mitigation goals are set, and appropriate mitigation strategies are developed, prioritized, and 

implemented.  This plan documents Denver’s hazard mitigation planning process and the strategies the 

City  will  use  to  decrease  vulnerability  and  increase  resiliency  and  sustainability  throughout  the 

community. 

This plan was prepared pursuant to the requirements of the Disaster Mitigation Act of 2000 (Public Law 

106‐390) and the implementing regulations set forth by the Interim Final Rule published in the Federal 

Register on February 26, 2002,  (44 CFR §201.6) and  finalized on October 31, 2007.  (Hereafter,  these 

requirements and regulations will be referred to collectively as the Disaster Mitigation Act (DMA) or DMA 

2000.)  While the act emphasized the need for mitigation plans and more coordinated mitigation planning 

and implementation efforts, the regulations established requirements that local hazard mitigation plans 

must meet  in order  for  the City  to  remain  eligible  for  certain  federal disaster  assistance  and hazard 

mitigation funding under the Robert T. Stafford Disaster Relief and Emergency Assistant Act (Public Law 

93‐288).  This planning effort also followed FEMA’s Local Mitigation Planning Handbook (March 2013).    

Information in this plan will be used to help guide and coordinate mitigation activities and decisions for 

local  land use policy  in  the  future.   Proactive mitigation planning will help  reduce  the  cost of  future 
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disasters in the City by protecting critical community facilities, reducing liability exposure, and minimizing 

overall community impacts and disruptions. 

Denver has been affected by hazards in the past, including five presidential disaster declarations, and is 

committed  to  reducing  future  impacts  from  hazard  events  and  establishing  eligibility  for mitigation‐

related federal funding.  

1.3 Plan Organization 
The Denver Hazard Mitigation Plan update is organized in alignment with the DMA planning requirements 

and the FEMA plan review tool as follows.  The human caused hazards risk assessment annex (Annex B) 

has been restricted from the public version of this plan due to sensitive information.  

 Chapter 1: Introduction 

 Chapter 2: Community Profile 

 Chapter 3: Planning Process 

 Chapter 4: Risk Assessment  

 Chapter 5: Mitigation Strategy  

 Chapter 6: Plan Adoption 

 Chapter 7: Plan Implementation and Maintenance 

 Annexes 

o Annex A Denver Water 

o Annex B Human‐Caused Hazards Risk Assessment (For Official Use Only) 

 Appendices 

o Appendix A:  Hazard Specific Capabilities 

o Appendix B:  Completed Mitigation Projects 

o Appendix C:  Hazard Mitigation Steering Committee and Stakeholder Work Group 

o Appendix D:  Planning Process Documentation 

o Appendix E:  Adoption Documentation 

o Appendix F:  Historic Landmarks 

o Appendix G: References 
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2.0 Denver Community Profile 

Denver is the capital of the State of Colorado, the most populous city and second most populous county 

in the state. It is located just east of the foothills of the Rocky Mountains and earned its nickname as the 

“Mile-High City” due to its elevation of one mile, or 5280 feet, above sea level. The 105th meridian west 

of Greenwich passes through Union Station, making it the reference point for the Mountain Time Zone. 

The proximity to the mountains, the abundance of parks and rivers, and roughly 300 days of sunshine per 

year has drawn many outdoor enthusiasts to Denver. In addition to its outdoor appeal, Denver is 

economically and strategically important as a key trade point and transportation hub for the country. It 

supports storage and distribution services for the Mountain States, Southwest States, and all the Western 

States. 

 

 

The City and County of Denver 
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2.1 Geography & Climate:  
Denver is divided into eleven City Council districts, with each district represented by one individual 

councilperson and with two additional ‘at-large’ councilpersons representing the interests of the entire 

City. Denver is a diverse city, and its Council districts demonstrate that diversity. 

Major Geographical Features: Denver is located in the center of the Front Range Urban Corridor, between 

the Rocky Mountains and the High Plains. The City encompasses an area of 154.9 square miles, of which 

1.6 square miles is water. The South Platte River bisects the City, joined by Cherry Creek at Confluence 

Park between 15th Street and North Speer Boulevard. Clear Creek cuts across the northwest tip of the 

City before joining the South Platte north of the City in Adams County.  

Other major streams affecting the City include Sand Creek, Bear Creek, and smaller tributaries such as 

Westerly Creek, Sanderson Gulch, Weir Gulch, Lakewood Gulch, Harvard Gulch, and Goldsmith Gulch.  In 

most cases, present-day conditions have reached or are approaching full urbanization for these basins in 

the Denver area. Marston Reservoir in the southwest, Windsor Lake in the east, Sloans Lake in the west, 

centrally located Ferril Lake, and Berkeley and Rocky Mountain Lakes in the northwest are the largest 

bodies of water within the City. Just outside of City lines, in the southwest are Bowles Lake, and Bowles 

Reservoir, while in the southeast is Cherry Creek Reservoir.  

Further outside City lines, Denver’s Mountain Parks encompass areas in four counties and make up more 

than 14,000 acres of accessible parks and conservation areas. Some of the most famous attractions are 

Red Rocks Amphitheater, carved out of 300-million-year-old sandstone and the only naturally occurring, 

acoustically perfect amphitheater in the world; the international resort at Winter Park; and historic sites 

such as Lookout Mountain, the final resting place of Buffalo Bill Cody. 

Climate: The Lower South Platte drainage area experiences a climate commonly known as a semiarid 

continental type. The area is characterized as a zone of transition from a plains to a foothills climate. The 

area typically has cold, dry winters and cool, relatively dry summers.  However, due to the unique 

positioning of the City off the eastern slope of the Rocky Mountains, the threat exists for large blizzards 

in the winter and extreme thunderstorms during the summer.  Typically, there are low precipitation rates 

and humidity, pronounced variations in daily and seasonal temperatures, and periods of high winds. 

Average annual temperature is around 49° F with a recorded high on June 25, 2012 of 105° F and a low of 

–30° F recorded in 1936. Daily temperature fluctuations usually range from 26° to 29° F for most months; 

however, around July daily fluctuations can be much greater – typical of the high plains. Extremely hot 

weather in summer or extremely cold weather in winter generally does not last long and is followed by 

more moderate temperatures. Annual precipitation averages about 15.8 inches. More than two-thirds of 

the precipitation falls from April to September, which is the average annual growing season.  

The driest months are December and January. Average annual snowfall is about 59 inches. Humidity 

averages about 39% during the day and 62% during the night. Humidity is slightly higher in winter than in 

summer. The sun shines approximately 69% of the possible sunlight hours annually.  
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Wind speed averages about 5.9 mph, and upslope winds predominate from the south and west. An 

average wind speed is not adequate to describe conditions in the area. Low wind conditions have been 

experienced and often contribute to air pollution problems. High velocity winds often destroy trees, crops, 

and structures, and winds in excess of 90 mph have been recorded. 

 



 

 

 

CITY AND COUNTY OF DENVER HAZARD MITIGATION PLAN – COMMUNITY PROFILE  Page 2-4 

2.2 Property:  
Neighborhoods: The City and County of Denver has 78 official neighborhoods. Generally, the 

neighborhoods closest to the City center are denser and have more brick buildings built around the turn 

of the twentieth century. Many of the neighborhoods away from the City center have buildings built with 

more modern materials and style. The neighborhoods farthest away from the City center are generally 

more recent developments with suburban characteristics or new urban developments that attempt to 

recreate the feel of older neighborhoods. The City center is comprised of a mix of old and new multiple 

story buildings or skyscrapers. 

Registered Neighborhood Organizations: Different areas of the City have different circumstances, goals, 

and issues that affect the conditions of the different areas. In recognition of that the City has a set of 

regulations allowing for organizational subdivisions called Registered Neighborhood Organizations 

(RNOs). Governed by a set of rules and requirements in Denver Revised Municipal Code, Chapter 12, 

Article III, “RNOs receive notification of proposed zoning amendments, landmark designation applications, 

planning board and board of adjustment hearings, liquor and cabaret licenses and other activities 

occurring in the neighborhood as stipulated.” While not identical to homeowners’ associations (HOAs), 

which are mandatory for some areas and require dues payments, HOAs can serve as RNOs provided they 

meet membership guidelines as spelled out in Denver Municipal Code. Merchants’ associations are 

similarly distinct as RNOs and must be open to all residents within the proposed boundaries, though 

organizations which are primarily commercial in nature can still register as RNOs provided they meet the 

requirements. Additionally, RNOs need not strictly follow official neighborhood boundaries as subsets of 



 

 

 

CITY AND COUNTY OF DENVER HAZARD MITIGATION PLAN – COMMUNITY PROFILE  Page 2-5 

neighborhoods or adjoining neighborhoods are equally entitled to register. As of July 2014 there are 207 

RNOs listed with Denver’s Community Planning and Development Department. 

Cultural Facilities: There are three major professional sports venues in Denver: Coors Field (~50K 

capacity), the Pepsi Center (~19K capacity) and Sports Authority Field at Mile High Stadium (~76K 

capacity). The Colorado Convention Center has a 584,000 square foot exhibit hall, two large ballrooms, 

100,000 square feet of breakout/meeting space, and the 5,000-capacity Bellco Theater. The Denver 

Performing Arts Complex is the second largest performing arts center in the world after New York City’s 

Lincoln Center, covering 12 acres and ten venues with a combined seating capacity over 10,000. 

Denver has seven professional sports teams playing at its various venues throughout the year: Major 

League Baseball’s Colorado Rockies; the National Football League’s Denver Broncos; the National 

Basketball Association’s Denver Nuggets; the National Hockey League’s Colorado Avalanche; Major 

League Soccer’s Colorado Rapids; the National Lacrosse League’s Colorado Mammoth, and Major League 

Lacrosse’s Denver Outlaws.  

Parks and Recreation Facilities: Denver provides over 200 city and mountain parks, encompassing 14,000 

acres of mountain parks, 1,800 acres of natural areas, 350 acres of medians and parkways, and over 80 

miles of paved urban trails. There are also 300 athletic fields, 90 basketball courts, 150 tennis courts, 145 

playgrounds, 29 Recreation Centers, 16 outdoor and 12 indoor swimming pools, and six off-leash dog 

parks. 

2.3 Infrastructure: 
Utilities: Denver Water is Colorado's oldest and largest water utility, and is a public agency funded by 

water rates and new tap fees (not taxes). Denver Water serves 1.3 million people in the City and many 

surrounding suburbs. Xcel Energy (which operates in 8 states) is Denver’s electricity and natural gas 

provider. Comcast, CenturyLink, Sprint, Verizon, AT&T, and Cricket all offer phone and Internet service in 

Denver. Denver’s Wastewater Management Division plans, designs, constructs, operates and maintains 

more than 1,500 miles of sanitary sewers and 750 miles of storm drainage facilities.  

City Streets: The streets of Denver are aligned in a grid system. The downtown streets of Denver are 

oriented diagonal to the cardinal directions, running northeast-southwest and northwest-southeast; the 

NW-SE streets are numbered, while the NE-SW streets are named. The rest of the City is generally a grid 

aligned to the cardinal directions running north-south and east-west, though some main thoroughfares 

run diagonal to the grid.  

Freeways and Highways: Denver is situated almost directly on the intersection of Interstate 25 and 

Interstate 70, both major interstates that run, respectively, north-south from New Mexico to Wyoming 

and east-west from Utah to Maryland. Interstate 225 was built to link the neighboring City of Aurora with 

I-25. The City supports two other interstates that serve the purpose of linking neighboring cities: Interstate 

270 that runs concurrently with US Highway 36; and Interstate 76 that begins from I-70 in the northwest 

corner of the City and runs northeast to Nebraska where it ends at I-80. Additionally, US 36 connects 

Denver with the City of Boulder and Rocky Mountain National Park, and US 6 connects the west-central 
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suburbs of Golden and Lakewood to Denver and I-25. Denver also has a beltway that runs nearly all the 

way around the City known as the “470”. SH 470, or C-470, is a freeway that allows the Southwest Metro 

area to traverse around the southwestern part of the metro area. E-470 and Northwest Parkway connect 

and are both toll ways that commuters use to traverse around the metro area from the southeast metro 

area east towards the northwest metro area.  

Mass Transit: Mass transit in Denver is managed by the Regional Transportation District (RTD). RTD 

operates almost 1,000 buses that serve almost 10,000 stops in eight counties around the Denver and 

Boulder metropolitan areas. RTD also operates six light rail lines with a total of 47 miles of track serving 

46 stations. A new light rail line from Denver to Golden opened in April 2012, and the FasTracks expansion 

plan includes a number of new light- and commuter-rail lines coming to completion between 2016 and 

2018, including a brand-new 22.8 mile East Rail Line connecting the center City (Union Station) with 

Denver International Airport. Denver also maintains an Amtrak rail system that allows passengers to travel 

east-west between California and Chicago and south to Albuquerque. 

Airports: Denver International Airport (DIA) is the primary airport for the Denver area. It is located 18.6 

miles east-northeast of the Colorado State Capitol. With six runways, DIA is the fifteenth busiest airport 

in the world and the fifth busiest in the United States in terms of total passenger traffic. It covers more 

than 53 square miles, making it the largest airport by land area in the United States. At DIA, 16 commercial 

carriers provide nonstop service to more than 180 domestic and international locations. There are three 

other general aviation airports that serve Denver: Rocky Mountain Metropolitan Airport, Centennial 

Airport, and Front Range Airport.  

Freight rail: The Union Pacific and Burlington Northern Santa Fe (BNSF) are the primary freight operators 

in Denver. 

Bicycle Sharing: Denver B-cycle, a bike sharing program, has approximately 510 special bikes at 51 bike 

stations (B-stations) in the downtown, Cherry Creek and University of Denver neighborhoods. Denver B-

cycle members are able to pick up one of the bikes at any B-station and drop it off at any B-station around 

the City. B-cycle operates year-round, with reduced hours from December through March. 

2.4 Demographics: 
According to the 2010 US Census, with 600,158 residents, Denver was the most populous city and second 

most populous county in Colorado (surpassed only by El Paso County). However, as of July 1, 2015, the 

Census Bureau estimated the population at 682,545, making it the most populous city and county in 

Colorado, and the 19th most populous city in the country.  The 2015 estimate is a 13.7% increase since 

2010, the second largest percentage of growth among the 80 most populous cities in the country during 

that time.  During workdays the commuter-adjusted population of the combined city and county is 

estimated to grow by 27%, and Visit Denver estimates that anywhere between 22,000-55,000 tourists visit 

Denver every day.  Based on these data, the current population of Denver (including commuters and 

visitors) can reach close to 880,000 at its busiest. 

Below are some quick statistics about Denver’s population: 
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 39.3% of the City’s households are composed of a person living alone; 

 Ratio of male to female is almost exactly 50/50; 

 Denver is a relatively young town with a median age of 34 years (compared to the nationwide 

average of 37.4 years) – only 10.6% of Denver’s population is 65 or older (compared to 13.7% of 

the population nationwide); 

 Colorado has one of the nation's most educated workforces, ranking second among the 50 states 

(behind Massachusetts) for percentage of residents with a bachelor's degree or higher. In Denver, 

43.7% of residents have a bachelor's degree or higher (compared to the nationwide average of 

29.3%). 

Below is a breakdown of race in Denver from the 2014 American Community Survey (either one race alone 

or in combination with others). 

 

 

 

  

  

Race Percent 

White 74.7% 

Hispanic or Latino (of any race) 31.2% 

Mexican Americans 26.3% 

Black or African American 9.8% 

Asian 3.5% 

American Indian and Alaska Native 1.1% 

Native Hawaiian/Other Pacific Islander 0.1% 
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2.5 Economy: 
Denver isn’t just the “Mile High City”, with a thriving economy it’s also one of the fastest growing cities in 

the country. Business Insider ranked Colorado as the second fastest growing economy in July 2015 and 

Denver’s economy grew at 6.5% which is close to triple the average rate for other cities in the United 

States.  According to Forbes, Colorado is fifth overall in its list of top states to do business every year since 

2011, crediting “an educated labor supply and a migrating population that is attracted to its robust 

economy and outdoor recreational opportunities.”  

 

Forbes also ranked Denver first overall for cities that are the best places for business and careers in 2015, 

beating not only major cities like New York, Los Angeles, and Chicago, but also technology hubs like 

Seattle, Charlotte, and San Francisco.  The downtown area of Denver serves as a center of the increasing 

growth, more than $1 billion in both private and public sector projects have been launched in the past 

two years. Denver is home to nearly 650,000 people but with those who commute to work and tourism 

during the week that number swells to more than 880,000.  

Colorado is one of the strongest states in terms of entrepreneurship, ranked as the fifth most 

entrepreneurial state in 2013 and Denver was named the second best city to launch a startup business 

according to Forbes.  Also, with the state ranking fourth in terms of Small Business Innovation Research 

awards granted and third in terms of award totals (adjusted for population size), as well as ranking fifth in 

terms of the number of venture capital investments per $1,000 of state GDP.   The U.S. Department of 

Commerce considers Colorado to be the fifth most innovative economy in the country.   

  

110,683 114,793 118,217 123,716
134,786

141,184
147,169

154,820 150,035 155,391 160,492
167,964

175,635
187,111

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Source: U.S. Bureau of  Economic Analysis

METRO DENVER GDP (IN MILLIONS OF CURRENT 
U.S. DOLARS)

Metro Denver GDP (in millions of current U.S. dolars)
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Below are Denver’s major industries by employment: 

 



 

 

 

CITY AND COUNTY OF DENVER HAZARD MITIGATION PLAN – COMMUNITY PROFILE  Page 2-10 

 

Aerospace - Colorado ranks second in the nation for aerospace employment in the private sector and the 

Denver metro area is first in employment concentration with 19,560 people when compared amongst the 

50 largest metropolitan areas. Some of the major aerospace companies in the major area include Ball 

Aerospace & Technologies Corp., The Boeing Company, Harris Corporation, Lockheed Martin, Northrop 

Grumman, Raytheon, Sierra Nevada Corporation, and United Launch Alliance.   

Aviation - Denver International Airport is the 5th busiest airport in the country and the 15th busiest in 

terms of passenger traffic worldwide. Traveling from Denver allows the unique advantage of being a two-

hour flight to two thirds of the country. There are 570 aviation companies in metro Denver and 16,350 

employees.  

Bioscience - Metro Denver is 11th in medical devices employment and 25th for pharmaceuticals and 

biotechnology employment in 2014 among the top 50 metro areas. There are numerous public and private 

bioscience research and innovation assets in the Metro Denver area, including the Fitzsimons Life Science 

District and Anschutz Medical Campus. When the redevelopment of the two facilities is complete, it will 

be a world-class scientific community offering cutting edge space, services and support to more than 

43,000 bioscience professionals.  

Broadcasting & Telecommunications - Metro Denver’s unique geographic location in the Mountain Time 

Zone makes it the largest region in the U.S. to offer one-bounce satellite uplinks, allowing real-time 

connections to six of seven continents in one business day. Around 2.3% of total employment is in 

broadcasting and telecommunications and Denver ranks 5th in the nation for employment concentration 

among the top 50 metro areas.  
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Education - Colorado has the second highest educated workforce in the country, with 90.4% of the adult 

population being high school graduates and 43.7% being college graduates. There are more than 143,000 

students enrolled in the six two-year community colleges and eleven four-year university located in the 

Metro Denver area. Based on an algorithm of 12 metrics ranging from math and reading scores to 

pupil/teacher ratio, Colorado is the sixth best in the nation in quality of education and future earning 

potential.  

Energy - Colorado is an established leader in the energy sector with abundant fossil fuels (coal, oil, and 

natural gas) and the renewable resources (solar, wind, and biofuels) sector is growing as the sixth in the 

country for employment concentration. Colorado is home to nine of the nation’s 100 largest natural gas 

fields and two of the 100 largest oil fields. In the renewable energy fields Colorado is ranked 4th in clean 

technology leadership in 2014, 7th in solar energy capacity installed in 2013 and 10th in the total installed 

wind power capacity in 2013.  

Financial Services - Downtown Denver has been referred to as the “Wall Street of the West” because of 

its substantial services in banking, finance, investment and insurance. There were more than 226,800 

employees in the financial services in 2014; 50% in the financial services industry, 27% in insurance, and 

the final 23% work in banking. Denver is home to one of six U.S. Mints and a branch of the Federal Reserve 

Bank, while Colorado headquarters nine of the 2015 Fortune 500 companies.   

Healthcare & Wellness - This one of the fastest growing industries in both the country and Denver; metro 

Denver has seen a 4.9% increase in healthcare wellness growth.  Metro Denver was ranked as the fourth 

fittest city and Colorado is ranked second in participation in physical activities.  Similar to the bioscience 

the center of this growth is Fitzsimons Life Science District and Anschutz Medical Campus, with a 578- acre 

site it’s the largest medical redevelopment in the country.  

Information Technology - In 2014 there was a 3.2% growth in information technology employment 

leading to 46,470 employees for 4,530 companies in the Metro Denver area.  For the eighth consecutive 

year Colorado has ranked third in the nation for high-tech works per capita according to TechAmerica’s 

Cyberstates 2015 report.    

Leisure & Hospitality - Colorado is a top destination for tourism, attracting people through its unmatched 

outdoor experiences, rich cultural events and business events.  In 2014 there were 71.3 million visitors 

spending $18.6 billion on hotels, restaurants, bars, casinos, museums, performing art companies, 

professional sport teams and outdoor recreation.  Visit Denver and the Denver Economic Development 

Corporation along with other groups collaborate to encourage Denver tourism through conventions, 

business events and leisure travel.  

Research Labs - Colorado’s 30 federal laboratories make it one the highest per-capita concentrations of 

federal research facilities in the nation, including the National Renewable Energy Laboratory (NREL) and 

the National Oceanic Atmospheric Administration (NOAA).  There are nearly 8,000 scientist and engineers 

employed, generating more than $2.3 billion annually. Both public and private research laboratories are 
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important pieces of the local economy because they allow a variety of companies to branch out from 

these facilities.   

Sports - Denver has constructed four new sports venues in the past 18 years: Coors Field, Sports Authority 

Field at Mile High, Dick’s Sporting Goods Field, and the Pepsi Center. Every year there are more than six 

million fans who cheer on the Denver Broncos, Colorado Rockies, Denver Nuggets, Colorado Rapids, 

Colorado Avalanche, Colorado Mammoth and Denver Outlaws.  
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3.0 Planning Process 

Requirements §201.6(b) and §201.6(c)(1) of the 2000 Disaster Mitigation Act (DMA): An open public 

involvement process is essential to the development of an effective plan. In order to develop a more 

comprehensive approach to reducing the effects of natural disasters, the planning process shall 

include: 

1) An opportunity for the public to comment on the plan during the drafting stage and prior to plan 

approval; 

2) An opportunity for neighboring communities, local and regional agencies involved in hazard 

mitigation activities, and agencies that have the authority to regulate development, as well as 

businesses, academia, and other private and nonprofit interests to be involved in the planning 

process; and  

3) Review and incorporation, if appropriate, of existing plans, studies, reports, and technical 

information.  

The plan shall document the planning process used to develop the plan, including how it was 

prepared, who was involved in the process, and how the public was involved. 

3.1 Background on Mitigation Planning in Denver 
The City and County of Denver has been involved in DMA compliant hazard mitigation planning since 2003.  

The Denver Regional Council of Governments was one of the first governmental entities in FEMA Region 

VIII to pursue a regional Mitigation Plan in 2003, which included the City and several other regional 

Counties. Denver also was a participant in the 2009-2010 update of the Denver Regional Council of 

Governments (DRCOG) Natural Hazard Mitigation Plan.  This would be the last time the regional plan 

would be updated moving forward as many metro area counties had already chosen to separate out from 

the DRCOG Region plan in order to develop a more specific risk assessment, goals, objectives, and action 

items. Thus Denver began planning in 2011 for a more specific citywide plan. During 2011-2016 the plan 

underwent a comprehensive five year update as required by the DMA. 

The planning process and development of this plan update was completed in two phases.  Phase I was 

formally initiated in January of 2013 under the coordination of the Denver Office of Emergency 

Management (OEM).  The City received planning assistance from FEMA Region VIII Mitigation and GIS 

staff through a cooperative agreement.  FEMA provided guidance with the planning process and the 

Hazard Identification and Risk Assessment, and HAZUS modeling for flood vulnerability.   The September 

2013 floods on the Colorado Front Range shifted the planning momentum towards a focus on flood 

recovery and mitigation project identification and implementation. The City applied for five projects while 

the opportunity for $64M in mitigation funding statewide presented itself, and was successful in obtaining 

Hazard Mitigation Grant Program (HMGP) grants for two of them; a large-scale drainage 

improvement/flood reduction project, and a critical facility generator project. The City also obtained an 

HMGP planning grant to enable a consultant to be hired to finalize the process and updated plan. Amec 

Foster Wheeler Environment and Infrastructure (Hazard Mitigation and Emergency Management 

program, Boulder, Colorado) contracted with the City to provide professional planning services during 

Phase II of the plan update which began in January 2016.   
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3.2 What's New in the Plan Update 
Requirements §201.6(d)(3): A local jurisdiction must review and revise its plan to reflect changes in 

development, progress in local mitigation efforts, and changes in priorities,  and resubmit it for 

approval within 5 years in order to continue to be eligible for mitigation project grant funding. 

This HMP update involved a comprehensive review of each section of the 2010 DRCOG Regional plan. This 

plan represents an evolution from a regional document into what is largely a completely revised plan for 

the City that acknowledges the required elements of a plan update per the DMA 2000.  The update 

includes an assessment of the progress of the City in evaluating, monitoring and implementing the 

mitigation strategy outlined in the DRCOG Regional plan.  Only information such as this and data still valid 

from the 2010 plan was carried forward as applicable into this HMP update. 

Also to be noted from the DRCOG Regional HMP Section 5.0 Plan Implementation the following key 

requirements were identified for updating future plans including: prepare to update the plan, examine 

each community and document any changed conditions, development areas or demographics, examine 

the existing plan for completeness and relevancy, and incorporate findings into the revised plan.  Also 

required is continued public involvement.  These requirements and others as detailed throughout this 

plan were addressed during the 2013-2016 plan update process. 

Plan Section Review and Analysis – 2016 Update 

During the 2013-2016 plan update, the sections of the previously approved DRCOG were reviewed to 

determine which sections of the plan needed new information.  This included analyzing each section using 

FEMA’s local plan update guidance (2013) to ensure that the plan met the latest requirements.  Denver 

OEM and Amec Foster Wheeler determined that nearly every section of the plan would need revision to 

align the plan with the latest FEMA planning guidance and requirements. A summary of the changes in 

this plan update is highlighted in the table below. 
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Table 3.1: Hazard Mitigation Plan Update Highlights 

Plan Section Summary of  Plan Review, Analysis, and Updates 

1. Introduction 

 Updated language to describe purpose and requirements of the Denver Multi-Hazard Mitigation Plan 

update process.   

 

2. Community 

Profile 
 Updated with census and other data and current economy description. 

3. Planning 

Process 

 Described and document the planning process for the update, including coordination among agencies. 

 Described how 2010 plan was integrated with/into other planning efforts. 

 Removes 2010 DRCOG planning process info. 

 Describes any changes in participation in detail. 

 Described 2013-16 public participation process. 

 Alignment with CRS 10-step planning process. 

4. Risk Assessment  

 Revisited former hazards list for possible modifications. 

 Reviewed hazards from the 2013 Colorado State Hazard Mitigation Plan (CSHMP) for consistency. 

 Updated hazard event information to include recent data. 

 Updated past occurrences for each hazard to include recent data. 

 Added social vulnerability analysis. 

 Developed definition of critical facilities and developed comprehensive inventory. 

 Updated growth and development trends to include recent Census and local data sources. 

 Updated historic and cultural resources using local/state/national sources. 

 Updated property values for vulnerability and exposure analysis, using updated building information 

based on assessor’s data. 

 Updated estimated flood losses using the latest DFIRM and assessor’s data using HAZUS. 

 Updated NFIP data and Repetitive Loss structure data from the previous plan. 

 Incorporated new hazard loss estimates since 2010, as applicable.  

 Used new GIS data to assess wildfire threat to the City. 

 Updated HAZUS-MH Level I earthquake vulnerability analysis data with study conducted by the Colorado 

Geological Survey and added moderate earthquake scenario. 

 Updated information regarding specific vulnerabilities to hazards, including maps and tables of mitigation 

capabilities and updates to reflect current capabilities. 

5. Mitigation 

Strategy 

 Indicated what projects have been implemented that may reduce previously identified vulnerabilities. 

 Updated Chapter 5 based on the results of the updated risk assessment, complete mitigation actions, and 

implementation obstacles and opportunities since the completion of the 2010 plan. 

 Reviewed and updated goals and objectives based on HMSC input. 

 Revised to include more information on the Community Rating System (CRS) categories of mitigation 

measures (structural projects, natural resource protection, emergency services, etc.) and how they are 

reviewed when considering the options for mitigation. 

 Included updated information on how actions are prioritized. 

 Reviewed mitigation actions from the 2010 plan and develop a status report for each; identified if actions 

have been completed, deleted, or deferred/carried forward.  Updated priorities on actions.  

 Identified examples of successful implementation to highlight positive movement on actions identified in 

2010 plan. 

 Identified and detailed new mitigation actions proposed by the HMSC. 

6. Plan Adoption  Plan will be re-adopted as part of the update process. 
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Plan Section Summary of  Plan Review, Analysis, and Updates 

7. Plan 

Maintenance  

 Reviewed and updated procedures for monitoring, evaluating, and updating the plan. 

 Revised to reflect current methods. 

 Updated the system for monitoring progress of mitigation activities by refining criteria for plan 

monitoring and maintenance. 

  

3.3 Local Government Participation 
This plan is built upon the full participation of the City and County of Denver and Denver Water.  The DMA 

planning regulations and guidance requires each local government seeking FEMA approval of its 

mitigation plan must participate in a planning process effort in the following ways: 

 Participate in the process as part of the hazard mitigation planning committee,  

 Identify mitigation projects 

 Engage the governing body for formal adoption of the plan. 

For the update of the Denver Multi-Hazard Mitigation Plan “participation” meant: 

 Attending and participating in the planning committee meetings; 

 Providing available data to support the plan; 

 Reviewing and providing comments on the plan drafts; 

 Collecting and providing other requested data (as available); 

 Managing administrative details; 

 Making decisions on plan process and content; 

 Identifying mitigation actions for the plan; 

 Reviewing and providing comments on plan drafts;  

 Informing the public, local officials, and other interested parties about the planning process, and 

providing opportunity for them to comment on the plan; 

 Coordinating, and participating in the public input process; and 

 Coordinating the formal adoption of the plan by the governing boards. 

The City and Denver Water met all of these participation requirements, as further described in the 

following section. Appendix D provides additional information and documentation of the planning 

process. 

3.4 The 10-Step Planning Process 
The planning process for the plan update was structured around the DMA planning requirements and 

FEMA’s associated guidance.  FEMA’s original planning guidance is structured around a four-phase 

process: 

1) Organize Resources; 

2) Assess Risks; 

3) Develop the Mitigation Plan; and 

4) Implement the Plan and Monitor Progress. 
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Into this four-phase process, a more detailed 10-step planning process was used that also aligns with 

FEMA’s Community Rating System (CRS) and Flood Mitigation Assistance programs. Thus, the modified 

10-step process used for this plan meets the funding eligibility requirements of the Hazard Mitigation 

Assistance grants (including Hazard Mitigation Grant Program - HMGP, Pre-Disaster Mitigation program - 

PDM, Flood Mitigation Assistance - FMA), Community Rating System, and the flood control projects 

authorized by the U.S. Army Corps of Engineers (USACE). Denver participates in the CRS, and thus could 

potentially earn planning credits from the development of this plan. 

In 2013, FEMA released the “Local Mitigation Planning Handbook” that has become the official guide for 

local governments to develop, update and implement local mitigation plans. While the requirements 

under §201.6 have not changed, the Handbook provides guidance to local governments on developing or 

updating hazard mitigation plans to meet the requirements under the Code of Federal Regulations (CFR) 

Title 44 – Emergency Management and Assistance §201.6, Local Mitigation Plans for FEMA approval and 

eligibility to apply for FEMA Hazard Mitigation Assistance grant programs. It also offers practical 

approaches, tools, worksheets and local mitigation planning examples for how communities can engage 

in effective planning to reduce long-term risk from natural hazards and disasters. The Handbook 

complements and liberally references the Local Mitigation Plan Review Guide (October 1, 2011), which is 

the official guidance for Federal and State officials responsible for reviewing local mitigation plans in a fair 

and consistent manner.  

Table 3.2 shows how the modified 10-step process fits into FEMA’s four-phase process, and how these 

elements correspond to the tasks in the FEMA “Mitigation Planning Handbook.” 
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Table 3.2: Denver Hazard Mitigation Planning Process 

FEMA’s 4-Phase DMA Process 
Modified 10-Step 

CRS Process 

FEMA Local Mitigation 

Planning Handbook Tasks 

1) Organize Resources 

 201.6(c)(1) 
1) Organize the 

Planning Effort 

1: Determine the planning 

area and resources 

 201.6(b)(1) 2) Involve the Public 
2: Build the planning team - 

44 CFR 201.6 (C)(1) 

 201.6(b)(2) and (3) 

3) Coordinate with 

Other Departments 

and Agencies 

3: Create an outreach 

strategy - 44 CFR 201.6(b)(1) 

4: Review community 

capabilities - 44 CFR 201.6 

(b)(2)&(3) 

2) Assess Risks 

 201.6(c)(2)(i) 
4) Identify the 

Hazards 
5: Conduct a risk assessment 

- 44 CFR 201.6 (C)(2)(i) 44 

CFR 201.6(C)(2)(ii)&(iii) 
 201.6(c)(2)(ii) 5) Assess the Risks 

3) Develop the Mitigation Plan 

 201.6(c)(3)(i) 6) Set Goals 6: Develop a mitigation 

strategy - 44 CFR 

201.6(c)(3)(i); 44 CFR 

201(c)(3)(ii) and 44 CFR 

201.6(c)(3)(iii) 

 201.6(c)(3)(ii) 
7) Review Possible 

Activities 

 201.6(c)(3)(iii) 
8) Draft an Action 

Plan 

4) Implement the Plan and Monitor Progress 

 201.6(c)(5) 9) Adopt the Plan 7: Review and adopt the plan 

 201.6(c)(4) 

10) Implement, 

Evaluate, and Revise 

the Plan 

8: Keep the plan current 

9: Create a safe and resilient 

community - 44 CFR 

201.6(c)(4) 

 

3.4.1 Phase 1: Organize Resources 

Planning Step 1: Organize the Planning Effort 

The Denver Mayor’s Office of Emergency Management (OEM) worked to establish the framework and 

organization for the development of the plan update beginning in late 2012.  In January of 2013 FEMA 

Region VIII planning staff assisted OEM in getting organized for the plan update. Organizational efforts 

were initiated to formulate a Steering Committee made up of key CCD departments that have a role in 
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hazard mitigation.  Invitations to a kickoff meeting for this plan update were extended to the Steering 

Committee members. The planning process officially began with a kick-off meeting held at the Webb 

building on January 16, 2013.  The kickoff meeting was designed to bring departments together with the 

intent of developing a Steering Committee who will take responsibility for updating the mitigation plan, 

to present information on the scope and purpose of a mitigation plan, what the participation 

requirements of the committee members are, and the proposed project work plan and schedule.  A plan 

for public involvement (Step 2) and coordination with other agencies and departments (Step 3) were 

discussed. The hazard identification process was discussed at this meeting. The list of initial invitees is 

included in Appendix C and a summary of the meeting is in Appendix D.   

Key stakeholders were identified at the kickoff meeting that would form the basis of a Stakeholder 

Working Group.  The Stakeholder Working Group including representatives from the neighboring 

counties, and other regional, state, and local government agencies, and also included  non-profit 

organizations, utility companies, and sports venue owners. An email was sent from Denver OEM to 

describe the upcoming mitigation planning efforts and invite potential members to participate in two 

stakeholder workshops. Stakeholders that participated in the planning process are discussed further 

under Planning Step 3: Coordinate with Other Departments and Agencies. 

This process continued with the FEMA Hazard Mitigation Grant Program planning grant application 

proposed in January of 2014 and submitted in August of 2014.  Award of the grant in April of 2015 allowed 

the planning consultant, Amec Foster Wheeler, to be procured through a competitive bid process.  Amec 

Foster Wheeler worked with Denver OEM during Phase II of the plan update process during January-

September 2016.  

Hazard Mitigation Steering Committee 

The HMSC was re-established as a result of this initial effort, as well as through interest generated during 

outreach conducted during the project.  The HMSC developed the plan with leadership from Denver OEM 

and facilitation by Amec Foster Wheeler.  The following participated on the HMSC and Stakeholder Work 

Group:  

Table 3.3: Hazard Mitigation Steering Committee (HMSC) and Stakeholder Work Group 

Jurisdiction Departments Represented 

City and County of Denver 

Cash Risk & Capital Funding 

Community Planning and Development 

Denver Police Department 

Denver Public Health 

Denver International Airport 

Denver Water 

Development Services 

Health and Hospital Authority 

ED Office of the Director 

Emergency Management and Homeland Security 

Environmental Health 

Environmental Services Division  

Facilities Management 

Fire Department 
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Jurisdiction Departments Represented 

Mayor's Office of Sustainability 

Mayor’s Office of Emergency Management 

Parks & Recreation - Forestry 

Parks & Recreation -  Mountain Parks 

Parks & Recreation -  Parks and Planning  

Public Works - Right-of-Way Services 

Public Works - Transportation 

Public Works – Waste Management Division 

Risk Management 

Technology Services GSA 

Denver Water 
Emergency Management 

Treasury Op Sup 

Stakeholders  

Arapahoe County 

Adams County 

Broncos 

Colorado Rockies 

Denver District Attorney's Office 

Denver Health & Hospitals 

Denver Health & Hospitals 

Denver International Airport 

Douglas County 

FEMA Region VIII 

FEMA Region VIII 

Jefferson County 

Mercy Housing 

National Weather Service 

Pepsi Center 

Pepsi Center 

Red Cross 

State of Colorado 

State of Colorado 

State of Colorado 

University of Colorado - Denver 

University of Colorado - Denver 

Urban Drainage and Flood Control District 

XCEL Energy 

Emergency Management 

Emergency Management 

Security Manager 

 

 

Operations Chief 

Planner 

Director of Ops Support 

Emergency Management 

Risk Analyst 

Risk Manager 

OEM Director 

Director, Legal, Risk Management 

Meteorologist 

Risk Analyst 

Risk Manager 

 

Geologist 

Mitigation Team Supervisor 

Director Natural Resources 

Associate Professor 

Professor 

Flood Warning Program Manager 

Senior Manager 

 

The makeup of representatives from various CCD departments on the HMSC was to ensure there was 

expertise with the six mitigation categories as defined by the CRS. Table 3.4 indicates the department and 

area of mitigation expertise.    
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Table 3.4: Coverage of the Six Mitigation Categories  

 Prevention 
Property 

Protection 

Public 
Education 

and 
Awareness 

Natural 
Resource 

Protection 

Critical Facilities 
Protection 

Structural 
Projects 

Community 

Planning and 

Development 

X X X  X  

Emergency 

Management 
X X X  X  

Parks and 

Recreation -  
X X X X   

Public Works  X X X X X X 

Facilities 

Management 
X X X  X X 

Technology 

Services 
X  X    

Environmental 

Health 
  X    

 

In addition to Table 3.3, a list of participating HMSC representatives is included in Appendix C by name 

and title.  Each department also utilized the support of many other staff in order to collect and provide 

requested data and to conduct timely reviews of the draft documents. This accomplishes tasks one (1) 

and two (2) in the FEMA Local Mitigation Planning Handbook. 

The participation of the Steering Committee is documented by their attendance in the planning meetings 

held and in meeting summaries recorded.  Five specific planning meetings were held during the phase 1 

plan update between January 2013 and January 2014. The meeting schedule and topics are listed in Table 

3.5. The Kickoff Meeting (and all subsequent meetings) were held at the Webb Building. Sign-in sheets 

and agendas for each of the meetings can be viewed in Appendix D. Two stakeholder workshops were 

held in addition to the steering committee meetings. The planning process was interrupted by the flooding 

of September 2013, which turned the attention of the steering committee to flood response, recovery 

and a focus on implementation of mitigation actions associated with opportunities and funding from the 

federally declared disaster.  A final Steering Committee meeting was held June 3rd, 2016 during phase 2 

of the plan update.  This meeting was facilitated by Amec Foster Wheeler and focused on the highlights 

of the updated HIRA and was structured to obtain input needed to finalize the mitigation strategy and 

plan. 
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Table 3.5: Schedule of Hazard Mitigation Planning Meetings 

Meeting Type Meeting Topic 
Meeting 
Date(s) 

Steering 

Committee 

Meeting #1 - 

kickoff 

1) Introductions  

2) Purpose and background on mitigation plan 

3) Plan Scope of Work 

4) Introduction to Hazard Identification 

January 16, 

2013 

Steering 

Committee 

Meeting #2 

1) Mitigation plan overview and timeline 

2) FEMA GIS update 

3) Goals Development 

4) Capability Assessment 

5) Stakeholder workshop planning 

March 13, 

2013 

Stakeholder and 

Public 

Workshop #1 

Hazard and Risk 

Assessment  

1) Mitigation plan overview and timeline 

2) Hazards presentation and impacts work session 

3) Plan goals and next steps 

March 27, 

2013 

Steering 

Committee 

Meeting #3 

1) Mitigation plan overview and timeline update 

2) Community Outreach planning 

3) Risk Assessment Update 

4) Development of problem statements 

5) Next steps 

May 22, 

2013 

Stakeholder and 

Public  

Workshop #2 

Mitigation 

Actions and 

Strategies 

1) Mitigation plan overview and timeline update and 

revised goals 

2) Problem statements and hazard summaries 

3) Identifying mitigation actions 

4) Action prioritization 

June 17, 

2013 

Steering 

Committee 

Meeting #4 

1) Mitigation plan update 

2) FEMA grant applications 

3) Mitigation action workshop summary 

4) Mitigation action evaluation discussion  

November 

20, 2013 

Steering 

Committee 

Meeting #5 

Overview of Hazard Mitigation Grant Program and funding 

availability from Sept 2013 flood disaster 

January 14, 

2014 

Steering 

Committee 

Meeting #6 

1) Review of planning process 

2) Risk Assessment Update 

3) Mitigation action development 

June 3, 

2016 
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Planning Step 2: Involve the Public 

Involving the public assures support from the community at large and is a required part of the DMA 2000 

planning process. A strategy for public participation was developed in 2013 to outline the ways the public 

could be involved in the plan update process. The public participation strategy relied upon several input 

tools for different circumstances to gather public input.  The strategies to involve the public included: 

 Advertising the Denver Public Hazard Workshops on March 27 and June 17, 2013 on the OEM 

web page and the Denver Post YourHub web page and inviting the public to attend 

 Hosting public meetings including Denver Hazard Information Presentations in partnership with 

the Red Cross to discuss the plan, hazards and risks, and personal preparedness: 

o 6-19-13 Barnum Recreation Center 

o 6-27-13 Central Park Recreation Center 

o 7-10-13 Harvard Gulch Recreation Center 

o 7-11-13  Swansea Recreation Center 

 Development of an online public survey 

 Overview presentations on the plan update delivered at various forums and committee 

meetings including: 

o Local Emergency Planning Committee Meeting 7-16-13 

o HM HSES Committee on 5-7-13 

o HRCP Advisory Board on 8-23-13 

o Risk Management 

 Outreach to Registered Neighborhood Organizations (RNOs) 

The documentation of these events is included in Appendix D.  While some of the public meetings had 

few or no attendees the results of the public survey had 370 respondents.  A copy of the survey results 

can also be found in Appendix D. 

The public was also given an opportunity to provide input on this draft of the complete plan prior to its 

submittal to the State and FEMA. The City provided the plan draft for review and comment on the Office 

of Emergency Management website at www.denvergov.org/hazardmitigation.  The plan was available at 

this site from August 19 to September 2, 2016.  Denver OEM announced the availability of the draft plan 

and the public comment period through a press release, social media, the Denver Employee Bulletin, links 

on the City’s webpage, and links on YourHub Denver. A copy of the media release and website language 

is provided in Appendix D.  There were three comments received during the public review period that did 

not result in changes to the document.  

The public meetings and public review draft were advertised with the following methods: 

 Links on YourHub Denver 

 Denver Employee Bulletins 

 Email blasts 

 Social media 

 Flyers presented at public meetings including the Denver LEPC 

http://www.denvergov.org/hazardmitigation
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This accomplished task three (3) in the FEMA Local Mitigation Planning Handbook.  

Planning Step 3: Coordinate with Other Departments and Agencies 

Early in the planning process, state, federal, and local agencies and organizations were invited to 

participate as stakeholders in the process. Stakeholders could participate in various ways, either by 

contributing input at stakeholder workshops, being aware of planning activities through an email group, 

providing information to support the effort, or reviewing and commenting on the draft plan. Based on 

their involvement in other hazard mitigation planning efforts, status in the CCD, and interest as a 

neighboring jurisdiction, representatives from the following agencies were invited to participate as 

stakeholders in the process: 

 CCD Departments 

o Denver Public School District* 

o Denver District Attorney’s Office 

o Denver International Airport* 

o Department of Safety 911 

 Special Districts 

o Denver Public School District* 

o Urban Drainage and Flood Control District* 

 Neighboring county emergency management  

o Adams County 

o Arapahoe County 

o Douglas County 

o Jefferson County 

 Denver Health and Hospitals* 

 Business and Industry including major private sector employers 

o Denver Broncos/Sports Authority Field* 

o Colorado Rockies 

o Pepsi Center* 

o Xcel Energy* 

 Non profits 

o Red Cross* 

o Mercy Housing* 

 State Agencies 

o Colorado Division of Homeland Security and Emergency Management* 

o Colorado Geological Survey* 

o Colorado Water Conservation Board 

o Colorado Department of Natural Resources* 

 Federal Agencies 

o FEMA Region VIII* 

o National Weather Service* 

 Universities 

o University of Colorado – Denver* 
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* Participated in HMSC meetings or Stakeholder Workshops 

The previously listed stakeholders were invited to participate in two stakeholder workshops (see Table 

5.2).  The workshops were designed to get engaged stakeholders in the discussion of hazard impacts and 

initial development of new mitigation action strategies for the plan. 

Invitations to the workshops were solicited through emails from the OEM Deputy Director on 2-14-13. A 

complete list of agencies and persons invited to the workshops, can be referenced in Appendix C. 

Coordination with key agencies, organizations, and advisory groups throughout the planning process 

allowed the HMSC and Stakeholder Working Group to review common problems, development policies, 

and mitigation strategies as well as identifying any conflicts or inconsistencies with regional mitigation 

policies, plans, programs and regulations.  Phone calls and emails were used during plan development to 

directly coordinate with key individuals representing other regional programs. 

As part of the public review and comment period for the draft plan, key agencies were again specifically 

solicited to provide any final input to the draft plan document.  This input was solicited both through 

membership on the HMSC and by direct emails to key groups and associations to review and comment 

on the plan.   

The HMSC also used technical data, reports, and studies from the following agencies and groups, just to 

name a few: 

 Colorado Water Conservation Board 

 Colorado Geological Survey 

 FEMA 

 Urban Drainage and Flood Control District  

Specific references relied on in the development of this plan are also sourced throughout the document 

as appropriate.  

This process accomplished task four (Review Community Capabilities) in the FEMA Local Mitigation 

Planning Handbook. 

Other Community Planning Efforts and Hazard Mitigation Activities 

The coordination and synchronization with other community planning mechanisms and efforts are vital 

to the success of this plan.  To have a thorough evaluation of hazard mitigation practices already in place, 

appropriate planning procedures should also involve identifying and reviewing existing plans, policies, 

regulations, codes, tools, and other actions designed to reduce a community’s risk and vulnerability from 

natural hazards.  Denver uses a variety of mechanisms to guide growth and development.  Integrating 

existing planning efforts, mitigation policies, and action strategies into this plan establishes a credible, 

comprehensive document that weaves the common threads of a community’s values together.  The 

development of this plan involved a review of Denver’s existing plans, studies, reports, and initiatives that 

relate to or contribute to hazard mitigation or loss reduction.   
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The following is a list of the documents reviewed and/or linked during the update of this plan. 

Table 3.6: Incorporated Planning Mechanisms 

Plan How Incorporated 

Blueprint Denver Informed Community Profile, growth and 

development trends, Capability Assessment and 

Vulnerability Assessment  

Denver Climate Adaptation Plan Informed Extreme Heat Vulnerability Assessment; 

Formally linked with mitigation strategy 

Denver Energy Assurance Plan Informed Capability Assessment; Formally linked 

with mitigation strategy 

Denver Drought Response Plan Informed Capability Assessment 

City Floodplain Ordinance Informed into Capability Assessment 

Denver Urban Waterways Restoration Study Informed Vulnerability Assessment; Formally linked 

with mitigation strategy 

Storm Drainage Master Plan Informed Risk and Vulnerability Assessment, 

capability assessment; Formally linked with 

mitigation strategy 

Sanitary Sewer Master Plan Formally linked with mitigation strategy 

River Vision Implementation Plan Formally linked with mitigation strategy 

Rules and Regulations for Regulatory Floodplains in 

Colorado - Colorado Water Conservation Board 2010 

Incorporated into Risk and Vulnerability Assessment 

and Mitigation Strategy and formed basis for 

definition of critical facilities 

Denver Regional Council of Governments Hazard 

Mitigation Plan 2010 

Informed data sources and information gathering  

The State of Colorado Natural Hazards Mitigation Plan 

2013 

Informed data sources, hazard identification and 

information gathering 

Colorado Drought Mitigation & Response Plan 2009 and 

2013 

Informed data sources and information gathering 

 

Other documents were reviewed and considered, as appropriate, during the collection of data to support 

Planning Steps 4 and 5, which include the hazard identification, vulnerability assessment, and capability 

assessment. 

2010 Mitigation Plan Inclusion in Other Planning Mechanisms 

FEMA strongly encourages the incorporation of mitigation planning into other planning mechanisms. The 

HMSC noted that the 2010 DRCOG HMP as being too general in nature to integrate into other planning 

mechanisms in the City.  However there were several upcoming opportunities to integrate or cross 

reference the updated plan in other upcoming planning efforts.  Many of these are already noted in 

Chapter 5, Mitigation Strategy, and in Chapter 7, Plan Implementation and Maintenance.  
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3.4.2 Phase 2: Assess Risks 

Planning Step 4 Identify the Hazards  

Amec Foster Wheeler led the HMSC in an effort to identify and document all the hazards that have, or 

could, impact the planning area, including documenting recent drought, flood, wildfire and winter storm 

events. Data collection worksheets were used in this effort to aid in determining hazards and 

vulnerabilities and where risk varies across the planning area. The profile of each of these hazards was 

then developed and updated in 2015 with information from the HMSC and additional sources. Web 

resources, existing reports and plans, and existing GIS layers were used to compile information about past 

hazard events and determine the location, previous occurrences, probability of future occurrences, and 

magnitude/severity of each hazard.  Geographic information systems (GIS) were used to display, analyze, 

and quantify hazards and vulnerabilities. A more detailed description of the hazard identification and risk 

assessment process and the results are included in Chapter 4, Risk Assessment. 

Planning Step 5 Assess the Risks  

After updating the profiles of the hazards that could affect Denver, the HMSC collected information to 

describe the likely impacts of future hazard events on the City. This step included two parts: a vulnerability 

assessment and a capability assessment.  

Vulnerability Assessment – The vulnerability assessment includes an updated analysis of assets at risk to 

natural hazards—overall and in identified hazard areas. These assets included total number and value of 

structures; critical facilities and infrastructure; natural, historic, and cultural assets; and economic assets. 

The HMSC also analyzed development trends in hazard areas and performed a consequence analysis. The 

latest DFIRM was used to refine the estimate flood losses during the update, in combination with a HAZUS 

level II analysis.   

Capability Assessment – The HMSC also conducted a capability assessment update to review and 

document the planning area’s current capabilities to mitigate risk and vulnerability from natural hazards. 

By collecting information about existing government programs, policies, regulations, ordinances, and 

emergency plans, the HMSC can assess those activities and measures already in place that contribute to 

mitigating some of the risks and vulnerabilities identified.  This information for the City is included in 

Section 4.4 and in the Annex A, Denver Water. This addressed FEMA planning step 4: Review community 

capabilities - 44 CFR 201.6 (b)(2)&(3). 

3.4.3 Phase 3: Develop the Mitigation Plan 

Planning Step 6: Set Goals 

Denver OEM facilitated a discussion session with the HMSC to review the 2010 plan’s goals and objectives. 

The HMSC discussed definitions and examples of goals, objectives, and actions and considered the goals 

of the state hazard mitigation plan and other relevant local plans when reviewing and revising the goals 

and objectives.  The resulting updated goals and objectives are presented in Chapter 5, Mitigation 

Strategy. 
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Planning Step 7: Review Possible Activities  

Amec Foster Wheeler facilitated a discussion at an HMSC meeting to review the alternatives for mitigating 

hazards.  This included a brainstorming session with the HMSC to identify a comprehensive range of 

mitigation actions for each identified hazard, and a method of selecting and defending recommended 

mitigation actions using a series of selection criteria.   More specifics on the process and the results of this 

collaborative process are captured in Chapter 5, Mitigation Strategy.   

Planning Step 8: Draft an Action Plan 

Based on input from the HMSC regarding the draft risk assessment and the goals and activities identified 

in Planning Steps 6 and 7, Amec Foster Wheeler produced a complete first draft of the plan. This complete 

draft was delivered electronically for HMSC review and comment. HMSC and agency comments were 

integrated into the second draft, which was advertised and distributed to collect public input and 

comments. Other agencies were invited to comment on this draft as well. Amec Foster Wheeler integrated 

comments and issues from the public, as appropriate, along with additional internal review comments 

and produced a final draft for the Colorado Division of Homeland Security and Emergency Management 

and FEMA Region VIII to review and approve, contingent upon final adoption by the City council.  

3.4.4 Phase 4: Implement the Plan and Monitor Progress 

Planning Step 9: Adopt the Plan  

In order to secure buy-in and officially implement the plan, the plan was re-adopted by the City on the 

date shown on the adoption resolution in Appendix E, Adoption Documentation.  

Planning Step 10: Implement, Evaluate, and Revise the Plan  

The true worth of any mitigation plan is in the effectiveness of its implementation. Up to this point in the 

planning process, all of the HMSC’s efforts have been directed at researching data, coordinating input 

from participating entities, and developing appropriate mitigation actions. Each recommended action 

includes key descriptors, such as a lead manager and possible funding sources, to help initiate 

implementation. An overall implementation strategy is described in Chapter 7, Plan Implementation and 

Maintenance.  

Finally, there are numerous organizations within the planning area whose goals and interests interface 

with hazard mitigation. Coordination with these other planning efforts, as addressed in Planning Step 3, 

is vital to the ongoing success of this plan and mitigation in Denver and is addressed further in Chapter 7.  

A plan update and maintenance schedule and a strategy for continued public involvement are also 

included in Chapter 7. 

Implementation and Maintenance Process: 2010 Plan 

The 2010 Hazard Mitigation Plan included a process for implementation and maintenance which was 

generally followed, with some variation. Implementation of the plan, including the status of mitigation 

actions, is captured in Chapter 5. In general the City has made good progress in the implementation of the 

plan.  Successes of note are detailed in Chapter 5.    An updated implementation and maintenance chapter 

can be referenced in Chapter 7. 
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4.0 Risk Assessment 

Requirement §201.6(c)(2): [The plan shall include] A risk assessment that provides the factual basis for 

activities proposed in the strategy to reduce losses from identified hazards.  Local risk assessments must 

provide sufficient information to enable the jurisdiction to identify and prioritize appropriate mitigation 

actions to reduce losses from identified hazards. 

As defined by the Federal Emergency Management Agency (FEMA), risk is a combination of hazard, vulnerability, 

and exposure.  It is the impact that a hazard would have on people, services, facilities, and structures in a 

community and refers to the likelihood of a hazard event resulting in an adverse condition that causes injury or 

damage. 

The risk assessment process identifies and profiles relevant hazards and assesses the exposure of lives, property, 

and infrastructure to these hazards.  The process allows for a better understanding of the City’s potential risk to 

natural hazards and provides a framework for developing and prioritizing mitigation actions to reduce risk from 

future hazard events. 

This risk assessment builds upon the methodology described in the 2013 FEMA Local Mitigation Planning 

Handbook, which recommends a four-step process for conducting a risk assessment: 

1. Describe Hazards 

2. Identify Community Assets 

3. Analyze Risks 

4. Summarize Vulnerability 

Data collected through this process has been incorporated into the following sections of this chapter:  

Section 4.1: Hazard Identification – identifies the natural hazards that threaten the Planning Area and describes 

why some hazards have been omitted from further consideration.   

Section 4.2: Asset Summary – describes the methodology for determining vulnerability of the planning area to 

the identified hazards.   

Section 4.3: Hazard Analysis and Risk Assessment – discusses the threat to the Planning Area and describes 

previous occurrences of hazard events and the likelihood of future occurrences (2013 FEMA Local Mitigation 

Planning Handbook Risk Assessment Step 1).  It also includes an assessment of the Planning Areas’ exposure to 

natural hazards; considering assets at risk, critical facilities, and future development trends (2013 FEMA Local 

Mitigation Planning Handbook Risk Assessment Steps 2, 3 and 4). 

Section 4.4: Capability Assessment – inventories existing mitigation activities and policies, regulations, and plans 

that pertain to mitigation and can affect net vulnerability (2013 FEMA Local Mitigation Planning Handbook 

Planning Task 4). 

This risk assessment covers the entire geographical extent of the Denver Planning Area (Planning Area), including 

the City and County boundaries and for hazards such as wildland fire includes Denver Mountain Parks properties 

and the watersheds that source Denver’s water supply.   
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4.1 Hazard Identification 

The HMSC conducted a hazard identification process to determine the hazards that threaten the Planning Area.  

This section details the methodology and results of this effort.  Using existing hazards data, plans from 

participating jurisdictions, and input gained through planning and public meetings, the HMSC agreed upon a list 

of hazards that could affect the City.  Hazards data from FEMA, the Colorado Division of Homeland Security and 

Emergency Management (including the State of Colorado Natural Hazards Mitigation Plan), the National Oceanic 

and Atmospheric Administration, the National Climatic Data Center (NCDC), the Spatial Hazard Events and Losses 

Database for the United States (SHELDUS), and many other sources were examined to assess the significance of 

these hazards to the planning area.  The hazards evaluated in this plan include those that have occurred 

historically or have the potential to cause significant human and/or monetary losses in the future. 

The following hazards, listed alphabetically, were identified and investigated for the Denver Multi-Hazard 

Mitigation Plan: 

 Dam Failure 

 Drought 

 Earthquake 

 Expansive Soils and Subsidence 

 Extreme Heat 

 Flooding (River and Urban) 

 Hazardous Materials Incident 

 Severe Thunderstorms (Hail, Lightning, Severe Winds) 

 Severe Winter Storms 

 Tornadoes 

 Wildland Fire 

The State of Colorado’s Natural Hazards Mitigation Plan identifies hazards beyond those listed above, yet after 

review, the Planning Committee for Denver’s Hazard Mitigation Plan has determined that these additional 

hazards are not a significant threat to the City. These additional hazards are as follows: Avalanche, Erosion & 

Deposition, Grasshopper Infestation, and Landslides, Mud & Debris Flow and Rockfalls.  The list of hazards from 

the 2010 DRCOG Regional HMP is the same except for: 

 Avalanche: Not within CCD boundaries 

 Heat Wave: renamed Extreme Heat 

 Landslide: Not within CCD boundaries 

 Land subsidence:  Includes expansive soils 

 Severe storm and wind: Included in Severe Thunderstorms 

Each of the hazards identified were profiled further based on context, location and extent, previous occurrences, 

likelihood of future occurrence, and an analysis of the potential severity, magnitude and impacts of the event 

on the people, economy, infrastructure, natural environment and potential future development in the City. 

As part of this process, an Emergency Management Accreditation Program (EMAP) compliant consequence 

analysis was conducted for each hazard in this plan as a method of summarizing vulnerability.  EMAP standard 

4.3.2 requires a jurisdiction to conduct a consequence analysis for these hazards and consider their impact on 
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the public, first responders, continuity of operations including continued delivery of services, property, facilities, 

infrastructure, the environment, the economic condition of the jurisdiction and the public’s confidence in the 

local government.  The results of this analysis are noted in the consequence summary tables for each hazard. 

4.1.1 Human Caused/Technological Hazards 

As part of the hazard identification process, Denver also identified human-caused and technological hazards that 

could affect the jurisdiction.  These hazards include: 

 Active shooter incidents 

 Chemical, biological, radiological, nuclear and explosive (CBRNE) incidents 

 Civil disturbance 

 Communicable disease 

 Energy disruption 

 Transportation incidents  

 Urban fire 

In general, more limited hazard profiles and consequence tables were developed for these hazards because the 

emphasis of the DMA 2000 is on natural hazards.  The discussion on these hazards can be referenced in Annex 

B.   

4.1.2 Hazard Significance Summary 

The worksheet below was completed by the HMSC to identify, profile, and rate the significance of identified 

hazards. Significance is based on a combination of the hazard’s geographic extent, magnitude/severity, and 

probability.  These hazards are analyzed further in the Hazard Analysis and Risk Assessment section.   

Table 4.1: Hazard Significance Summary 

Hazard 
Geographic 
Extent 

Magnitude/ 
Severity 

Probability of 
Future 
Occurrences 

Overall 
Significance 

Dam Failure Limited Critical Unlikely Medium 

Drought Extensive Critical Likely High 

Earthquake Extensive Critical Unlikely Medium 

Expansive 
Soils/Subsidence 

Negligible Negligible Occasional Low 

Extreme Heat Extensive Limited Highly Likely Medium 

Flooding Limited Limited Occasional High 

HazMat Incident Limited Limited Highly Likely Medium 

Severe 
Thunderstorm 

Extensive Limited Highly Likely High 

Severe Winter Storm Extensive Limited Highly Likely High 

Tornado Limited Critical Occasional Medium 

Wildland Fire Limited Limited Occasional Low 

 
Geographic Extent  

 Negligible: Less than 10 percent of planning area or isolated single-point occurrences. 
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 Limited: 10 to 25 percent of the planning area or limited single-point occurrences. 

 Significant: 25 to 75 percent of planning area or frequent single-point occurrences. 

 Extensive: 75 to 100 percent of planning area or consistent single-point occurrences. 

Potential Magnitude/Severity 
 Negligible: Less than 10 percent of property is severely damaged, facilities and services are unavailable 

for less than 24 hours, injuries and illnesses are treatable with first aid or within the response capability 

of the jurisdiction. 

 Limited: 10 to 25 percent of property is severely damaged, facilities and services are unavailable for 1 to 

7 days, injuries and illnesses require sophisticated medical support that does not strain the response 

capability of the jurisdiction, or results in very few permanent disabilities. 

 Critical: 25 to 50 percent of property is severely damaged, facilities and services are unavailable or 

hindered for more than 2 weeks, injuries and illnesses overwhelm medical support for a brief time, or 

result in many permanent disabilities and a few deaths. 

 Catastrophic: More than 50 percent of property is severely damaged, facilities and services are 

unavailable or hindered for more than 2 weeks, the medical response system is overwhelmed for an 

extended period of time, or many deaths occur. 

Probability of Future Events  
 Unlikely: Less than 1 percent probability of occurrence in the next year or a recurrence interval of greater 

than every 100 years.  

 Occasional: 1 to 10 percent probability of occurrence in the next year or a recurrence interval of 11 to 

100 years.  

 Likely: 10 to 90 percent probability of occurrence in the next year or a recurrence interval of 1 to 10 

years. 

 Highly Likely: 90 to 100 percent probability of occurrence in the next year or a recurrence interval of less 

than 1 year.  

Overall Significance  
 Low: Two or more criteria fall in lower classifications or the event has a minimal impact on the planning 

area. This rating is sometimes used for hazards with a minimal or unknown record of occurrences or for 

hazards with minimal mitigation potential.  

 Medium: The criteria fall mostly in the middle ranges of classifications and the event’s impacts on the 

planning area are noticeable but not devastating. This rating is sometimes used for hazards with a high 

extent rating but very low probability rating.  

 High: The criteria consistently fall in the high classifications and the event is likely/highly likely to occur 

with severe strength over a significant to extensive portion of the planning area.  This rating is also 

sometimes utilized for hazards with a high psychological impact or for hazards that the jurisdiction 

identifies as particularly relevant. 

 

4.1.3 Risk Summary by Hazard 
Dam Failure 

Geographic Extent:     Limited 
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Magnitude/Severity:     Critical 
Probability of Future Occurrence:   Unlikely 
Overall Significance:     Medium 

 Complete failure vs. partial failure 
 38 high and significant hazard dams within and upstream of Denver 
 Neighborhoods (vulnerable populations) and infrastructure (Tier II and RMP facilities) behind 

Globeville levee system 
 Deaths and injuries 
 Long term power failures 
 Vulnerable populations/neighborhoods in inundation areas 
 Extreme impact to transportation routes 
 Release of hazardous materials or sewage 
 Repairs to infrastructure costly 
 Mold and asbestos in homes and businesses 
 Increased potential for disease outbreak 
 Debris management 
 Erosion of stream banks 
 Degradation of parks, golf courses, landscape 

Drought 

Geographic Extent:     Extensive 
Magnitude/Severity:     Critical 
Probability of Future Occurrence:   Likely 
Overall Significance:     High 

 Cyclical hazard – can last anywhere from 2 to 26 years 
 Potential reductions in water supply from reduced snowpack 
 Potential for flash flooding increases 
 Increase in dust storms, decrease in air quality 
 Fire danger 
 Reduced stream flow 
 Water restrictions 
 Food costs increase due to higher costs of production 
 Increase in diseases 
 Impacts to tourism, manufacturing, agriculture 
 Can be affected by drought in other regions of the country 

Earthquake 

Geographic Extent:     Extensive 
Magnitude/Severity:     Critical 
Probability of Future Occurrence:   Unlikely 
Overall Significance:     Medium 

 Fourteen different faults could affect Denver (though none currently active), causing millions to 
billions in damage depending on magnitude and location 

 Five earthquakes over magnitude 5 since 1882; largest was 6.6 in 1882 
 Denver has 1% probability of an earthquake greater than magnitude 5 over the next 100 years  
 Vulnerable populations along I-25 and I-70 corridors will be severely impacted 
 Critical facilities (hospitals, fire and police stations) not built to withstand earthquakes 
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 10 Tier II facilities with Risk Management Plans in “heavy” shake areas 
 Increase in sheltering and evacuation demands 
 Major transportation routes impacted/cut off (bridges, overpasses) 
 Damage to:  

o Buildings (e.g. collapsing or foundation movement) 
o Dams and levees (potentially leading to flooding) 
o Underground water storage tanks and water reservoirs 
o Underground fuel storage tanks 
o Stormwater systems (increasing the impacts of flooding) 
o Sewer systems (increasing the possibility of disease outbreak) 
o Gas/oil pipelines and chemical storage tanks (increasing the potential for a release or fires) 

 Debris management demands (costs, location) 

Expansive Soils/ Subsidence 

Geographic Extent:     Negligible 
Magnitude/Severity:     Negligible 
Probability of Future Occurrence:   Occasional 
Overall Significance:     Low 

 Building collapses, foundation movement 
 Acute cases can cause deaths and injuries 
 Temporary or long term business closures 
 Delivery of services and goods affected 
 Other infrastructure can be damaged (roads, water systems, pipelines) 

Extreme Heat 

Geographic Extent:     Extensive  
Magnitude/Severity:     Limited  
Probability of Future Occurrence:   Highly Likely  
Overall Significance:     Medium  

 Annual occurrence –  trending toward more warmer days 
 Small increases in temperature can have drastic impacts 
 Elderly, very young, homeless, poor, special needs extremely vulnerable 
 Increased ER visits (vulnerable pops, tourists who aren’t used to the heat) 
 Deaths and illnesses/diseases 
 Lower turnout for special events (outdoor sports or festivals) 
 Increased costs to stadiums/event venues (to keep patrons cool) 
 Increased energy demands (air conditioning use) 
 Prolonged power outages 
 Heat decreases lifespan of infrastructure  
 Increased water demands 
 Decrease in wind, therefore decrease in wind-generated power 
 Streets buckling 

Flood 

Geographic Extent:     Limited 
Magnitude/Severity:     Limited 
Probability of Future Occurrences:    Occasional 
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Overall Significance:     High 

 Flood-prone areas:  South Platte River, Globeville, Lakewood Gulch, Weir Gulch, Sanderson Gulch, 
Harvard Gulch, Goldsmith Gulch, Upper Montclair, Lower Montclair, Park Hill, Westerly Creek, 
Sand Creek  

 4 Tier II facilities with Risk Management Plans in the 100 year floodplain, 1 in the SFHA (behind 
levee) 

 In addition to FEMA designated floodplains there are many Significant Flooding Locations (SFLs) 
and Potential Inundation Areas (PIAs - where localized neighborhood flooding where street depths 
exceed 1-foot)  

 Vulnerable populations/neighborhoods include Globeville, Auraria, Sun Valley, Valverde, Barnum, 
Athmar Park, Bear Valley, Fort Logan, Ruby Hill, Overland, Rosedale, University, Hampden, 
Goldsmith, and East Colfax 

 Light rail will shut down if tracks flood (low design standards – built to less than 100 year flood 
levels)  

 Xcel substations along the Platte River/floodplain (power outages) 
 Critical facilities located in Potential Inundation Areas (including National Jewish Hospital and Fire 

Station #15) 
 Residential/commercial utilities and fuel pumping stations susceptible (power outages) 
 Inundation of structures 

o 1,846 buildings in 100-year floodplain 
o 4,906 buildings in 500-year floodplain 

 Reduction in life span of infrastructure 
 Release of hazardous materials or sewage 
 Repairs to infrastructure costly 
 Mold and asbestos in homes and businesses 
 Increased potential for disease outbreak 
 Erosion of stream banks 
 Degradation of parks, golf courses, landscape 

Hazardous Materials Incident 

Geographic Extent:     Limited 
Magnitude/Severity:     Limited 
Probability of Future Occurrence:   Highly Likely 
Overall Significance:     Medium 

 Many different types of materials 
 Both fixed and mobile (air, road, pipeline, rail) 
 Fixed sites concentrated along I-70 corridor 
 Impacts dependent on type of chemical, type of release, area of release, environmental factors 
 Deaths and long-term illnesses 
 Increase in sheltering and/or evacuation demand 
 Transportation routes impacted (roads/rail) 
 Ground, water, air contamination 
 People may not want to return to site of an incident 

 Debris management more sensitive and costly due to types of materials 

Severe Thunderstorms (Hail, Lightning, Wind) 

Geographic Extent:     Extensive 
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Magnitude/Severity:     Limited 
Probability of Future Occurrence:   Highly Likely 
Overall Significance:     High 

Hail 

 High occurrence hazard in Denver; can be billion dollar incidents 
 Damage to buildings, vehicles, communication equipment, solar panels  
 Damage to airplanes, airport 
 Airport delays/cancellations, affecting not only travelers in Denver but across the nation 
 Hail with rain results in flooding due to clogged drainage ways 
 Temporary business closures 
 Repairs costly; high insurance costs (payouts and increased premiums) 
 Impacts to outside events with large crowds 

Lightning 

 Deaths and injuries; anyone or anything exposed 
 Temporary power outages; cascading hazard 
 Short term closures of business, particularly large venues 
 Impacts to outside events with large crowds 
 Increased potential for fires 

Wind 

 Deaths and injuries; anyone or anything exposed 
 Temporary power outages; cascading hazard 
 Short term closures of business, particularly large venues 
 Impacts to outside events with large crowds 
 Debris hazards 
 Winds can exacerbate fires; snow issues 

Tornado 

Geographic Extent:     Limited 
Magnitude/Severity:     Critical 
Probability of Future Occurrence:   Occasional 
Overall Significance:     Medium 

 Can strike anywhere 
 Risk generally increases to the east 
 17 reported tornadoes between 1966 and 2015 
 Most tornadoes EF0 or EF1 – largest recorded, F3 
 Impacts related to path and size of tornado 
 Vulnerable infrastructure 
 Cleanup/debris costs 
 Increased insurance payouts and premiums 

 

Severe Winter Storm 

Geographic Extent:     Extensive 
Magnitude/Severity:     Limited 
Probability of Future Occurrence:   Highly Likely 
Overall Significance:     High 
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 Wind chill; heavy snow; ice 
 Traffic accidents 
 Deaths and injuries 
 Elderly, young, poor, homeless, those dependent on uninterrupted power vulnerable 
 Potential building collapses 
 Prolonged power outages 
 Burden on power supply system & natural gas delivery 
 Difficulty moving goods and services 
 Airport delays/cancellations, affecting not only travelers in Denver but across the nation 
 Snow removal costs 
 Short term business closures 
 Affects employees ability to get to work/lost work time 
 Areas of the City with large, old trees more susceptible to falling trees/branches causing harm 
 Road treatments (sand/salt) can negatively affect the environment 

Wildland Fire 

Geographic Extent:     Limited 
Magnitude/Severity:     Limited 
Probability of Future Occurrence:   Occasional 
Overall Significance:     Low 
 
 Much of Denver urbanized; hazard in mountain parks 
 More fire intensity in the northeast; could affect future development 
 Fires in other areas affect Denver (power generation, transmission lines) 
 Air and water quality issues (contamination) 
 Degradation of parks, landscape 

4.1.4 Long-Term and Emerging Threats 

As the population steadily increases, Denver is becoming vulnerable to new emerging threats. Over the past 

decade, rapid climate change has become a concern that affects overall public health, hydrology, agriculture, 

ecosystems, and the economy. Denver’s 2014 Climate Adaptation Plan aligns with FEMA’s goals to encourage 

communities to prepare for, and mitigate these risks associated with climate change. Another emerging threat 

that poses concern for Denver is Cyber-terrorism. With many systems being tied to interconnected networks, a 

virus or hack could affect multiple communities at once. These emerging threats are identified and explained 

below.    

Climate Change: 

Over the past decade, rapid climate change has become the most defining concern of the 21st century. Global 

emissions of climate-altering greenhouse gases (GHGs) are rising, along with the temperature of the atmosphere 

and oceans. As a result, communities worldwide are experiencing record temperatures, more frequent and 

severe drought, severe flooding, and other extreme weather events. Once thought of only as an environmental 

issue, climate change is now recognized as an issue of tremendous moral, human, economic, and ecological 

concern. 

Leading scientific organizations agree that significant action must be taken to prevent the most catastrophic 

impacts of climate change that will result from the 2 degree Celsius rise in global temperatures.  In Denver, 
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climate projections suggest the City will experience an increase in severe weather events, changes in the timing 

and availability of snow runoff, and degraded air and water quality. These changes will have broad-reaching 

impacts on the availability of water, food, energy demands, infrastructure, and human health. 

Climate Adaptation in Denver 

The objectives of Denver’s 2014 Climate Adaptation Plan are to plan for, prepare for, and mitigate the risks 

associated with the climate change effects on the City.  The plan offers collaborative strategies to adapt to a 

future climate with higher temperatures, more extreme weather events, and changes to annual snowpack and 

outlines the key climate vulnerabilities the City faces, as well as agency actions designed to prepare for and 

address those vulnerabilities. 

Through various climate change planning efforts, including the development of the Climate Adaptation Plan, and 

the 2015 Denver Climate Action Plan, Denver has identified three key effects of climate change on the Front 

Range: 

1) An increase in temperatures and the urban heat island effect 

2) An increase in the frequency of extreme weather events 

3) A reduction in snowpack and earlier snowmelt 

An increase in temperatures and the urban heat island effect – Temperatures in Colorado have increased 

roughly 2 degrees Fahrenheit (°F) over the last 30 years, with the Front Range observing slightly higher trends.  

Climate models project that Colorado’s Front Range will warm anywhere from 2.5°F to 6.5°F by 2050, similar to 

temperature regimes currently occurring near the Colorado-Kansas border.  It is also projected that typical 

Colorado summer temperatures in 2050 will be as warm as or warmer than the hottest 5 percent of summers 

that have been observed since 1900, and that the January climate of Colorado’s Eastern Plains is expected to 

reflect the climate currently experienced by areas approximately 150 miles further south, which means fewer 

extreme cold months and more extreme warm months. 

Urban heat islands refer to the elevated temperatures in metropolitan areas compared to rural ones.  They are 

the result of the surface properties of building materials, such as pavement and asphalt, being exposed to direct 

sunlight, combined with reduced vegetation.  On hot, sunny days, surfaces exposed to the sun can reach 50°F to 

90°F hotter than the air temperature.  Surface temperatures in urban areas can be as much as 27°F higher than 

those in rural areas during the day, and as much as 18°F higher at night. As a large metropolitan city, Denver 

already experiences the urban heat island effect.  Increased temperatures due to climate change would only 

serve to exacerbate that effect. 

Increased temperatures and the urban heat islands can have significant impacts to a densely populated city such 

as Denver, including: 

 An increase in residential and commercial energy consumption, increasing the potential for power 
outages 

 An increase in public health emergencies and human health issues, particularly in vulnerable populations 

 A reduction in supply and quality of water within the watersheds that serve Denver 

http://www.denvergov.org/content/dam/denvergov/Portals/771/documents/Climate/Climate_Adaptation_Final%20with%20letter.pdf
http://www.denvergov.org/content/dam/denvergov/Portals/771/documents/Climate/CAP%20-%20FINAL%20WEB.pdf
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An increase in frequency of extreme weather events – An extreme weather event is defined as “one that is rare 

at a particular place and time of year.”  Extreme weather events in Colorado include heat waves, drought, heavy 

rainfall, and wildfires.   

A Natural Resource Defense Council study estimates by mid-century Denver’s number of extreme heat days will 

increase by 79 days from the historical average of nine days, for a total of 88 extreme heat days per summer, 

causing an increase in the adverse effects on human health and the environment. 

Droughts are projected to increase in frequency, duration and severity. 

Colorado has experienced its fair share of heavy rainfall events.  These events can have numerous cascading 

effects such as flash flood, landslides, and mudslides which bring their own unique impacts.  Though not the 

direct result of climate change, the 2013 Colorado Floods are a recent example of how a heavy rainfall event can 

impact a region.  After a dry summer, many communities along the Front Range received most of their normal 

annual rainfall in the span of just five days. This produced catastrophic flooding that caused an estimated $2 

billion in property losses and 10 fatalities. 

An increase in spring temperatures, earlier snowmelt, hot, dry summers, and stressed forests from pest 

infestation all contribute to an increase in the number of large wildfires in Colorado.  Compared to the 1970s, in 

the past decade there were: 

 Seven times more fires larger than 10,000 acres each year  

 Nearly five times more fires larger than 25,000 acres each year 

 Twice as many fires over 1,000 acres each year 

In 2012, more than 4,000 fires, including The Waldo Canyon Fire in Colorado Springs and the High Park fire near 

Fort Collins, caused a total of $500 million in property damage. Wildfires also contribute to poor air quality in 

Denver, again impacting human health and the environment.  In addition, fires can severely damage forested 

areas and watersheds that are critical to Denver’s drinking water supply.  Denver Water receives its drinking 

water supply from watersheds in the mountains and foothills, so healthy ecosystems in these forested areas are 

imperative to ensure drinking water for Denver residents.  Catastrophic wildfires have a high probability of 

occurring in certain forest types that are unhealthy due to tree density. In 1996 and 2002, two major wildfires 

occurred above Denver Water’s reservoirs. Subsequent rain events resulted in significant erosion, transporting 

large volumes of sediment into these water supply reservoirs.  The sediment resulted in water quality impacts 

to the water supply that caused increased water treatment and management costs, and a reduction in storage 

capacity. 

Reduced snowpack and earlier snowmelt – Increasing temperature trends have been observed and are 

projected to continue into the future. These increases can have significant impacts to the water systems in 

Denver and across the mountainous watersheds that supply Denver Water’s drinking water.  As the snowpack 

melts earlier due to warmer spring temperatures, streamflow timelines shift, reducing the availability of the 

water supply for reservoirs during the summer months, when demand and consumption are at their peak.  

Reduced water supply also impacts river recreation and the aquatic environment.   

Factors such as dust-covered snow also contribute to earlier snowmelt.  Dust-covered snow results from the 

deposition of soil particles from desert regions onto snowpack in mountain regions. Land-use such as agriculture, 
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grazing, oil and gas drilling, and even off-road vehicle use cause disturbances in the soil. During strong wind 

events in desert regions – in this case the Desert Southwest, the Great Basin, and the Colorado Plateau – these 

soil particles are picked up and transported hundreds of miles from the source and deposited in Denver’s 

watershed.  The darker, dust-covered snow absorbs more solar radiation, leading to faster, earlier snow melt. 

Earlier snowmelt and warmer temperatures may cause soil moisture to decline, increasing drought stress in 

trees and making them more susceptible to wildfires.  Droughts are projected to increase in frequency, duration 

and severity. Increased temperatures may also make forests more susceptible to mountain pine beetle 

infestation.  The mountain pine beetle has killed more than 70,000 square miles of trees across the west over 

the past decade.  Stressed trees, due to lack of soil moisture during the growing season, can become more 

vulnerable and lose their ability to fight infestation.  Additionally, warmer winter temperatures decrease the 

number of deep freezes that occur.  These deep freezes help to keep the mountain pine beetle population from 

growing exponentially. 

Additionally, climate models suggest Colorado’s Front Range is expected to experience the following: 

 April 1st snowpack is expected to decline in Colorado’s mountains as the projected warming increases 

the fraction of precipitation falling as rain, and also increases moisture loss from the snowpack.  

 Peak runoff has already shifted earlier by 1-4 weeks over the last 30 years. By 2050, warming is projected 

to shift runoff an additional 1-3 weeks earlier and reduce late summer streamflows.  

Health Effects 

 Ground-level ozone could increase in Denver and other larger cities due to warmer summer 

temperatures, which can lead to an increase in asthma attacks and other respiratory disorders.  

 Heat related illness, such as heat stroke or illnesses exacerbated by heat, may disproportionately affect 

the poor and elderly due to projected increases in energy and cooling costs.  

 Increasing temperatures in conjunction with other relatable ecosystem disruptions have made it 

possible for disease carrying mosquitos to live in previously inhospitable areas leading to more 

widespread outbreaks of infectious diseases and waterborne illness outbreak such as dengue fever and 

tick borne encephalitis.  

Water/Hydrology 

 Seventy five percent of yearly water flow for the major rivers of the Rockies comes from spring 

snowmelt, but with snow packs estimated to decrease by as much as 80 percent in parts of Colorado 

and melting earlier, summer and fall water stress could be a regular occurrence. 

 Projected warming in Colorado suggests that precipitation falling as rain will increase, therefore 

increasing the likelihood of extreme rain events, which in turn threats Colorado with the risk of 

mudslides and flash floods, which can result in sediment and nutrient overload; adversely affecting 

water quality and the surrounding aquatic ecosystems.  

 Extreme rain events also carry the potential to cause property damage and even fatalities.  

 According to hydrologic process models (VIC, SAC-SMA and WEAP) a 1°F temperature increase would 

result in a 3-4% decrease in annual runoff for river basins in Colorado or a 15-20% decrease in runoff for 

a 5°F temperature increase. 

 The Colorado River Water Availability Study determined that the average annual crop irrigation 

requirement (CIR) across Western Colorado for the current mix and acreage of crop types was projected 
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to increase by 7-25% by 2054. This is due to the projected warming which both lengthens the growing 

season for perennial crops consequently increasing water demand for crop cultivation, further 

aggravating the problem of water resource allocation. 

Agriculture/Forestry 

 The Denver Metro area’s 72,272 acres of forest canopy produce services valued at $551 million is 

threatened by Thousand Cankers Disease (TCD). TCD attacks and infests Black Walnut trees causing 

significant tree mortality along the Front Range, compromising the potential to leverage property value 

increases as well as improve stormwater management and water quality, lower cooling costs, increase 

carbon sequestration, enhance wildlife habitat, and mitigate flood concerns. 

 Warming trends suggest frost free season lengths may extend 20-40 days longer however increases in 

forest productivity could be offset by drying, resulting in earlier and longer fire seasons with greater 

burning intensities.  

 Arid weather, coupled with longer periods of warm temperatures, is expected to increase the risk of 

drought and forest fires. 

 Considering the projected 2.5-5°F temperature increase, it is projected that there will be a 50-200% 

increase in annual area burned within Colorado. 

Ecosystems 

 Increasing temperature and soil moisture changes may shift mountain habitats toward higher elevation.  

 Changes in air, water, and soil temperatures may affect the relationships between forests, surface and 

ground water, wildfire, and insect pests. 

 Stream temperatures are expected to increase as the climate warms, which could have direct and 

indirect effects on aquatic ecosystems, including the spread of in-stream non-native species and 

diseases to higher elevations, and the potential for non-native plant species to invade riparian areas. 

 Warmer temperatures could facilitate the growth of algae and harmful bacteria in bodies of water, 

causing fish kills and water contamination which can be costly to remediate. 

 The present decreasing trend in streamflows due to climate change increase concentrations of 

contaminants and sediment and will continue to increase as streamflow volumes decrease. 

 Western Trout populations in Colorado may decline by as much as 64 percent as a result of climate 

change. 

Drought  

 Over the past 30 years the Palmer Drought Severity Index (PDSI) has demonstrated a trend in increased 

severe soil moisture drought conditions in Colorado.   

 Based on overall published research Colorado projections suggest a decrease in annual streamflow for 

all of Colorado’s river basins by 2050. 

 A projected seasonal shift in precipitation may suggest more mid-winter precipitation throughout the 

state and a decrease in late spring and summer precipitation.  

 Because Colorado precipitation varies seasonally and varies even greater spatially, projections regarding 

precipitation have yielded inconclusive results. 

Climate Change and the Colorado Ski Industry 

 Changes in the character and timing of snowpack and the ratio of snowfall to rainfall will continue to 

influence winter recreational activities and tourism. 
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 The projected temperature increase is threatening the quality and the quantity of snowpack by reducing 

the amount of snow for peak runoff as well as increased snowpack moisture loss.  

 Due to the snow water equivalent of snowpack measuring below average since 2000 in all of Colorado’s 

river basins and in combination with enhanced solar absorption from dust on snow, peak runoff 

timelines have shifted earlier by 1-4 weeks as a result, and late summer flows are projected to decrease 

as the peak shifts earlier.  

 Colorado's ski industry supported 150,700 jobs in 2013.  

 The industry also generated $976 million of local and state tax revenue.  

 

Cyber Security 

The FBI defines terrorism as the unlawful use of force or violence against persons or property to intimidate or 

coerce a government, the civilian population, or any segment thereof, in furtherance of political or social 

objectives. Cyber-terrorism could thus be defined as the use of computing resources to intimidate or coerce 

others. An example of cyber-terrorism could be hacking into a hospital computer system and changing 

someone's medicine prescription to a lethal dosage as an act of revenge. It sounds far-fetched, but these things 

can and do happen (ETSU). 

The National Infrastructure Protection Plan (NIPP) provides the unifying structure for the integration or existing 

and future Critical Infrastructure/Key Resources (CI/KR) protection efforts into a single national program.  The 

NIPP framework enables the prioritization of protection initiatives and investments across sectors to ensure that 

government and private sector resources are applied where they offer the most benefit for mitigating risk by 

lessening vulnerabilities, deterring threats, and minimizing the consequences of terrorist attacks and other 

human-maded and natural disasters (CIPP). 

NIPP goals: Build a safer, more secure, and more resilient America by enhancing protection of the Nation’s CI/KR 

to prevent, deter, neutralize  or mitigate the effects of deliberate efforts by terrorist to destroy, incapacitate, or 

exploit them; and strengthening national preparedness, timely response, and rapid recovery in the event of an 

attack, natural disaster, or other emergency (CIPP). 

“The pace at which hackers and others intruders are inventing ways of breaking into private networks, including 

critical infrastructure, is far outpacing the ability to protect them” (Flynn). 

Context 

The threat of cyber-attacks has been steadily increasing for several years, while it has become much clearer that 

the United States is unprepared to protect itself against such attacks. Estimates vary as to the exact cost of cyber-

crime, but in a 2009 speech, President Obama put the 2007-2008 combined total at $8 Billion (Flynn). 

The advancements in technology have increased the productivity of our nation and made daily operations and 

markets reliant on cyber systems.  As a result, the United States has become, and will continue to become, 

increasingly vulnerable to non-traditional attack including information warfare and operations.  Studies 

performed by the Government Accounting Office (GAO) and the Computer Security Institute found that the 

number of cyber security threats to both public and private sectors are on the rise.  In 2000, there were over 
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20,000 cyber-attacks to commercial institutions and 30,000 cyber-attacks to federal agencies.  The threat ranges 

from attacks by nation-states to attacks by unorganized groups or individuals.  Cyberspace is the nervous system 

for all critical infrastructure and is composed of hundreds of thousands of interconnected computers, servers, 

routers, switches, and fiber optic cables that allow our critical infrastructure to work (Miami THIRA 317). 

Most feel that military installations, power plants, air traffic control centers, banks and telecommunication 

networks themselves are the most likely targets. Other targets include police, medical, fire and rescue systems, 

which could be hurt, along with Wall Street, water systems, etc. 

The graphic below shows that amateur hackers are by far the biggest threat on the Internet at the current time. 

They are responsible for about 90% of all hacking activity. 

 

Cyber terrorism does not have to come from the average hacker or even online terrorists. The Government 

carried out a series of its own attacks on itself, in order to test its own defenses against online-based attacks. 

The Defense Information Security Agency (DISA) found that 88% of the 3000 defense computer systems that 

were attacked were "easily penetrable". Of the systems that were illegally entered, 96% of the entries were not 

detected. Of the 4% that were detected, only 5% of them were reported or investigated. 

A survey conducted by the Science Applications International Corporation in 1996 found that 40 major 

corporations reported losing over $800 million to computer break-ins. An FBI survey of 428 government, 

corporate and university sites found that over 40% reported having been broken into at least once in the last 

year. One third said that they had been broken into over the Internet. Another survey found that the Pentagon's 

systems that contain sensitive, but unclassified information, had been accessed via networks illegally 250,000 

times and only 150 of the intrusions were detected. The FBI estimates that U.S. businesses lose $138 million 

every year to hackers. According to the CIA, in the past three years government systems have been illegally 

entered 250,000 times. 

Costs of cyber-terrorism 

According to a source in Great Britain, terrorists have gained at least up to 400 million pounds from 1993 to 1995 

by threatening institutions. Over the three years, there were 40 reported threats made to banks in the U.S. and 

Britain. In January of 1993, three separate incidents took place in London. During the sixth, a brokerage house 

paid out 10 million pounds after receiving a threat and one of their machines crashed. On the fourteenth 

incident, a blue-chip bank paid blackmailers £12.5 million after receiving threats. Another brokerage house paid 
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out 10 million pounds on the twenty-ninth incident. Some terrorists just take money, rather than resorting to 

blackmail. A Russian hacker, for example, tapped into Citibank's funds transfer system and took $10 million 

(ETSU). 

Definition 

Cyber security, also referred to as information technology security, focuses on protecting computers, networks, 

programs and data from unintended or unauthorized access, change or destruction. The sources of cyber-attacks 

take many forms, from individual unauthorized hackers accessing private networks, criminal groups seeking 

monetary gain, to individuals or terrorist organizations attempting to break into critical data networks to 

threaten national security, perhaps even cripple the economy.  It is the last category that poses the greatest 

national threat (Flynn). 

Cyberspace and its underlying infrastructure are vulnerable to a wide range of risk stemming from both physical 

and cyber threats and hazards. Sophisticated cyber actors and nation-states exploit vulnerabilities to steal 

information and money and are developing capabilities to disrupt, destroy, or threaten the delivery of essential 

services. A range of traditional crimes are now being perpetrated through cyberspace. This includes the 

production and distribution of child pornography and child exploitation conspiracies, banking and financial fraud, 

intellectual property violations, and other crimes, all of which have substantial human and economic 

consequences (DHS). 

Cyberspace is particularly difficult to secure due to a number of factors: the ability of malicious actors to operate 

from anywhere in the world, the linkages between cyberspace and physical systems, and the difficulty of 

reducing vulnerabilities and consequences in complex cyber networks. Of growing concern is the cyber threat 

to critical infrastructure, which is increasingly subject to sophisticated cyber intrusions that pose new risks. As 

information technology becomes increasingly integrated with physical infrastructure operations, there is 

increased risk for wide scale or high-consequence events that could cause harm or disrupt services upon which 

our economy and the daily lives of millions of Americans depend. In light of the risk and potential consequences 

of cyber events, strengthening the security and resilience of cyberspace has become an important homeland 

security mission (DHS). 

History 

In response to heightened awareness of the potential for cyber-terrorism President Clinton, in 1996, created the 

Commission of Critical Infrastructure Protection. The board found that the combination of electricity, 

communications and computers are necessary to the survival of the U.S., all of which can be threatened by 

cyber-warfare. The resources to launch a cyber-attack are commonplace in the world; a computer and a 

connection to the Internet are all that is really needed to wreak havoc. Adding to the problem is that the public 

and private sectors are relatively ignorant of just how much their lives depend on computers as well as the 

vulnerability of those computers. Another problem with cyber-crime is that the crime must be solved, (i.e. who 

were the perpetrators and where were they when they attacked you) before it can be decided who has the 

actual authority to investigate the crime. The board recommends that critical systems should be isolated from 

outside connection or protected by adequate firewalls, use best practices for password control and protection, 

and use protected action logs (ETSU). 
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Most other government organizations have also formed some type of group to deal with cyber-terrorists. The 

CIA created its own group, the Information Warfare Center, staffed with 1,000 people and a 24-hour response 

team. The FBI investigates hackers and similar cases. The Secret Service pursues banking, fraud and wiretapping 

cases. The Air Force created its own group, Electronic Security Engineering Teams, ESETs. Teams of two to three 

members go to random Air Force sites and try to gain control of their computers. The teams have had a success 

rate of 30% in gaining complete control of the systems (ETSU). 

Cybersecurity experts like to divide the world into two categories: Those who have been hacked, and those who 

have been hacked but don’t know it yet (Wirfs-Brock). 

 May 2010, the Denvergov.org server was hacked into and forced the server to be unavailable for about 
six hours (Roberts). 

 February 2012’s breach of the City of Springfield Missouri resulted in more than 6,000 records 
containing personal information being compromised. 

 May 2013, EBay was hacked resulting in 145 million records breached. 

 November 2013, over 200 million records were compromised from Experian. 

 January 2014, Target had a breach of its system resulting in the compromise of 70 million records. 

 August 2014’s breach of J.P. Morgan Chase exposed 76 million customer records. 

 In September 2014, Home Depot was the victim of an attack resulting in the compromising of 56 
million customer records. 

 December 2014, the company providing the video feed of the Littleton City Council meeting was 
interrupted by a hacker.  

 Anthem Health was a victim of a cyber-attack February 2015 affecting tens of millions of customer 
data records. 

 Pentagon officials report that they defeat approximately 10 million cyber attempts a day (Fung) 

 The state of Michigan defeats on average approximately 187,000 cyber attempts every day (Fung). 

The number of incidents reported to the Industrial Control Systems Cyber Emergency Response Team (ICS-CERT) 

were: 197 in 2012, 257 in 2013 and 245 in 2014 against the nation’s critical infrastructure. (ICS year in review). 

The records, obtained by USA TODAY through the Freedom of Information Act, show DOE components reported 

a total of 1,131 cyberattacks over a 48-month period ending in October 2014. Of those attempted cyber 

intrusions, 159 were successful (Reilly 2015).    

Since it is impossible to eliminate all cyber threats entirely, Wirfs-Brock suggests viewing the hacker as a thief 

walking down the street jiggling doorknobs, looking for a crime of opportunity. 

Likelihood of Future Occurrences 

New challenges emerge every day and every bit of personal information can be valuable to dogged hackers.  

There is a tsunami of threats that exist in the cyber domain today.  It’s something that collectively needs to be 

take much more seriously.   

Given the increase in cyber-attacks in the last few years, it is highly probable that there will be a cyber-attack on 

the City in the future.  It is not a matter of if but a function of when (Shala 2015).  
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Vulnerability 

Vulnerabilities that may have existed for years can no longer be ignored as threats to information systems have 

become more prevalent.  The ramifications of information security breaches are well within the public’s 

awareness (Gallagher 2012).   

Identity Management (IDM) is the task of controlling information about users on computers.  This information 

includes credentials that authenticate the identity of a user, information that describes users, and actions users 

are authorized to perform. Managed areas typically include users, hardware, network resources, applications 

and physical premises.  Effective governance around identity management helps ensure that access to facilities 

and systems is appropriately controlled and that threats related to unauthorized access are minimized.  The 

March 2014 Citywide Identity Management Performance Audit found that the City does not have an adequate 

identity management governance structure in place to ensure that the risk of inappropriate access to City 

facilities and systems is mitigated.  It found that the lack of consistent processes for granting and revoking 

physical and logical access has resulted in former employees retaining access to information that is protected by 

the federal Health Insurance Portability and Accountability Act (HIPPA) as well as the Criminal Justice Information 

System Security policy (Gallagher 2014). 

Network security encompasses the configuration, deployment and protection of critical information 

infrastructure.  A vast majority of City services utilize information systems that are interconnected through the 

City’s large and complex computer network.  The City’s network equipment must be protected from 

unauthorized access to ensure that the network remains available to support City business operations and to 

ensure that information or equipment is not damaged or stolen.  Specific findings from the 2012 City Network 

Security Management report found that network equipment is not physically protected from access from the 

general public and that the general public has access to portions of the City’s internal data networks   (Gallagher 

2014). 

Industrial Control Systems (ICS) are computer based systems used to automate industrial equipment that was 

initially performed through a mechanical device or manual process.  There are several different types of ICS 

applications, such as building Automation Systems (BAS) that automatically monitor and adjust building 

temperature, regulate ventilation, maintain and mange water pressure, control lighting, and send alert 

notifications when environmental factors are outside tolerable ranges.  The 2015 Audit identified that the City 

of Denver does not have a governance strategy to manage the use of ICS and has not assessed the ICS 

applications for security and operational integrity (Gallagher 2015). 

Those same factors that are likely to boost a city's civic pride – prevalence of Wi-Fi hot spots, a cyber-savvy 

populace and so on – also make citizens more likely to be at risk for cybercrime, according to a recent study. The 

data comes from Symantec's Security Response group, which in conjunction with research firm Sperling's 

BestPlaces has issued a list of the 10 riskiest online cities. Denver ranked eighth overall due largely to its high 

number of cybercrimes (7th). Denver ranks fifth in terms of spam zombies and bots per capita. Over 21 percent 

of its residents use the Internet at least five times per day, which is 28.7 percent above average, and 9.6 percent 

use the Internet away from home, which is 29.1 percent above average. Over 44 percent of Denver residents 

have broadband connections (Cyberspacers). 
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Consequences 

Denver is as reliant on cyber infrastructure as any area in the nation.  City government relies on information 

technology systems to manage government business including financial transactions, vital record keeping and 

intra-agency communications.  Major corporations and small businesses that reside in the Denver area utilize 

cyberspace to coordinate operations and to interact with consumers on a daily basis.   Denver residents use the 

internet to obtain news day to day and during disasters.  Critical infrastructure across the City including water 

and waste water treatment facilities, power generation substations and fiber networks are interconnected with 

various control systems to allow remote management (Nashua). 

An intentional attack on a remote machine far from Denver has the potential to affect Denver as many systems 

are tied into this interconnected network.  A virus or hack implemented in a country outside the U.S. could 

spread to Denver systems in seconds.  All that rely on cyber infrastructure are vulnerable to cyber-attack if they 

have not placed the proper guards in place to protect their systems (Nashua). 

Hardly a week goes by without there being a story in the media about a company or government agency suffering 

from an information security breakdown.  It is far more cost effective to comply with strong security practices 

that prevent information problems that it is to recover from them (Gallagher 2012).  

4.2 Asset Summary 

The second step of FEMA’s risk assessment methodology is to identify community assets. This section describes 

the assets in Denver, including the total exposure of people and property; critical facilities and infrastructure; 

natural, historic, and cultural resources; and economic assets.   

4.2.1 Total Exposure of Structures 

As a starting point for analyzing Denver’s vulnerability to identified hazards, the HMSC used a variety of data to 

define a baseline against which all disaster impacts could be compared.  If a catastrophic disaster was to occur 

in the Planning Area, this section describes significant assets exposed or at risk in the Planning Area.  Data used 

in this baseline assessment included: 

 Total assets at risk;  

 Critical facility inventory;  

 Population, social vulnerability, growth and land use/development trends  

 Cultural, historical, and natural resources  

 Economic assets 

A Building Exposure Analysis was performed at a parcel level to provide a baseline of vulnerability.  Building 

values and types and further GIS assessments in this plan are based on data from the Denver Assessor’s Office.  

Table 4.2 shows the total property inventory from the Assessor’s Office (February 5, 2016) with detail by 

property type.  The parcel layer was summarized on parcels that only had improved values for counts and values 

based on property types.  Content values were estimated using percentages of the building value, consistent 

with HAZUS methodologies.   Property content value for residential are estimated using 50% of building value, 

commercial, exempt, farming, state assessed are 100%, industrial is 150% and vacant is 0% of their improved 

value. 
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Table 4.2: Total Exposure of Improved Parcels in Denver 

Property Type 
Improved 
Parcel Count 

Improved Value Content Value Total Value 

Commercial 10,700 $14,458,056,992 $14,458,056,992 $28,916,113,984 

Exempt 3,196 $11,456,146,000 $11,456,146,000 $22,912,292,000 

Farming 1 $13,300 $13,300 $26,600 

Industrial 310 $274,774,000 $412,161,000 $686,935,000 

Residential 197,333 $48,325,111,202 $24,162,555,601 $72,487,666,803 

State Assessed 44 $129,500,900 $129,500,900 $259,001,800 

Vacant Land 35 $188,000 $0 $188,000 

Total 211,619 $74,643,790,394 $50,618,433,793 $125,262,224,187 

 
4.2.2 Critical Facilities, Infrastructure, and Other Important Community Assets 

As part of the update of the 2016 Denver HMP, a definition of critical facilities was developed.  The definition is 

consistent with the language in Denver’s Floodplain Ordinance (Article V, Chapter 56, Revised Municipal Code): 

Critical facility: A structure or related infrastructure, but not the land on which it is situated, that if flooded may 

result in significant hazards to public health and safety or interrupt essential services and operations for the 

community at any time before, during and after a flood. The classification and definition of critical facilities shall 

be as specified in Rule 6 of the Department of Natural Resources, Colorado Water Conservation Board’s “Rules 

and Regulations for Regulatory Floodplains in Colorado,” dated November 17, 2010, or as amended. 

Critical Facilities are further classified under the following categories and described in more detail below: (1) 

Essential Services; (2) Hazardous Materials; (3) At-risk Populations; and (4) Vital to Restoring Normal Services.  

1) Essential services facilities include public safety, emergency response, emergency medical, designated 

emergency shelters, communications, public utility plant facilities, and transportation lifelines.  

2) Hazardous materials facilities include facilities that produce or store highly volatile, flammable, 

explosive, toxic and/or water-reactive materials.  

These facilities may include:  

a) Chemical and pharmaceutical plants (chemical plant, pharmaceutical manufacturing); 

b) Laboratories containing highly volatile, flammable, explosive, toxic and/or water-reactive materials;  

c) Refineries;  

d) Hazardous waste storage and disposal sites; and  

e) Above ground gasoline or propane storage or sales centers.  

3) At-risk population facilities include medical care, congregate care, and schools. 

These facilities consist of:  

a) Elder care (nursing homes);  
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b) Congregate care serving 12 or more individuals (day care and assisted living);  

c) Public and private schools (pre-schools, K-12 schools), before-school and after-school care serving 12 or 

more children);  

d) Facilities vital to restoring normal services including government operations.  

These facilities consist of:  

a) Essential government operations (public records, courts, jails, building permitting and inspection 

services, community administration and management, maintenance and equipment centers);  

e) Essential structures for public colleges and universities (dormitories, offices, and classrooms only);  

To develop a comprehensive list of critical facilities in Denver three data sources were compiled and grouped 

into the four aforementioned critical facility subcategories: Denver’s GIS databases of critical facilities and 

infrastructure, FEMA’s HAZUS database for critical facilities and the Homeland Security Infrastructure Program 

(HSIP) database maintained by the Department of Homeland Security.  

The best available data was used, but some limitations include lack of complete or comprehensive data and 

values such as replacement costs. One limitation is the lack of GIS data for public colleges and universities. The 

databases were used in vulnerability assessments for hazards such as wildfire and flood. 

Table 4.3: Summary of Critical Facilities in GIS 

Category Critical Facility Facility Count 

At-risk Population Facilities 

Child Care & Preschool 600 

Non Public School 56 

Public School 192 

Senior Care 197 

Total 1,045 

Essential Services Facilities 

Aircraft Facilities 11 

AM Trans Towers 2 

Bridge 416 

Cellular Towers 2 

EMS Ambulance 2 

EOC 1 

Fire Station 34 

FM Trans Towers 5 

Health Centers 29 

Hospital 5 

Microwave Service Towers 677 

Paging Trans Towers 36 

Police Station 25 

Power Plant 5 

PSAP 2 
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RTD Rail Station 36 

Total 1,288 

Hazardous Materials Facilities 
Hazmat Tier 2 251 

Total 251 

Vital to Restoring Services 

Correctional Institution 2 

Department of Human Services 5 

Multi-Tenant / Miscellaneous 15 

Public Works 11 

Wastewater Mgmt. Division 1 

Total 34 
 Grand Total 2,618 

Source: Denver GIS, HSIP Freedom and HAZUS Infrastructure database 
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4.2.3 Population, Social Vulnerability, Growth and Development Trends  

Table 4.4 illustrates the City’s population count and how it has grown between 2010 (the year of the last decadal 

Census and last HMP update) and 2016 (the most recent American Community Survey for which data is 

available). 

Table 4.4: Denver Population Growth 2010 – 2016 

Year Population 

2010 604,879 

2011 620,807 

2012 634,814 

2013 648,978 

2014 664,220 

2015 677,860.8 

2016 691,406.3 

Source: Colorado Division of Local Government State Demography Office, https://www.colorado.gov/dola and American Community Survey 

http://quickfacts.census.gov/ 

As indicated above, Denver has added 86,527 people in a span of five years.  Growth is projected to continue 

through 2040.  Table 4.5 shows the population forecasts for the Denver as a whole and for the State through 

2040 in 5 year increments.  

Table 4.5: Population Forecast for Denver, 2015-2040 

  2015 2020 2025 2030 2035 2040 

Denver Pop 677,860 734,079 770,899.6 804,797 836,961 867,546 

Percent Change (%)  8.3 5.0 4.4 3.9 3.7 

State Population 5,443,612 5,935,920 6,454,860 6,970,651 7,462,162 7,925,230 

Percent Change (%)  9.0 8.7 7.9 7.1 6.2 

Sources: Colorado Department of Local Affairs Demography Section, https://www.colorado.gov/dola  

 
Social Vulnerability  

Risk is measured by not only the hazard but also how resilient a population will be during the hazard. The 

resilience of a population is “influenced by many factors, including age or income, the strength of social 

networks, and neighborhood characteristics,” all of which are used to measure social vulnerability. The factors 

that contribute to how vulnerable a population that can be broken into four themes: socioeconomic status, 

household composition, race/ethnicity/language and housing/transportation.  The FEMA Modeling Task Force 

and the City performed a social vulnerability analysis using the Social Vulnerability Index developed by the 

University of North Carolina shown and described below in Figure 4.1. 

https://www.colorado.gov/dola
https://www.colorado.gov/dola
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Figure 4.1: Social Vulnerability Variables 

The purpose of the classifications is to better understand whose needs are not being addressed through 

traditional service providers or who cannot safely access and use the standard resources offered for disaster 

preparedness, relief and recovery.  Focusing on these groups is crucial because not only are they more likely to 

affected by an event but also less likely to recover quickly from an event.  

Socioeconomic status considers things like income, poverty, employment status, and education level. Those 

who are economically disadvantaged will be affected by an event mosre significantly. The monetary value of 

their possessions may be less but represents a larger proportion of total household assets. These groups are less 

likely to have renter’s or homeowner’s insurance, so their possessions will be more costly to replace.  In the 

event of injury or death those who are unemployed will not have the benefits or the income to assist with costs.  

Generally the poor lack the assets and the resources to prepare for a disaster or recover from one.  

Household composition and disability grouping is comprised of age (those under the age of 18 and above the 

age of 65), single parent homes, and any disability. These groups are more likely to need financial support, 

transportation, medical care, or assistance with day to day activities during disasters.  The elderly and the 

children, especially the younger ones often lack the resources, knowledge, or life experiences to effectively 

address the situation and cannot protect themselves. Because parental responsibility for children is assumed, 

children are rarely incorporated into disaster-scenario exercises.  Any elder living alone and people who have a 

physical, sensory, or cognitive challenges are more likely to be vulnerable during an incident. These groups often 

need assistance from others and may have caretaker that are less able to assist during a crisis.  

Minority status and language includes race, ethnicity, and proficiency of the English language. The social and 

economic marginalization of certain racial and ethnic groups have made these populations more likely to be 

vulnerable at all stages and are automatically associated with a higher vulnerability rate.  Many citizens are not 

fluent in English, which makes providing them with real time information difficult. Because Spanish is the most 
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prominent second language, there are often translators available but those who speak other languages are even 

more at risk. These groups often have to rely on family, friends, neighbors and social media for information.  

Housing and transportation considers the structure of the home, crowding and vehicle access. The quality of 

the housing is crucial when calculating vulnerability and is often tied to the person’s wealth. Those who are 

economically disadvantaged often live in poorly constructed houses or mobile homes, neither of which are 

designed to withstand strong storms, earthquakes, or flooding. Mobile homes specifically are often located in 

places without easy access to highways or public transportation and are in cluster communities adding another 

layer of vulnerability.  Multi-unit housing in densely populated areas is difficult to evacuate because of the 

limited about of space and the crowding.  Urban areas often have a lower automobile ownership rate, especially 

in the lower income populations, which can make evacuations more challenging. Despite the lower proportion 

of people with vehicles urban areas often have to deal with congestion on highways and major roads because 

of crowding.  Group quarters are another housing situation that can cause concern in evacuations, especially 

nursing homes and long term care facilities because many institutions are unprepared to quickly remove staff 

and residents. 

Results and Discussion 

A summary of the vulnerable populations identified through the social vulnerability analysis include the 

following bulleted items.  The spatial distribution of vulnerable populations is shown in Figure 4.2. 

 24.9% of households have a child under the age of 18; 

 15.4% of the population is older than 65 years old, and 9.1% of households are individuals over the age 

of 65 living alone; 

 18.9% of the population is living below the poverty level and 29.3% of those are under 18; 

 11.7% of those who speak a language other than English speak English less than “very well; 

 9.5% of the population has at least one disability (either hearing, vision, cognitive, ambulatory, self-care, 

or independent living); for those over 65 years old the number rises to 36.1%; 

 11.7% of households have no vehicle available; 

 2.9% of households have no telephone service; 

 0.4% of housing units in Denver are mobile homes; 

 In 2010 there were 6,518 people living in institutionalized group quarters; 

 Denver has 40 hospitals  and 121 Long Term Care facilities, nursing homes, and independent living 

facilities. 
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Figure 4.2: Map of Denver Social Vulnerability Index 
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Denver has seventeen neighborhoods that have Social Vulnerability Index scores above three which is shown in 

red. Some of the vulnerabilities are not having a telephone, not having a vehicle, being linguistically isolated, 

and a high number of children under 18. Many of these neighborhoods have a high population of racial minorities 

and many of the households are living in poverty. Focusing in on six factors that will be needed to be taken under 

special consideration in the event of an emergency: those under 18, those above 65, those with a disability, 

linguistically isolated households, households in poverty and households without a vehicle.  

Denver Public Schools are required to conduct a fire drill each month, lockdown drill every year, and once a year 

shelter in place drill for severe weather.  In the event that the disaster doesn’t strike during school hours many 

children aren’t aware of what they need to do. The best course of action is to encourage families and childcare 

providers to have an emergency plan and share it with their children.   

Helping those who are linguistically isolated can be a difficult task especially in Denver where there is such a 

diverse population and 11.7% of the population that is not proficient in English. After English the most commonly 

spoken language is Spanish. The next most frequently spoken languages are Vietnamese, French, and German, 

however in the 2010 census there were 68 languages spoken in the Denver area. There is obviously no way to 

have translators for each language but having as many available as possible will help. Often, these individuals 

will look to family, friends and social media for their information. 

There are many with a disabilities that are fully capable of self-evacuation as long as they are given timely 

warning, for example someone who is deaf would not respond to the emergency sirens but would to a reverse 

911 call. 

Households without a vehicle will at times not be a problem but in the event of an evacuation the members of 

that household would be in even greater danger since they would not be able to leave the area. This means that 

there needs to be a mass transportation option for those with no other choice.  

The key is communication between citizens and those involved in emergency response. Fire fighters and police 

officers need to be aware of as much as possible so that they will know how to react to a situation.  

Future Growth Areas 

Future land use and growth management strategies in Denver aim to facilitate the responsible growth of the 

City while balancing environmental, economic and community priorities. Blueprint Denver is an integrated land 

use and transportation plan that “calls for a balanced, multi-modal transportation system, land use that 

accommodates future growth, and open space throughout the City.”   

There are three basic themes within the plan: 

 Areas of change and areas of stability 

 Multi-modal streets 

 Mixed-use development 
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Areas of Change and Areas of Stability 

Areas of stability include the stable residential neighborhoods where no significant changes in land use are 

expected over the next twenty years. The goal is to maintain the character of these areas and accommodate 

some new development and redevelopment that maintains the vitality of the area. 

The majority of new development will be directed to areas of change; areas that will benefit from, and thrive 

on, an infusion of population, economic activity and investment.  These areas include the new growth areas of 

Lowry, Stapleton, the Gateway/Green Valley Ranch area, downtown, around transit stations, and along major 

street and/or transportation corridors. 

In 2014, Denver saw a 5 to 1 ratio of private investment in areas of change compared to areas of stability. 

Multi-modal Streets 

Multi-modal streets are streets that can comfortably accommodate multiple modes of transportation, including 

 public transportation 

 pedestrians 

 bicycles 

 private vehicles 

Multi-modal streets consider all types of transportation to be equally important and accommodate more trips 

by more people in the same amount of space by improving transit and providing better pedestrian and bicycle 

facilities.   

Mixed-use Development 

Mixed-use development refers to urban places where residential, retail and commercial uses are intertwined, 

including downtown, corridors such as along main streets, transit-oriented development around rapid transit 

stations, town centers, and other urban centers.  

As previously noted Denver is experiencing tremendous population growth in recent years.  This has spurred 

further residential housing development including the many high-rise apartment and condominium complexes 

in the downtown urban core.  Other areas experiencing rapid residential and commercial growth and 

development include the Gateway/Green Valley Ranch in northeast Denver near DIA.  The relationship of growth 

and development as it relates to hazards and increased (or decreased) vulnerability is discussed by hazard in 

Section 4.3. 

Natural, Historic, and Cultural Resources 

Assessing the vulnerability of Denver to different disasters also involves inventorying the natural, historical, and 

cultural assets of the area.  This step is important for the following reasons:  

 These types of resources may warrant a greater degree of protection due to their unique and 

irreplaceable nature and contribution to the overall economy.  

 If these resources are impacted by a disaster, knowing so ahead of time allows for more prudent care in 
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the immediate aftermath, when the potential for additional impacts are higher. 

 The rules for reconstruction, restoration, rehabilitation, and/or replacement are often different for 

these types of designated resources.  

 Natural resources can have beneficial functions that reduce the impacts of natural hazards, such as 

wetlands and riparian habitat, which help absorb and attenuate floodwaters.  

Natural Resources 

Natural resources protection benefits are important to consider in future projects, and may be used to leverage 

additional funding for projects that also contribute to community goals for protecting sensitive natural 

resources.  Awareness of natural assets can lead to opportunities for meeting multiple objectives.  For instance, 

protecting wetlands areas protects sensitive habitat as well as attenuates and stores floodwaters.  

The City and County of Denver recognizes several types of valuable natural resources worthy of protection: 

environmental conservation areas, natural landmarks, natural areas, wetlands and endangered 

species/imperiled natural plant communities.   

Environmental conservation areas are so designated because of the value they provide in the perpetuation of 

those species, biological communities, and ecological processes that function over large geographic areas and 

require a high degree of naturalness. 

Natural landmarks are defined as prominent landscape features that distinguish a specific locality in Denver and 

are important because of the views they afford, their value as scenic vistas and backdrops, and the intrinsic value 

they hold as wildlife or plant habitats, natural areas, park and open space preserves, and open land areas.  

Natural areas are physical or biological areas that either retain or have reestablished their natural characters, 

although they need not be completely undisturbed, and that typify native vegetation and associated biological 

and geological features or provide habitat for rare or endangered animal or plant species or include geologic or 

other natural features of scientific or educational value. 

Wetlands 

Wetlands are a valuable natural resource for communities, due to their benefits to water quality, wildlife 

protection, recreation, and education.  Wetlands also play an important role in hazard mitigation by reducing 

flood peaks and slowly releasing floodwaters to downstream areas. When surface runoff is dampened, the 

erosive powers of the water are greatly diminished. Furthermore, the reduction in the velocity of inflowing water 

as it passes through a wetland helps remove sediment being transported by the water. They also provide drought 

relief in water-scarce areas where the relationship between water storage and streamflow regulation are vital. 

Denver has numerous freshwater lakes and freshwater emergent wetlands in the various creeks and ditches 

scattered throughout the area. These areas provide critical habitat as well as help mitigate flooding.    

Endangered Species and Imperiled Natural Plant Communities 

To further understand natural resources that may be particularly vulnerable to a hazard event, as well as those 

that need consideration when implementing mitigation activities, it is important to identify at-risk species (i.e., 

endangered species) in the planning area. An endangered species is any species of fish, plant life, or wildlife that 
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is in danger of extinction throughout all or most of its range. A threatened species is a species that is likely to 

become an endangered species within the foreseeable future throughout all or a significant portion of its range. 

Both endangered and threatened species are protected by law and any future hazard mitigation projects are 

subject to these laws. Candidate species are plants and animals that have been proposed as endangered or 

threatened but are not currently listed. 

According to the U.S. Fish and Wildlife Service, as of September 2015, there were seven federal endangered, 

threatened, or candidate species in Denver.  These species are listed in Table 4.6 along with state listed species 

(excluding those identified in the City as extirpated or casual/accidental).  State special concern is not a statutory 

category, but suggests a species may be in danger. 

Table 4.6: Select List of Important Species Found in the City and County of Denver 

Common Name Scientific Name 
Type of 
Species 

Status 

Preble’s Meadow Jumping Mouse Zapus Hudsonius Mammal T 

Least tern (interior population)▲ Sternula antillarum Bird E 

Pallid sturgeon▲ Scaphirhynchus albus Fish E 

Piping plover▲ Charadrius melodus Bird T 

Ute ladies’-tresses orchid Spiranthes diluvialis Plant T 

Western Prairie Fringed Orchid Platanthera praeclara Plant T 

Whooping Crane▲ Grus americana Bird E 

Symbols: 
▲ Water depletions in the South Platte River may affect the species and/or critical habitat in downstream reaches in 
other states. 
T Threatened 
E Endangered 
P Proposed 
X Experimental 
C Candidate 

Source: Endangered, Threatened, Proposed, and Candidate Species Colorado Counties (September 2015), U.S. Fish and Wildlife Service 

Mountain-Prairie Region, http://www.fws.gov/mountain-prairie/co.html 

Note: State status information is from the NDIS, which does not track county occurrence of fish or insects at this time. 

 
Historic Resources 

Denver has a large stock of historically significant homes, public buildings, and landmarks. These resources are 

important to protect from hazard events due to their cultural significance.  Historic buildings are sometimes 

more susceptible to hazards such as earthquakes as their construction pre-dates modern building codes.  There 

are also historic preservation considerations and requirements for historic structures when they are included in 

mitigation or recovery projects. Information about historic assets in Denver came from local sources, as well as 

two historic inventories: 

 The Colorado State Register of Historic Properties is a listing of the state’s significant cultural resources 

worthy of preservation for the future education and enjoyment of Colorado’s residents and visitors. 

Properties listed in the Colorado State Register include individual buildings, structures, objects, districts, 

and historic and archaeological sites. The Colorado State Register program is administered by the Office 
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of Archaeology and Historic Preservation within the Colorado Historical Society.  Properties listed in the 

National Register of Historic Places are automatically placed in the Colorado State Register. 

 The City and County of Denver Technology Services GIS Data contains points that identify historic 

Landmark structure locations. Structures are established by City ordinance as approved by City Council.  

Refer to Appendix F for a list of the properties and districts in Denver that are part of the Historic Landmarks 

data and/or the Colorado State Register of Historic Properties.  

It should be noted that as defined by the National Environmental Policy Act (NEPA), any property over 50 years 

of age is considered an historic resource and is potentially eligible for the National Register.  Thus, in the event 

that the property is to be altered, or has been altered, as the result of a major federal action, the property must 

be evaluated under the guidelines set forth by NEPA.  Structural mitigation projects are considered alterations 

for the purpose of this regulation.   

Economic Assets 

Economic assets at risk may include major employers or primary economic sectors, such as agriculture, whose 

losses or inoperability would have severe impacts on the community and its ability to recover from disaster.  

After a disaster, economic vitality is the engine that drives recovery.  Every community has a specific set of 

economic drivers, which are important to understand when planning ahead to reduce disaster impacts to the 

economy.  When major employers are unable to return to normal operations, impacts ripple throughout the 

community.  A discussion of the major employers in the City can be referenced in Chapter 2, Community Profile. 

4.3 Hazard Analysis and Risk Assessment 
4.3.1 Dam Failure 
Context 

Dams are man-made structures built for a variety of uses including flood protection, power generation, 

agriculture, water supply, and recreation.  When dams are constructed for flood protection, they are usually 

engineered to withstand a flood with a computed risk of occurrence.  For example, a dam may be designed to 

contain a flood at a location on a stream that has a certain probability of occurring in any one year.  If prolonged 

periods of rainfall and flooding occur that exceed the design requirements, that structure may be overtopped 

and fail.  Overtopping is the primary cause of earthen dam failure in the United States.  

Dam failures can also result from any one or a combination of the following causes: 

 Earthquake 

 Inadequate spillway capacity resulting in excess overtopping flows 

 Internal erosion caused by embankment or foundation leakage, or piping or rodent activity 

 Improper design 

 Improper maintenance 

 Negligent operation 

 Failure of upstream dams on the same waterway 

In most cases, three factors influence the potential severity of a full or partial dam failure: 
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 Height of the dam 

 Amount of water held by the dam 

 Extent of downstream development and infrastructure 

Water released by a failed dam generates tremendous energy and can cause a flood that is catastrophic to life 

and property.  A catastrophic dam failure could challenge local response capabilities and require evacuations to 

save lives.  Impacts to life safety will depend on the warning time and the resources available to notify and 

evacuate the public.  Major loss of life could result as well as potentially catastrophic effects to roads, bridges, 

and homes.  Electric generating facilities and transmission lines could also be damaged and affect life support 

systems in communities outside the immediate hazard area.  Associated water supply, water quality and health 

concerns could also be an issue.  Factors that influence the potential severity of a full or partial dam failure are 

the amount of water impounded; the density, type, and value of development and infrastructure located 

downstream; and the speed of failure. 

In general, there are three types of dams: concrete arch or hydraulic fill, earth and rockfall, and concrete gravity.  

Each type of dam has different failure characteristics.  A concrete arch or hydraulic fill dam can fail almost 

instantaneously; the flood wave builds up rapidly to a peak then gradually declines.  An earth-rockfill dam fails 

gradually due to erosion of the breach; a flood wave will build gradually to a peak and then decline until the 

reservoir is empty.  And, a concrete gravity dam can fail instantaneously or gradually with a corresponding 

buildup and decline of the flood wave. 

Dams and reservoirs have been built throughout Colorado to supply water for agriculture and domestic use, to 

allow for flood control, as a source of hydroelectric power, and to serve as recreational areas.  Several major 

flood control dam projects have been constructed in the region around Denver since the early 1960s to mitigate 

floodwaters.  The two major flood control dams in the region are the Chatfield Dam and the Cherry Creek Dam.   

Location 

Denver has ten dams located within its boundaries, according to the National Inventory of Dams (NID).  Of these, 

six are considered high hazard class dams, two are considered significant hazard class dams, and two are 

considered to pose no public hazard.  Table 4.7 shows the locations of the identified dams in Denver.  The dams 

mostly reside in the southeast and extreme southwest areas of the City.   

According to the NID, all dams that are required to have an emergency action plan (EAP) have one in place; two 

of the dams do not require EAPs.  Dam conditions at the time of inspection vary from satisfactory to 

unsatisfactory, depending on the dam.   
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Table 4.7: Dams in City and County of Denver Limits 

Dams in City and County of Denver Limits 

Hazard 
Class 

Dam Stream Downstream Town 
Distance 

Built EAP EAP Date 

High Marston Lake - 
East Dam 

South Platte 
River 

Denver 0 1899 Yes 12/30/2015 

High Marston Lake - 
Northwest Dike 

South Platte 
River 

Denver 0 1899 Yes 12/30/2015 

High Marston Lake - 
South Dam 

South Platte 
River 

Denver 0 1899 Yes 12/30/2015 

High Skeel South Platte 
River 

Denver 0 1900 Yes 7/1/2015 

High Westerly Creek Westerly 
Creek 

Denver 1 1991 Yes 5/11/2015 

High Windsor Westerly 
Creek 

Denver 0 1892 Yes 2/28/2014 

Significant Fort Logan Dam Bear Creek Sheridan 1 1983 Yes 11/14/2014 

Significant Kelly Road 
Detention 

Westerly 
Creek 

Denver 0 1954 Yes 5/11/2015 

Source:  National Inventory of Dams (NID)   

 
Figure 4.3: Denver Dams 
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According to the NID, an additional 90 dams (shown in Table 4.8) in Arapahoe, Clear Creek, Douglas, Eagle, El 

Paso, Garfield, Jefferson, Park, Summit and Teller Counties could pose some level of threat to the metro area.  

Three dams – Cherry Creek Dam (adjacent) and Arapahoe Lake Dam (adjacent) in Arapahoe County, and 

Franktown Parker FPP-1 (13 miles from Denver) in Douglas County – would flow directly into Denver in the event 

of a breach.  Additionally, both Bear Creek and Chatfield dams in Jefferson County would cause considerable 

impacts to Denver in the event of a breach. 

Table 4.8: Dams Outside City and County of Denver Limits 

Dams Outside City and County of Denver Limits with Direct Impacts 

Hazard 
Class 

Dam County Stream Downstream Distance Built EAP EAP Date 

High Cherry Creek Arapahoe Cherry Creek Denver 0 1935 Yes 1/14/2016 

High Franktown 
Parker Fpp-1 

Douglas Baldwin 
Gulch 

Denver 13 1963 Yes 10/4/2011 

High Bear Creek Jefferson Bear Creek Lakewood 1 1979 Yes 1/12/2016 

High Chatfield Jefferson South Platte 
River 

Littleton 0 1973 Yes 1/12/2016 

Significant Arapahoe 
Lake 

Arapahoe Goldsmith 
Gulch 

Denver 0 1974 Yes 1/12/2015 

Source:  National Inventory of Dams (NID) 

Overall, 62 of these dams are high hazard class, and 28 are significant hazard class.  Figure 4.4 provides the 

locations of these dams.   
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Figure 4.4: Dams in Denver Watersheds 

 
 
Extent 

Denver has experienced one major incident caused by a dam breach – in 1933.  While this incident caused major 

damage along Cherry Creek, impacts can be expected to be very different between 1933 and 2016 due to 

development and growth.  More information on the 1933 flood and its impacts can be found in the next section. 

In 2015, the Army Corps of Engineers conducted a study on the hypothetical failure of the Cherry Creek Dam in 

Arapahoe County.  While this dam is located just outside Denver limits, the City would be immediately in the 

direct path of the waters.  According to the study, such a breach would inundate the heart of Denver with water, 

putting more than 280,000 people, nearly 39,000 structures and $14 billion of land and property in jeopardy.  

Short term, a dam breach would require immediate evacuation and sheltering for displaced residents.  Longer-

term, damages could require permanent relocation of residents and housing, and business disruption, relocation 

and/or total closure http://www.denverpost.com/2015/01/22/disaster-scenario-for-cherry-creek-dam-

weighed/. 

While Cherry Creek Dam has never come close to overtopping and the probability of a dam breach is very low, 

its location directly adjacent to a densely packed urban corridor with a high potential for impact gives it an 

elevated level of risk.  According to the Corps, the odds of the Cherry Creek Dam overtopping are one in 58,800 

in any given year.  

http://www.denverpost.com/2015/01/22/disaster-scenario-for-cherry-creek-dam-weighed/
http://www.denverpost.com/2015/01/22/disaster-scenario-for-cherry-creek-dam-weighed/
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Previous Occurrences 

On August 3rd, 1933, the Castlewood Dam, located 32 miles southeast of Denver, failed at approximately 1 a.m. 

due to heavy rains.  The water deluged the City via Cherry Creek with up to a 15-foot wall of water. This required 

warning and evacuation of residents in low-lying areas where possible, and rescue of trapped families who 

weren’t able to evacuate in time.  According to the Denver Post, approximately one-half billion gallons of water 

passed through Denver in six hours during and immediately after the flood.   The water, heavily laden with dirt, 

deposited a residue of silt within the City limits that required clean up.  The waters caused property damage, 

including washing out or damaging multiple bridges over the creek, flooded basements, and downed phone and 

power lines.  The flood caused two fatalities.   

High waters caused by heavy rains or dam breaches in other areas have affected Denver.  In 2013, high waters 

caused by rains and dam issues upstream resulted in high waters flowing over spillways and minor flooding.   

Likelihood of Future Occurrence 

Dam breaches are an infrequent occurrence in Denver.  Since 1933, the City has only experienced one full dam 

breach (which didn’t occur in the City).  Dam failure can be considered a low frequency incident. 

Vulnerability 
People 

Persons located underneath or downstream of a dam are at risk of a dam failure, though the level of risk can be 

tempered by topography, amount of water in the reservoir and time of day of the breach.  Injuries and fatalities 

can occur from debris, bodily injury and drowning.  Once the dam has breached, standing water presents all the 

same hazards to people as floodwater from other sources.  People in the inundation area may need to be 

evacuated, cared for, and possibly permanently relocated. 

Economy 

Depending on the circumstances and location of the breach, dam failure can have significant impacts on the 

economy.  Waters can flood and ruin buildings, and wash out culverts, roads, bridges and other transportation 

systems.  Depending on what the water damages, the economic impacts will vary, though both direct damage 

and access issues could cause temporary disruption or permanent closure in goods and services.   

Built Environment 

In general, communities located below a dam and along a waterway are likely to be exposed to the impacts of a 

dam failure. Specific inundation maps and risk information are included in the dam-specific emergency action 

plans.  Due to the sensitive nature of this information, it is not included in this plan. Inundation maps that identify 

anticipated flooded areas (which may not coincide with known floodplains) are produced for all high hazard 

dams and are contained in the Emergency Action Plan (EAP) required for each dam.  However, the information 

contained in those plans is considered sensitive and is not widely distributed. For reference, high hazard dams 

threaten lives and property, significant hazard dams threaten property only. 
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The potential impacts from a dam failure in the City are largely dependent on the specific dam or area in 

question.  Generally, any buildings or other infrastructure located in a dam inundation area is vulnerable to the 

impacts from rising waters.     

Critical Infrastructure Impacts 

A total dam failure can cause catastrophic impacts to areas downstream of the water body, including critical 

infrastructure.  Any critical asset located under the dam in an inundation area would be susceptible to the 

impacts of a dam failure.  Of particular risk would be roads and bridges that could be vulnerable to washouts, 

further complicating response and recovery by cutting off impacted areas. 

Natural Environment 

Dam failure effects on the environment would be similar to those caused by flooding from other causes.  Water 

could erode topsoil and cover the environment with debris.  For the most part the environment is resilient and 

would be able to rebound from whatever damages occurred, though this process could take years. 

Future Development 

Areas slated for future development should be cognizant of potential impacts from dam failure risk upstream.  

In the case of a dam failure, inundation would likely follow some existing FEMA mapped floodplains, which 

contains development restrictions for areas in the 1% annual chance floodplain, but it could exceed those 

floodplains.  It should be noted that development below a low hazard dam could increase its hazard rating.    

Consequence Summary 

The Table 4.9 provides a summary based on possible general impacts and consequences of a dam failure to a 

variety of categories.  It should be noted that these impacts could change based on the parameters of an actual 

incident. 

Table 4.9: Dam Failure Consequence Summary 

Category Narrative 

Impact on the Public Localized impacts may be severe with moderate to light impacts for outward or 
other affected areas; residents/property owners without flood insurance may be 
impacted greater than those with coverage; residents may be displaced due to 
evacuation, damage, or inaccessibility to homes; persons within flood areas have the 
potential for direct contact with hazardous materials. 

Impact on the Economic 
Condition of the City and 
County of Denver 

Local economy and finances adversely affected, possibly for an extended period of 
time depending on damage; localized disruption of roads, facilities, and/or utilities 
caused by incident may postpone delivery of some services. 

Impact on the Environment Localized impact expected to be severe for incident areas and moderate to light 
for other areas affected by flood; wetland impacts due to flooding can result in 
water quality impacts and wildlife habitat impacts; orphan drums (containers that 
may contain hazardous materials); commercial or household hazmat/hazardous 
waste can impact environmental areas; releases into streams and rivers, drinking 
water supply, ground water, and/or air. 

Impact on Property, Facilities, 
and Infrastructure 

Localized impact to facilities and infrastructure in incident area; severe 
damage possible. Critical facilities may be impacted by flooding: communications, 



 
 

CITY AND COUNTY OF DENVER HAZARD MITIGATION PLAN – RISK ASSESSMENT  Page 4-38 

 

Category Narrative 

hospitals, schools, nursing homes, utilities, waste‐water TP/WTP, roadways. Critical 
facilities may be impacted by flooding such as those related to 
communications, hospitals, schools, nursing homes, utilities, waste‐water 
treatment plants, and roadways. 

Impact on the Public Confidence 
in Government 

Ability to respond and recover may be questioned and challenged if planning, 
response, and recovery not timely and effective. 

Impact on Responders Life safety issues; impacts to transportation corridors and communications lines may 
affect responder ability to effectively respond. 

Impact on Continuity of 
Operations to Include the 
Continued Delivery of City 
Services 

Damage to facilities/personnel in incident area may require temporary or permanent 
relocation of some operations. 

Cascading Hazards  Hazardous materials; energy disruption; flooding. 

 
4.3.2 Drought 
Context 

Drought is a gradual phenomenon.  Although droughts are sometimes characterized as emergencies, they differ 

from typical emergency events.  Most natural disasters, such as floods or forest fires, occur relatively rapidly and 

afford little time for preparing for disaster response.  Droughts occur slowly, over a multi-year period, and it is 

often not obvious or easy to quantify when a drought begins and ends, yet the effects on a population or region 

can be devastating.  Drought is a complex issue involving many factors—it occurs when a normal amount of 

moisture is not available to satisfy an area’s usual water-consuming activities.   

With its semiarid conditions, drought is a natural part of the Colorado climate cycle.  Due to natural variations 

in climate and precipitation sources, it is rare for all of Colorado to be deficient in moisture at the same time.  

However, single season droughts over some portion of the state are quite common.  Defining when a drought 

begins is a function of drought impacts to water users.  Hydrologic conditions constituting a drought for water 

users in one location may not constitute a drought for water users elsewhere, or for water users that have a 

different water supply.  Individual water suppliers may use criteria, such as rainfall/runoff, amount of water in 

storage, or expected supply from a water wholesaler, to define their water supply conditions.  The drought issue 

is further compounded by water rights specific to a state or region.  Water is a commodity possessed under a 

variety of legal doctrines. The basic tenant of the Colorado water appropriation system is ‘first in time, first in 

right.’ In effect, the senior water right user, or first appropriator, must be satisfied before any other junior rights 

are fulfilled.  

Drought impacts are wide-reaching and may be economic, environmental, and/or societal.  The most significant 

impacts associated with drought in Colorado are those related to water intensive activities such as agriculture, 

wildfire protection, municipal usage, commerce, tourism, recreation, and wildlife preservation.  A reduction of 

electric power generation and water quality deterioration are also potential problems.  Drought conditions can 

also cause soil to compact and not absorb water well, potentially making an area more susceptible to flash 

flooding and erosion.  A drought may also increase the speed at which dead and fallen trees dry out and become 

particularly dangerous as fuel sources in wildfires.  Drought may also weaken trees in areas already affected by 

mountain pine beetle infestations, causing more extensive damage to trees and increasing wildfire risks.   
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An ongoing drought which severely inhibits natural plant growth cycles may increase the susceptibility of the 

area to wildfire for a period of time.  Drought impacts increase with the length of a drought, as carry-over 

supplies in reservoirs are depleted and water levels in groundwater basins decline. 

Figure 4.5: Natural Climate Variability 

 
 
Location 

Drought is a regional hazard, and at its worst can affect the entire State of Colorado with varying levels of dryness 

and drought activity.  It is safe to assume that unless the drought is at its very beginning or very end, if any area 

of Denver is affected by any level of drought, the surrounding region of the State will experience varying effects 

as well.  Denver’s water supply is largely sourced from rivers and reservoirs fed by mountain snowpack; thus 

winter drought conditions in nearby Summit, Grand, Boulder, Park, and Jefferson Counties can have 

consequences for Denver. The South Platte River, Blue River, Williams Fork River and Fraser River watersheds 

are Denver Water’s primary water sources, but it also uses water from the South Boulder Creek, Ralston Creek 

and Bear Creek watersheds. Dillon Reservoir is Denver Water’s largest storage facility and holds nearly 40 

percent of Denver’s water. When there is less snowmelt, there is less water for Denver.  When there is less water 

in the reservoirs, Denver Water helps enforce water restrictions that may become necessary to mitigate water 

shortages. 

Extent 



 
 

CITY AND COUNTY OF DENVER HAZARD MITIGATION PLAN – RISK ASSESSMENT  Page 4-40 

 

The United States Drought Monitor measures drought in five categories, from “abnormally dry” to “exceptional 

drought.”  Each condition is defined in Figure 4.6; Denver is vulnerable to all levels of drought.  Droughts are 

subject to global climate and precipitation trends, and wet and dry periods can persist for years. 

Previous Occurrences 

Droughts are regional events, sometimes impacting multiple states simultaneously.  Therefore, as the climate of 

the planning area is homogenous, it is reasonable to assume that a drought will impact the entire planning region 

simultaneously.   

Several times since the late 1800s, Colorado has experienced widespread, severe drought. The most dramatic 

occurred in the 1930s and 1950s when many states, Colorado included, were affected for several years at a time. 

There have been seven multi-year droughts in Colorado since 1893. Below are past droughts in Colorado: 

 The 1930s Drought: The Dust Bowl drought severely affected much of the United States during the 

1930s. 

 The 1950s Drought: During the 1950s, the Great Plains and the southwestern U.S. withstood a five‐year 

drought, and in three of these years, drought conditions stretched coast to coast. The 1950s drought 

was characterized by both decreased rainfall and excessively high temperatures. The area from the 

Texas panhandle to central and eastern Colorado, western Kansas, and central Nebraska experienced 

severe drought conditions. 

 The 1977 Drought: During 1976 and 1977, the state experienced record‐low stream flows at two‐thirds 

of the major stream gages, records that held until the 2002 drought. During 1976 and 1977, the State 

experienced record-low stream flows at two-thirds of the major stream gages, records that held until 

the 2002 drought. In addition, in the 1976-1977 drought the Colorado ski industry estimated revenue 

losses at $78.6 million; agriculture producers incurred higher crop production costs due to water supply 

shortages; and numerous municipalities were forced to impose water use restrictions on their 

customers. The state’s agriculture producers and municipalities received over $110 million in federal 

drought aid as a result of the 1976-1977 drought. 

 1980‐1981 Drought: Short lived, beginning in the fall of 1980 and lasting until the summer of 1981. 

 1994 Drought: Significant impacts reported included an increase in wildfires statewide, loss to the winter 

wheat crops, difficulties with livestock feeding, and impacts to the State‘s fisheries. 

 1996 Drought: July 29, the Governor issued an Executive Order proclaiming a Drought Disaster 

Emergency Declaration for fifteen counties. 

 2002 Drought: The drought of 2002 is considered the most intense drought on record for Colorado. 

Statewide snowpack was at or near all-time lows. What made 2002 so unusual was that all of the State 

was dry at the same time. By all accounts, soil moisture was nearly depleted in the upper one-meter of 

the soil profile over broad areas of Colorado by late August 2002. In over 100 years of record, 2002 was 

clearly the driest year on record based on stream flow. This was an extremely dry year embedded in a 

longer dry period (2000‐2006). These conditions were rated exceptional by the U.S. Drought Monitor 

and were the most severe drought experienced in the region since the Dust Bowl.  
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 2012 Drought: Even though 2011 was very wet across northern Colorado, the extreme drought during 

this time in Texas, New Mexico and Oklahoma was also felt in the Rio Grande and Arkansas Basins in 

Colorado.  This trend continued in those basins as 2012 began, but also increased in breadth across the 

rest of Colorado. Based on the U.S. Drought Monitor, approximately 50% of Colorado was already under 

drought conditions at the beginning of 2012.   

Drought conditions and a period of extremely hot temperatures in June 2012 contributed to very dry forests, 

contributing to the conditions that led to the High Park fire in northern Colorado and the Waldo Canyon fire near 

Colorado Springs, two of Colorado’s most destructive wildfires.  Drought conditions also exacerbated the Lower 

North Fork fire in Jefferson County in March of 2012.  Reservoir levels in many portions of the State helped abate 

some of the drought impacts seen in 2011-2013.  Had the reservoir levels not been at levels sufficient for 

carryover storage into 2012 (due to record breaking high snowpack in 2011) in many river basins, many of the 

impacts discussed above may have been worse. 

Table 4.10: USDA Secretarial Disaster Declarations for Colorado (2003 to 2016) 

Year Type Affected Counties 

2003 Drought Baca, Bent, Elbert, Kiowa, Lincoln, Prowers 

2003 Drought, Insects 25 Colorado counties 

2003 Drought Cheyenne, Phillips 

2004 Drought, Freeze, Hail 19 Colorado counties 

2004 Drought Moffat 

2005 Drought Huerfano, Las Animas, Rio Blanco 

2005 Drought, Freezing Temperatures Delta, Kit Carson 

2005 Drought, Wind, Heavy Rain, Hail Crowley, El Paso, Lincoln, 

2005 Drought, Crop Diseases, Insect Infestation Logan 

2005- 2006 Drought, Crop Diseases, Insect Infestation Huerfano, Kiowa, Las Animas, Sedgwick 

2005-2006 Drought, Fire, High Winds, Heat 28 Colorado counties (including Denver) 

2006 
Heat, high winds, insect pests, late freeze, 
drought 

17 Colorado counties 

2006 Heat, high winds, drought 
Eagle, Garfield, Larimer, Logan, Otero, Pitkin, 
Rio Blanco, Yuma 

2006 Drought Jackson, Lincoln, Mesa, Moffat 

2006 Drought Sedgwick 

2008 Drought 22 Colorado counties 

2008 Drought Fremont 

2009-2010 Drought 
Dolores, Mesa, Montezuma, Montrose, San 
Miguel 

2011 Drought Baca, Crowley, Otero 

2011 Drought 
Bent, Fremont, Las Animas, Chaffee, 
Huerfano, Prowers, Custer, Kiowa, Pueblo 

2011 Drought 
Alamosa, Conejos, Costilla, Rio Grande, 
Saguache 

2011 Drought Douglas, Elbert 

2011-2012 Drought Lincoln 

2012 Drought, excessive heat and high winds 62 Colorado counties 

2013 
Drought, Wind/High Winds, Fire/Wildfire, 
Heat/Excessive Heat, Insects 

42 Colorado counties  
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Source:  USDA – Colorado Farm Services Agency and Colorado Drought Mitigation and Response Plan (2010) 

Colorado Drought Conditions by Percentage 2000 to 2016 
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Figure 4.6: Colorado’s Cyclical Drought Conditions 

 
 

Figure 4.6 from the US Drought Monitor (USDM - National Drought Mitigation Center at the 

University Of Lincoln, Nebraska) shows that the state of Colorado has experienced cyclical 

drought conditions with 2 major periods of extended drought since 2000.   

At the peak of the most recent (2013) drought, more than 20% of Colorado fell in the 

‘Exceptional Drought’ (D4 or dark red) category, and 100% of Colorado experienced at least 

‘Moderate Drought’ (D1) conditions.  
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Figure 4.7: Drought Conditions, State of Colorado – Denver in Circle 

 

 
 

The U.S. Drought Monitor also provides maps of historic drought conditions by state. The U.S. Department of 

Agriculture (USDA), the National Oceanic and Atmospheric Administration (NOAA), and the National Drought 

Mitigation Center collaborate on this weekly product, which is released each Thursday. Multiple drought 

indicators, including various indices, outlooks, field reports, and news accounts are reviewed and synthesized. 

In addition, numerous experts from other agencies and offices across the country are consulted. The result is 

the consensus assessment presented on the USDM maps which correspond to the drought severity index above 

(Figure 4.7).  

According to this source, as of January 26, 2016, 10% of the State of Colorado is experiencing ‘Abnormally Dry’ 

(D0) conditions with normal conditions in the rest of the state, including the City and County of Denver. See 

figure above.          



 
 

CITY AND COUNTY OF DENVER HAZARD MITIGATION PLAN – RISK ASSESSMENT  Page 4-45 

 

This conclusion is corroborated by current data from the US Department of Agriculture’s Natural Resources 

Conservation Service (NRCS). The Surface Water Supply Index (SWSI) is a metric computed using only surface 

water supplies for distinct drainage basins in the state. The computation includes reservoir storage, if applicable, 

plus the forecast snowmelt/runoff. The index was created to mirror the Palmer Hydrological Drought Index 

(PHDI) with positive numbers indicating wetter conditions, negative numbers indicating dryer conditions and 

near normal conditions centered at zero.   

Adequate and excessive water supplies receive a positive number value and deficit water supplies have negative 

values. Soil moisture and forecast precipitation are not considered as such, but the forecast runoff may consider 

these values. The watershed basins in and around the City are all in positive territory, describing near normal 

and even abundant surface water conditions1. See figure below.  

Figure 4.8: January 2016 Colorado Surface Water Supply 

 
 
 
  

                                                      
1 US Department of Agriculture Natural Resources Conservation Service. February, 2016.  
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Likelihood of Future Occurrence 

Despite the fact that the state of Colorado is not currently experiencing widespread drought conditions, the 

American West (including the state of Colorado and the City and County of Denver) can expect to experience 

cyclical drought conditions in the future. According to over 100 years of precipitation data from the National 

Climate Data Canter (NCDC) the State of Colorado experiences negative Palmer Hydrological Drought Index 

(PHDI) years at least twice every decade and, in some decades (like 1930 through 1940 and 2000 to 2010), 

negative years heavily outnumber positive years.  

The average PHDI in Colorado from 1895-2000 was calculated at 0.49, or slightly wetter than normal conditions 

(the grey trend line shown below). However, when including the years between 2000 and 2015, the average 

PHDI is shown to be decreasing at a rate of 0.05 PHDI points per decade2 (the blue trend line shown in Figure 

4.9). If this trend continues, Denver and the state of Colorado must prepare for the possibility of dryer conditions 

in the long term.  

Figure 4.9: Colorado PHDI 1895 to 2015 

 

 
 
  

                                                      
2 National Climactic Data Center at NOAA.gov 
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Table 4.11: Palmer Hydrological Drought Index (PHDI) 

4.00 to 6.00 3.00 to 3.99 2.00 to 2.99 1.00 to 1.99 0.50 to 0.99 

Extremely wet Very wet Moderately wet Slightly wet Incipient wet spell 

0.49 to -0.49 

Near normal 

-0.50 to -0.99 -1.00 to 1.99 -2.00 to -2.99 -3.00 to 3.99 -4.00 to -6.00 

Incipient dry spell Mild drought Moderate drought Severe drought Extreme drought 

 

Historical analysis of precipitation shows that drought is a frequent occurrence in Colorado. Short duration 

drought as defined by the three-month Standardized Precipitation Index (SPI) occur somewhere in Colorado in 

nearly nine out of every ten years. However, severe, widespread multiyear droughts are less common. According 

to the 2013 Colorado Drought Mitigation Response Plan, the state has experienced 7 periods of multi-year 

drought since 1893 or roughly one multi-year drought every 17.5 years that will last, on average, 6.2 years. See 

Table 4.12 below.  

Table 4.12: Historic Wet and Dry Periods in Colorado 1893 to 2015 

Date Dry Wet Duration (years) 

1893-1905   12 

1905-1931   26 

1931-1941   10 

1941-1951   10 

1951-1957   6 

1957-1959   2 

1963-1965   2 

1965-1975   10 

1975-1978   3 
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1979-1999   20 

2000-2006   6 

2007-2010   3 

2010-2015   5 

 
Vulnerability 

Drought impacts are wide-reaching and may come in different forms, such as economic, environmental, and/or 

societal. Drought is one of the few hazards with the potential to directly or indirectly impact the entire 

population of the State, be it from water restrictions, higher water and food prices, reduced air or water quality, 

or restricted access to recreational areas. 

The most significant impacts associated with drought in Colorado are those related to water intensive activities 

such as agriculture, wildfire protection, municipal usage, commerce, tourism, recreation, and wildlife protection. 

Since 2003, there have been 24 USDA Secretarial Disasters declared for various counties in Colorado. These 

declarations provided financial assistance to what can be devastating losses in crop production and associated 

agricultural crop or rangeland revenues. Tourism in Colorado is strengthened by protected areas that are owned 

and managed by the State. Drought impacts to these assets translate to declines in tourism and related 

industries. Furthermore, decreased revenues for state agencies resulting from drought can reduce management 

budgets, which can have a detrimental impact on lands and wildlife. Droughts may also result in a reduction of 

electric power generation and water quality deterioration. Drought conditions can also cause soil to compact, 

decreasing its ability to absorb water, making an area more susceptible to flash flooding and erosion. A drought 

may also increase the speed at which dead and fallen trees dry out and become more potent fuel sources for 

wildfires. Drought may also weaken trees in areas already affected by mountain pine beetle infestations, causing 

more extensive damage to trees and increasing wildfire risk, at least temporarily.  

The Drought Impact Reporter at the National Drought Mitigation Center is a comprehensive database of drought 

impacts that are published in a periodical or other media outlet. While not a perfect measure of net or relative 

drought impacts, it can give an idea of the variety of societal effects a drought can have on a geographical area.  

In the middle of the most recent severe drought in 2012, Denver suffered a total of 217 impacts related to the 

hazard.   Those impacts were felt in the following categories:  agriculture (158), business and industry (17), 

energy (1), fire (35), plants and wildlife (79), relief, response and restrictions (66), society and public health (48), 

tourism and recreation (27), and water supply and quality (78).  Note that one drought impact can fall under 

multiple categories. 

People 

The most significant qualitative impacts associated with drought in the Planning Area are those related to water 

intensive activities such as wildfire protection, municipal usage, commerce, tourism, recreation, and wildlife 
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preservation.  Mandatory conservation measures are typically implemented during extended droughts, which 

can affect people. 

Drought may cause health problems related to low water flows and poor water quality; it may also cause health 

problems due to an excess of dust and poor air quality.  According to the Centers for Disease Control, viruses, 

protozoa and bacteria can pollute both groundwater and surface water when rainfall decreases.  Acute 

respiratory and gastrointestinal illnesses are more easily spread from person to person, bacteria can more easily 

contaminate and cause infectious diseases, and recreational waters can become infected with pathogens that 

thrive in the shallow warm waters that exist during drought conditions.  Generally, drought may require 

conservation of water resources, which could mean that water use is restricted to critical uses; this could impact 

how people use water on a daily basis.  Those who are young, old and suffering from chronic diseases could be 

especially vulnerable to the impacts of drought. 

Economy 

Drought could have a devastating impact on Denver’s economy.  As water resources become impacted, effects 

may be felt by any industry that uses large amounts of water, including agriculture and manufacturing. Prolonged 

drought would intensify these issues.  Regional tourism is also a key issue, as drought can negatively impact the 

ski industry in the winter, and to a lesser extent, activities related to water in the summer.  Should a drought 

become severe enough that water restrictions are put in place for non-essential uses, activities conducted by 

those industries affected would have a negative impact on the overall economy.  Food prices could increase due 

to the higher costs of production; this could be a response to a drought in Denver itself, or a drought in other 

areas of the country where food is produced. 

 
Built Environment 

Direct structural damage from drought is rare, though it can happen.  Drought can affect soil shrinking and 

swelling cycles, and can result in cracked foundations and infrastructure damage. 

Critical Infrastructure Impacts 

Much like the general built environment, direct structural damage from drought is rare, though it can happen.  

Of greater concern is the need for water to continue the essential functions of critical infrastructure.  Should a 

drought be long-term or severe enough, the lack of water could interrupt the provision of essential services of 

critical infrastructure. 

Natural Environment 

Severe, prolonged drought can negatively impact the natural environment.  Wildlife and natural habitats can be 

affected, including the shrinkage of habitat, dwindling of food supplies and the migration of wildlife to more 

palatable areas.  Prolonged drought can cause poor soil quality, loss of wetlands, and increased soil erosion.  One 

of the prevailing impacts of drought to the natural environment is the increased risk of wildfires that burn larger 

and more intensely during dry conditions. Drought conditions can also cause soil to compact and not absorb 

water well, potentially making an area more susceptible to flooding and flash flooding.  Dust can be exacerbated 

by the extremely dry conditions, and regional dust storms can occur. 
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 Potential for flash flooding increases 

 Increase in dust storms 

 Reduced stream flow 

 Increase in diseases 

 Ecosystem damage  

 Increased fire danger  

Future Development 

Drought vulnerability will increase with future development, as there will be increased demands for limited 

water resources.  Water resources planning and water conservation that accounts for future development can 

play a role in mitigating drought impacts. Denver’s 2020 sustainability goals include goals related to water 

quantity for both government operations and the community at large.  Specifically, City government aims to 

reduce the use of potable water for irrigation of parks and golf courses by 22%, and to reduce the use of potable 

water in City buildings by 20% over the 2012 baseline.   The broader community goals include working with 

Denver Water to reduce per capita use of potable water in Denver by 22% (165 gallons of water/day), and to 

take additional steps using the City’s independent authority, in partnership with the community, to keep the 

rate of increase in absolute consumption of potable water below the rate of population increase. 

Consequence Summary 

The following table provides a summary based on possible general impacts and consequences of a drought to a 

variety of categories.  It should be noted that these impacts could change based on the parameters of an actual 

incident. 

Table 4.13: Drought Consequence Summary 

Category Narrative 

Impact on the Public Health impacts from low water quality; reduced air quality; increased risk of 
infectious diseases/contamination; water supply disruptions and reduced water 
quality could impact service delivery; air quality from blowing dust could have 
detrimental heath impacts. 

Impact on the Economic 
Condition of the City and 
County of Denver 

Food costs increase due to higher costs of production; reduced tourism for activities 
reliant on precipitation (i.e. ski industry; summer water sport industries); local 
economy and finances dependent on consistent water supply or precipitation (i.e. 
snow at ski areas) may be adversely affected for duration of drought. 

Impact on the Environment Disruptions in wildlife and habitat, including decreasing animal populations and 
increased exposure to humans; decreased land quality; low stream flows; increased 
water contamination. 

Impact on Property, Facilities, 
and Infrastructure 

Infrastructure can be damaged by excessively dry expansive soil as it contracts; 
dams and ditches can experience structural damage due to decreased pore water 
pressure, damage caused by high sediment loads when pulling water from the 
bottom of reservoirs. 

Impact on the Public Confidence 
in Government 

Ability to respond and recover may be impaired if planning, response, and recovery 
not timely and effective; must strike balance between over‐reaction and under‐
response to the drought hazard. 

Impact on Responders Strain on water supply for responders; minor impacts; dust storms might require 
special equipment. 

Impact on Continuity of 
Operations to Include the 

Slow onset and nature of drought makes it unlikely to have an impact on continuity 
of operations; nature of hazard not expected to impact delivery of government 
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Category Narrative 

Continued Delivery of City 
Services 

services, except for impact on water utilities; in extreme cases municipal 
water delivery may be interrupted. 

Cascading Hazards  Wildfire; urban fire; extreme heat. 

 
4.3.3 Earthquake 
Context 

An earthquake is caused by a sudden slip on a fault.  Stresses in the earth’s outer layer push the sides of the fault 

together.  Stress builds up, and the rocks slip suddenly, releasing energy in waves that travel through the earth’s 

crust and cause the shaking that is felt during an earthquake.  

 The actual movement of the ground in an earthquake is seldom the direct cause of injury or death.  Casualties 

typically result from falling objects and debris, or from forces that damage or demolish buildings and other 

structures.  Disruption of communications, electrical power supplies, and gas, sewer, and water lines should be 

expected in a large earthquake.  Earthquakes can trigger widespread fires, dam failures, landslides, or releases 

of hazardous material, compounding their hazards. 

Earthquakes occur along faults.  A fault is defined as “a fracture or fracture zone in the earth’s crust along which 

there has been displacement of the sides relative to one another.”  For the purpose of planning there are two 

types of faults, active and inactive.  Active faults have experienced displacement in historic time, suggesting that 

future displacement may be expected.  Inactive faults show no evidence of movement in recent geologic time, 

suggesting that these faults are dormant. 

Two types of fault movement represent possible hazards to structures in the immediate vicinity of the fault: 

fault creep and sudden fault displacement.  Fault creep, a slow movement of one side of a fault relative to the 

other, can cause cracking and buckling of sidewalks and foundations even without perceptible ground shaking.  

Sudden fault displacement occurs during an earthquake event and may result in the collapse of buildings or 

other structures that are found along the fault zone when fault displacement exceeds an inch or two.  The only 

protection against damage caused directly by fault displacement is to prohibit construction in the fault zone. 

Location 

Colorado is comprised of areas with low to moderate potential for damaging earthquakes, based on research by 

geologists and geophysicists who specialize in seismology. There are about 90 potentially active faults that have 

been identified in Colorado, with documented movement within the last 2 million years. However, there are 

several thousand other faults that have been mapped in Colorado that have not been sufficiently studied to 

know whether they are capable of generating earthquakes or not. It is not possible to accurately estimate the 

timing or location of future dangerous earthquakes in Colorado. The lack of an adequate network of 

seismometers in Colorado makes it difficult to detect and locate small earthquakes. Moreover, the historical 

record is quite short (~150 years). Nevertheless, the available seismic hazard information can provide a basis for 

a reasoned and prudent approach to seismic safety. 

Not all of Colorado’s potentially active faults are in the mountains and some cannot be seen at the earth’s 

surface. For example, the Cheraw fault, which is in the Great Plains Physiographic Province in southeast 

Colorado, appears to have had movement during the recent geologic past. The Derby fault near Commerce City 
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lies thousands of feet below the earth’s surface but has not been recognized at ground level. Several potentially 

active faults in Colorado are thought to be capable of causing earthquakes as large as magnitude 6½ to 7¼.  

The Colorado Geological Survey has analyzed the following faults as they relate to Denver.  While none of these 

are located in City limits, an earthquake from these faults could impact the Metro Area causing loss to property 

and life: Chase Gulch, Cheraw, Frontal, Golden, Mosquito, Rampart, Rocky Mountain Arsenal, N Sangre de Cristo, 

N Sawatch, S Sawatch, Ute Pass, Valmont, Walnut Creek, and Williams Fork.  
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Table 4.14: HAZUS Risk 

Name of Fault Magnitude Number of 
Deaths 

Total Economic 
Loss 

Chase Gulch 6.75 WUS 0 $39.6M 

 6.75 CEUS 4 $523M 

Cheraw 7.0 CEUS/WUS 0 Can’t reach 

Frontal 7.0 WUS 0 $39.2M 

Golden 6.5 Reverse WUS 114 $3.24B 

 6.5 Normal WUS 164 $4.73B 

 6.0 Reverse WUS 17 $1.2B 

 6.0 Normal CEUS 41 $2.57B 

 5.5 Reverse WUS 2 $374M 

 5.5 Normal CEUS 5 1.03B 

 5.0 Reverse WUS 0 $98.3M 

 5.0 Normal CEUS 0 $325M 

Mosquito 7.0 WUS 0 $38.1M 

Rampart 7.0 WUS 6 $569M 

 7.0 CEUS 99 $3.19B 

 6.5 WUS 1 $129M 

 6.5 CEUS 6 $737M 

 6.0 CEUS 1 $194M 

 5.5 CEUS 0 $37M 

Rocky Mountain Arsenal 6.5 CEUS 201 $5.18B 

 5.5 CEUS 6 $1.13B 

N. Sangre 7.5 WUS 0 $29.9M 

 7.5 CEUS 8 $593M 

 7.0 WUS 0 $8.0M 

 6.5 WUS  Can’t reach 

 6.5 CEUS 0 $5.0M 

N. Sawatch 7.0 WUS 0 $15.5M 

 7.0 CEUS 2 $298M 

S. Sawatch 7.25 WUS 0 $18.7M 

 7.25 CEUS 4 $422M 

Ute Pass 7.0 CEUS 27 $1.59B 

 5.5 CEUS 0 $22M 

Valmont 5.0 WUS 0 $10.3M 

 5.0 CEUS 0 $47.4M 

Walnut Creek 6.0 CEUS 50 $2.8B 

Williams Fork 6.75 WUS 0 $24.5M 

1882 Earthquake 6.2 WUS 0 $13.1M 

 6.2 CEUS 1 $111.8M 

Source: HAZUS Risk data came from scenarios performed in FEMA’s HAZUS-MH software. Default 

attenuation functions for the Western United States (WUS) and the Central United States (CEUS) were used 

for each scenario. These functions were taken from the USGS National Seismic Hazard Maps. The 

attenuation, or decrease in height of seismic waves over time, is greater in the WUS region. This means that 

a 6.5 earthquake will be more damaging in the CEUS than in the WUS. Areas in Colorado fall in both the WUS 

and CEUS. 
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Extent 

The amount of energy released during an earthquake is usually expressed as a magnitude and is measured 

directly from the earthquake as recorded on seismographs.  Seismologists have developed several magnitude 

scales; one of the first was the Richter Scale, developed in 1932 by the late Dr. Charles F. Richter of the California 

Institute of Technology.  The Richter Magnitude Scale is used to quantify the magnitude or strength of the 

seismic energy released by an earthquake. 

Table 4.15: Richter Scale  

Magnitude Mercalli 
Intensity 

Effects Frequency 

Less than 2.0 I Microearthquakes, not felt or rarely felt; recorded by 
seismographs. 

Continual 

2.0-2.9 I to II Felt slightly by some people; damages to buildings. Over 1M per year 

3.0-3.9 II to IV Often felt by people; rarely causes damage; shaking of 
indoor objects noticeable. 

Over 100,000 per year 

4.0-4.9 IV to VI Noticeable shaking of indoor objects and rattling 
noises; felt by most people in the affected area; slightly 
felt outside; generally no to minimal damage. 

10K to 15K per year 

5.0-5.9 VI to VIII Can cause damage of varying severity to poorly 
constructed buildings; at most, none to slight damage 
to all other buildings. Felt by everyone. 

1K to 1,500 per year 

6.0-6.9 VII to X Damage to a moderate number of well-built structures 
in populated areas; earthquake-resistant structures 
survive with slight to moderate damage; poorly 
designed structures receive moderate to severe 
damage; felt in wider areas; up to hundreds of 
miles/kilometers from the epicenter; strong to violent 
shaking in epicentral area. 

100 to 150 per year 

7.0-7.9 VIII and 
greater  

Causes damage to most buildings, some to partially or 
completely collapse or receive severe damage; well-
designed structures are likely to receive damage; felt 
across great distances with major damage mostly 
limited to 250 km from epicenter. 

10 to 20 per year 

8.0-8.9 VIII and 
greater 

Major damage to buildings, structures likely to be 
destroyed; will cause moderate to heavy damage to 
sturdy or earthquake-resistant buildings; damaging in 
large areas; felt in extremely large regions. 

One per year 

9.0 and Greater VIII and 
greater 

At or near total destruction - severe damage or collapse 
to all buildings; heavy damage and shaking extends to 
distant locations; permanent changes in ground 
topography. 

One per 10-50 years 

 

Another measure of earthquake severity is Intensity.  Intensity is an expression of the amount of shaking at any 

given location on the ground surface based on felt or observed effects.  Seismic shaking is typically the greatest 

cause of losses to structures during earthquakes.  Intensity is measured with the Modified Mercalli Intensity 

Scale. 
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Table 4.16: Modified Mercalli Intensity (MMI) Scale  

MMI Felt Intensity 

I Not felt except by a very few people under special conditions.  Detected mostly by instruments. 

II Felt by a few people, especially those on upper floors of buildings.  Suspended objects may swing. 

III Felt noticeably indoors.  Standing automobiles may rock slightly. 

IV 
Felt by many people indoors; by a few outdoors.  At night, some people are awakened.  Dishes, windows, 
and doors rattle. 

V 
Felt by nearly everyone.  Many people are awakened.  Some dishes and windows are broken.  Unstable 
objects are overturned. 

VI 
Felt by everyone.  Many people become frightened and run outdoors.  Some heavy furniture is moved.  
Some plaster falls. 

VII 
Most people are alarmed and run outside.  Damage is negligible in buildings of good construction, 
considerable in buildings of poor construction. 

VIII 
Damage is slight in specially designed structures, considerable in ordinary buildings, and great in poorly 
built structures.  Heavy furniture is overturned. 

IX 
Damage is considerable in specially designed buildings.  Buildings shift from their foundations and partly 
collapse.  Underground pipes are broken. 

X 
Some well-built wooden structures are destroyed.  Most masonry structures are destroyed.  The ground 
is badly cracked.  Considerable landslides occur on steep slopes. 

XI Few, if any, masonry structures remain standing.  Rails are bent.  Broad fissures appear in the ground. 

XII Virtually total destruction.  Waves are seen on the ground surface.  Objects are thrown in the air. 

Source: Multi-Hazard Identification and Risk Assessment, FEMA 1997 

 
Previous Occurrences 

There are no active fault lines in Denver, however there have been several earthquakes that have impacted the 

Denver area:  

 November 7, 1882 (6.6)  

 June 5, 1963 (5.0) 

 January 4, 1966 (5.0) 

 August 9, 1967 (5.3)  

 November 27, 1967 (5.2) 

More than 500 earthquake tremors of magnitude 2.5 or higher have been recorded in Colorado since 1867. 

More earthquakes of magnitude 2.5 to 3 probably occurred during that time, but were not recorded because of 

the sparse distribution of population and limited instrumental coverage in much of the state. The largest known 

earthquake in Colorado occurred on November 7, 1882 and had an estimated magnitude of 6.5. The location of 

this earthquake was in the northern Front Range west of Fort Collins, estimated to be near Estes Park. 

The Big One – November 7, 1882 Magnitude 6.6: On November 7, 1882 at about 6:30 p.m. local Denver time, a 

moderately strong earthquake shook much of Colorado and parts of southern Wyoming and northeastern Utah. 

The earthquake was apparently felt as far east as Salina, Kansas and perhaps even in Plattsmouth, Nebraska 

(Rockwood, 1883; Oaks and Kirkham, 1986). An aftershock followed on the morning of November 8 (local time) 
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and was felt in Denver, Boulder, Greeley, Laramie, and near Meeker. The main event was the largest earthquake 

to occur in the Colorado region during the historical period and has received considerable study by numerous 

researchers.  

Denver - August 9, 1967 Magnitude 5.5: The most economically damaging earthquake in Colorado’s history 

occurred on August 9, 1967 in the northeast Denver metropolitan area. This magnitude 5.3 earthquake, which 

was centered near Commerce City, caused more than a million dollars damage in Denver and the northern 

suburbs. This earthquake is believed to have been triggered by the deep injection of liquid waste into a borehole 

at Rocky Mountain Arsenal. Damage was reported in Northglenn, where plate glass windows broke, many walls, 

ceilings, foundations, and concrete floors cracked, and several businesses sustained damage due to fallen 

merchandise. A liquor store estimated damage at $10,000 to $20,000. Damage was also reported in 28 locations, 

many of which suffered considerable cracked plaster and mortar, broken windows, damaged foundations and 

chimneys, and damage to household goods. The earthquake was felt as far as Sterling, Pueblo, and Laramie. 

The August 1967 earthquake was followed by an earthquake of magnitude 5.2 three months later in November 

1967. Although these events cannot be classified as major earthquakes, they should not be discounted as 

insignificant. They occurred within Colorado’s Front Range Urban Corridor, an area where nearly 75% of 

Colorado residents and many critical facilities are located. Since March 1971, well after the initial injection of 

fluids ceased, 15 earthquakes of approximate magnitude 2½ or larger have occurred in the vicinity of the 

northern Denver suburbs.  

Likelihood of Future Occurrence 

In 2009, the United States Geological Survey (USGS) released probability maps that are computed from the 

source model of the 2008 USGS-National Seismic Hazard Mapping Project (NSHMP) update.  The USGS map is 

shown in Figure 4.10 and indicates that Denver has a 0.0 to 0.01 annual chance of earthquakes of at least a 

magnitude 5.0 occurrence in the next 30 years (5.0 was the minimum magnitude in the system).  Figure 4.23 

shows that Denver has between a 0.03 and 0.04 chance of experiencing an earthquake of a magnitude greater 

that 5.0 in the next 100 years. 
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Figure 4.10: Probability of M>5.0 Earthquake Magnitudes Occurring in 30 Year Time Frame  

 

*Denver surrounded by red oval 

Source:  United States Geological Survey 2009 Earthquake Probability Mapping 
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Figure 4.11: Probability of M>5.0 Earthquake Magnitudes Occurring in 100 Year Time Frame  

 

*Denver surrounded by red oval 

Source:  United States Geological Survey 2009 Earthquake Probability Mapping 

Based on the historical earthquake record and geologic studies in Colorado, an event of magnitude 6½ to 7¼ 

could occur somewhere in the state. Scientists are unable to accurately predict when the next major earthquake 

will occur in Colorado. The major factor preventing the precise identification of the time or location of the next 

damaging earthquake is the limited knowledge of potentially active faults. Given Colorado’s continuing active 

economic growth and the accompanying expansion of population and infrastructure, it is prudent to continue 

the study and analysis of earthquake hazards.  

Vulnerability 

At least two published articles propose that a magnitude 6.0 earthquake is possible on the fault that passes 

under the Arsenal. Such an earthquake would cause more than $10 billion dollars damage.  The 2013 Colorado 

Hazard Mitigation Plan estimates potential earthquake losses and casualties for an aggregate for multiple fault 

scenarios at the county scale.  This methodology estimated earthquake losses for Denver of almost $92 billion, 

and 10,556 casualties. 
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For the purposes of this HIRA, two separate scenarios were developed using FEMA’s HAZUS software:  a 

moderate earthquake using a 500 year probabilistic scenario, and a “worst-case” scenario, based around a 

magnitude 6.5 earthquake along the fault underneath the Rocky Mountain Arsenal (RMA).  The results of both 

of those scenarios are outlined below. 

People 

 Vulnerable populations along I-25 and I-70 corridors will be severely impacted 

 Increase in sheltering and evacuation demands 

Loss of utility service would have major impacts on the people of Denver.  The following tables indicate the 

number of projected households that would experience power and water loss, and the amount of days the loss 

would last.  

Table 4.17: Expected Potable Water and Electric Power System Performance – MODERATE EARTHQUAKE 

 
Table 4.18: Expected Potable Water and Electric Power System Performance - RMA 6.5 M Earthquake 

 Total Number 
of Households 

Number of Households without Service 

At Day 1 At Day 3 At Day 7 At Day 30 At Day 90 

Potable Water 
262,995 

138,789 119,514 72,050 0 0 

Electric Power 174,313 86,709 24,117 3,103 263 

 

Sheltering is another concern during an earthquake – people may be displaced from their homes due to the 

earthquake, and those displaced people may need accommodations in temporary public shelters.  The following 

table shows project total displacement and projected shelter needs for each magnitude of earthquake. 

Table 4.19: Shelter Requirements 

MODERATE EARTHQUAKE RMA 6.5 M 

Total Population 599,931 Total Population 599,931 

Total Displaced 0 Total Displaced 29,154 

Total Seeking Shelter 0 Total Seeking Shelter 16,512 

 

The HAZUS models potential casualty numbers, based on magnitude and time of occurrence for the earthquake.  

Casualties are broken out by occupancy class, and severity is separated in one of four categories. 

 Level 1:  Injuries will require medical attention but hospitalization not needed 

 Level 2:  Injuries will require hospitalization but are not considered life-threatening 

 Level 3:  Injuries will require hospitalization and can become life-threatening if not promptly treated 

 Level 4:  Victims are killed by the earthquake 

HAZUS estimates are provided for three times of day – 2 AM, 2 PM and 5 PM.  These times represent the periods 

of the day that different sectors of the community are at their peak occupancy loads.  The 2 AM estimate 

 Total Number 
of Households 

Number of Households without Service 

At Day 1 At Day 3 At Day 7 At Day 30 At Day 90 

Potable Water 
263,107 

0 0 0 0 0 

Electric Power 0 0 0 0 0 
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considers that the residential occupancy load is maximum, the 2 PM estimate considers that the educational, 

commercial and industrial sector loads are maximum, and 5 PM represents peak commute time. 

The following tables show casualty estimates for the different times of day for each scenario. 

Table 4.20: Casualty Estimates – MODERATE EARTHQUAKE 

 Level 1 Level 2 Level 3 Level 4 

2 AM 

Commercial 0 0 0 0 

Commuting 0 0 0 0 

Educational 0 0 0 0 

Hotels 0 0 0 0 

Industrial 0 0 0 0 

Other- Residential 8 1 0 0 

Single Family 15 1 0 0 

Total 24 2 0 0 

2 PM 

Commercial 25 3 0 0 

Commuting 0 0 0 0 

Educational 5 1 0 0 

Hotels 0 0 0 0 

Industrial 3 0 0 0 

Other- Residential 1 0 0 0 

Single Family 3 0 0 0 

Total 37 4 0 0 

5 PM 

Commercial 17 2 0 0 

Commuting 0 0 0 0 

Educational 1 0 0 0 

Hotels 0 0 0 0 

Industrial 2 0 0 0 

Other- Residential 3 0 0 0 

Single Family 6 1 0 0 

Total 28 3 0 0 
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Table 4.21: Casualty Estimates – RMA 6.5 M Earthquake 

 Level 1 Level 2 Level 3 Level 4 

2 AM 

Commercial 166 53 9 18 

Commuting 0 0 0 0 

Educational 0 0 0 0 

Hotels 89 28 5 10 

Industrial 174 56 10 19 

Other- Residential 1,678 490 75 147 

Single Family 2,432 738 127 252 

Total 4,539 1,366 226 446 

2 PM 

Commercial 9,007 2,877 497 981 

Commuting 1 2 3 1 

Educational 4,024 1,291 227 444 

Hotels 17 5 1 2 

Industrial 1,283 415 71 139 

Other- Residential 308 89 14 26 

Single Family 481 144 25 48 

Total 15,121 4,824 838 1,641 

5 PM 

Commercial 5,788 1,834 318 618 

Commuting 89 111 197 38 

Educational 866 278 49 96 

Hotels 27 8 1 3 

Industrial 802 259 45 87 

Other- Residential 642 186 29 55 

Single Family 946 283 49 94 

Total 9,160 2,961 688 990 

 
 
Economy 

Depending on its location and magnitude, an earthquake could have a devastating impact on Denver’s economy.  

In general, impacts would be related to debris cleanup and management, building and infrastructure damage, 

and losses related to business and infrastructure interruption.   

HAZUS estimates economic impacts for earthquakes modeled.  Losses estimated include building-related losses, 

and transportation and utility lifeline losses.  The model estimates loss over a 15 year span after the incident. 

Building losses are broken into two categories – direct building losses and business interruption losses.  The 

direct building losses are the estimated costs to repair or replace the damage caused to the building and its 

contents.  The business interruption losses are the losses associated with inability to operate a business because 

of the damage sustained during the earthquake.  Business interruption losses also include the temporary living 

expenses for those people displaced from their homes because of the earthquake. 
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Table 4.22: Economic Losses – MODERATE EARTHQUAKE/RMA 6.5 M Earthquake (Millions of Dollars) 

Moderate Earthquake 

Category Single 
Family 

Other 
Residential 

Commercial Industrial Others Total 

Income Losses 8.53 4.77 29.20 1.56 2.55 46.61 

Capital Stock Losses 51.71 29.69 44.35 11.62 7.67 145.04 

Total 60.24 34.46 73.55 13.18 10.22 191.65 

RMA 6.5 M Earthquake 

Category Single 
Family 

Other 
Residential 

Commercial Industrial Others Total 

Income Losses 452.61 430.51 2,714.79 116.28 883.98 4,598.18 

Capital Stock Losses 3,821.97 2,782.99 5,675.74 1,665.19 3,125.09 17,070.99 

Total 4,274.59 3,213.51 8,390.53 1,781.48 4,009.07 21,669.17 

 
RMA 6.5 M Earthquake 

The total building-related losses were $21 Billion.  Twenty one percent of the estimated losses were related to 

the business interruption of the region.  By far, the largest loss was sustained by the residential occupancies, 

which made up over 35% of the total loss. 

Table 4.23: Lifeline System Losses – Transportation and Utility (Millions of Dollars) 

RMA 6.5 M Earthquake 

System Inventory Value Economic Loss 

Highway $2,265.14 $0 

Railways $1,460.99 $133.61 

Light Rail $83.80 $20.30 

Bus $6.30 $1.90 

Airport $238.40 $1.40 

Potable Water $65.08 $6.66 

Waste Water $39.05 $3.35 

Natural Gas $59.47 $1.17 

Oil Systems $18.64 $0.03 

Communication $0.19 $0.01 

 
Built Environment 

 Critical facilities (hospitals, fire and police stations) not built to withstand earthquakes 

 10 Tier II facilities with Risk Management Plans in “heavy” shake areas 

 Major transportation routes impacted/cut off (bridges, overpasses) 

 Damage to: 

o Buildings (e.g. collapsing or foundation movement) 

o Dams and levees (potentially leading to flooding) 

o Underground water storage tanks and water reservoirs 

o Underground fuel storage tanks 

o Stormwater systems (increasing the impacts of flooding) 

o Sewer systems (increasing the possibility of disease outbreak) 

o Gas/oil pipelines and chemical storage tanks (increasing the potential for a release or fires) 
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HAZUS estimates the number of buildings that will be damaged during a modeled earthquake, and these 

estimates are provided in the tables below.  For each earthquake, the majority of structures will either not be 

damaged or suffer slight damage. 

Table 4.24: Expected Building Damage by Occupancy – RMA 6.5 Mag Earthquake 

 None Slight Moderate Extensive Complete 

Count (%) County (%) Count (%) Count (%) Count (%) 

Agriculture 134 0.11 83 0.11 90 0.17 86 0.28 99 0.38 

Commercial 1,756 1.49 1,355 1.85 3,191 5.93 3,652 11.96 4,036 15.42 

Education 59 0.05 31 0.04 43 0.08 46 0.15 54 0.20 

Government 40 0.03 32 0.04 88 0.16 139 0.46 193 0.74 

Industrial 478 0.41 333 0.45 767 1.42 929 3.04 1,144 4.37 

Other 
Residential 

47,216 41.1 32,840 44.72 23,620 43.88 13,046 42.73 11,647 44.48 

Religion 237 0.20 151 0.21 216 0.40 250 0.82 283 1.08 

Single Family 67,825 57.6 38,609 52.58 25,809 47.95 12,384 40.56 8,727 33.33 

Total 117,745  73,437  53,822  30,534  26,183  

 
Table 4.25: Expected Building Damage by Occupancy – Moderate Earthquake 

 None Slight Moderate Extensive Complete 

 Count (%) County (%) Count (%) Count (%) Count (%) 

Agriculture 399 0.22 15 0.31 6 0.46 1 0.52 0 0.37 

Commercial 13,225 7.28 583 12.49 231 17.26 33 20.06 1 20.57 

Education 449 0.25 16 0.35 6 0.46 1 0.45 0 0.44 

Government 481 0.26 20 0.42 7 0.52 1 0.45 0 0.49 

Industrial 3,181 1.75 146 3.13 65 4.86 9 5.78 0 3.36 

Other 
Residential 

13,094 7.21 432 9.26 129 9.64 10 6.04 0 4.66 

Religion 1,155 0.64 42 0.89 15 1.10 2 1.00 0 1.17 

Single Family 149,646 82.39 3,414 73.14 878 65.71 107 65.69 4 68.95 

Total 181,630  4,668  1,336  163  5  

 
Critical Infrastructure Impacts 

An earthquake could have major impacts on critical infrastructure.  HAZUS estimates impacts to critical facilities 

including hospitals, schools, Emergency Operations Centers (EOCs), police stations and fire stations.  The 

following table shows the estimates for the 6.5 earthquake scenario; the 500 year moderate earthquake scenario 

did not have any impacts. 

Table 4.26: Expected Damage to Critical Facilities – RMA 6.5 Mag Earthquake 

Classification Total Number of Facilities 

At Least Moderate 
Damage > 50% 

Complete Damage 
> 50% 

With Functionality 
> 50% on Day 1 

Hospitals 13 10 0 0 

Schools 215 170 59 28 

EOCs 1 0 0 1 

Police Stations 15 0 0 1 

Fire Stations 33 0 0 14 

Total 277 180 59 44 
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Natural Environment 

Generally, hazard specific impacts to the natural environment from an earthquake would be quickly absorbed 

by the surrounding area.  An earthquake could cause cascading effects, including dam failure or rockslide that 

would impact the natural environment in different ways, depending on the scope of the cascading hazard.  Other 

types of ground deformation could result as well. 

Future Development 

Building codes substantially reduce the costs of damage to future structures from earthquakes.  Future buildings 

built should be constructed to account for potential earth shaking and earthquake impacts.   

According to Section 1613.5.6.3 Seismic design category of the 2011 Building Code of the City and County of 

Denver, all buildings and structures in the City and County of Denver shall satisfy the requirements of seismic 

design category B, as a minimum.  More development and population growth exposes more people to the 

hazard, however. 

Consequence Summary 

The following table provides a summary based on possible general impacts and consequences of an earthquake 

to a variety of categories.  It should be noted that these impacts could change based on the parameters of an 

actual incident. 

Table 4.27: Earthquake Consequence Summary 

Category Narrative 

Impact on the Public Increase in sheltering and evacuation demands; vulnerable populations along I-25 
and I-70 corridors will be severely impacted; there is high expectation of a mass 
casualties and/or fatalities in a significant event (6-7 magnitude). 

Impact on the Economic 
Condition of the City and 
County of Denver 

Potential business impacts from facility damage, road closures and other 
transportation issues; potential loss of facilities or infrastructure function or 
accessibility and uninsured damages; debris management demands (costs/location); 
lesser magnitude earthquakes in the Denver region have caused millions of dollars in 
damages. 

Impact on the Environment Environmental damage variable due to location and magnitude; possible cascading 
water quality issues from damaged water treatment facilities or impacts to ground 
and air quality from hazardous material leaks. 

Impact on Property, Facilities, 
and Infrastructure 

Buildings, vehicles, signage, and/or any unsecured property may be damaged or 
destroyed during a significant event; HAZUS loss estimation scenario results returned 
billions of dollars in loss related to faults capable of 6‐7 magnitude quakes; lesser 
magnitude events in the 5 range may cost millions in damage depending on 
impacted area; buildings, equipment, and utility infrastructure are typically not 
constructed in Colorado to withstand a 6‐7 magnitude quake; potential for high 
impact of destruction or usability; possible impacts to communications; expected 
damage to water treatment facilities, government buildings, public safety facilities, 
power generation and distribution, and healthcare facilities. 

Impact on the Public Confidence 
in Government 

Public holds high expectations of government capabilities for public information and 
response and recovery activities related to large scale disaster events such as 
earthquake; high expectations for rapid restoration of critical lifelines. 

Impact on Responders Unsafe structural or environmental conditions may persist during the response 
period putting search and rescue personnel and other responders at risk; structural. 
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Category Narrative 

damage to hospitals, fire stations, police stations; scale of event will likely 
overwhelm local resources and require mutual aid assistance from outside the area 
of impact 

Impact on Continuity of 
Operations to Include the 
Continued Delivery of City 
Services 

Loss of facilities or infrastructure function or accessibility or ability to provide 
services; power interruption is likely if not adequately equipped with backup 
generation; large scale of event will typically overwhelm emergency response and 
coordination services and may require mutual aid assistance from outside the 
impacted area 

Cascading Hazards  Energy Disruption; Urban Fire; Dam or Levee Failure 

 
4.3.4 Expansive Soils and Subsidence 
Context 
Expansive Soils 

One of Colorado's most significant geologic hazards is swelling soil, causing more property damage than any 

other natural hazard. Soils that contain a high percentage of certain types of clay can expand when exposed to 

water and exert enough force to break up any structure that they encounter. Sound building techniques can 

prevent swelling-soil damage to structures, but it is crucial that builders follow these techniques faithfully.  

Expansive, or swelling soils or rock, are defined as soils or soft bedrock that increase in volume as they get wet 

and shrink as they dry out. They are also commonly known as bentonite, expansive, or montmorillonitic soils.  

Swelling soils contain a high percentage of certain kinds of clay particles that are capable of absorbing large 

quantities of water. Soil volume may expand 10 percent or more as the clay becomes wet. The powerful force 

of expansion is capable of exerting pressures of 20,000 psf or greater on foundations, slabs or other confining 

structures. Subsurface Colorado swelling soils tend to remain at constant moisture content in their natural state 

and are usually relatively dry before construction. Exposure to natural or human-caused water sources during 

or after development results in swelling. In many instances the soils do not regain their original dryness after 

construction, but remain moist and expanded. 

Changes in drainage after construction and watering of new grass around a building allow more water than usual 

to soak into the claystones. The claystones respond by doing what comes naturally: they swell. Shrinking and 

swelling can cause damage to buildings, roads, and other structures and to plant roots. Special considerations 

for structural design are common to mitigate against expansive soils. Local or site-specific soil survey data should 

indicate that an area contains soil with a high shrink-swell potential. 

Subsidence 

Land subsidence is the sinking of the land over human-made or natural underground voids. Subsidence occurs 

naturally and also through man-driven or technologically exacerbated circumstances. In Colorado, the types of 

subsidence of greatest concern are settlement related to collapsing soils, sinkholes, and ground subsidence over 

abandoned mine workings.  Human-driven or technology exacerbated subsidence conditions are associated with 

the lowering of water tables, extraction of natural gas, ruptured water mains, poorly consolidated fill material 

or subsurface mining activities. As the underground voids caused by these activities settle or collapse, 

subsidence occurs on the surface. Land subsidence may occur abruptly—virtually instantly—or gradually over 
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many years as sags or depressions form on the ground surface.  In Denver subsidence is sometimes a result of 

development on poorly consolidated fill or abandoned landfills. 

Subsidence may result in serious structural damage to buildings, roads, irrigation ditches, underground utilities, 

and pipelines. It can disrupt and alter the flow of surface or underground water. Weight, including surface 

developments such as roads, reservoirs, and buildings and human-made vibrations, from such activities as 

blasting or heavy truck or train traffic, can accelerate natural processes of subsidence, or incur subsidence over 

human-made voids. Fluctuations in the level of underground water caused by pumping or by injecting fluids into 

the earth can initiate sinking to fill the empty space previously occupied by water or soluble minerals. The 

consequences of improper use of land subject to ground subsidence can be excessive economic losses, including 

the high costs of repair and maintenance for buildings, irrigation works, highways, utilities, and other structures. 

This results in direct economic losses to citizens as well as indirect economic losses through increased taxes and 

decreased property values. 

Location 

Less than 50% of soils in Denver have high swelling potential, as noted in Figure 4.12.   

Figure 4.12: Expansive Soil Distribution Map 

 
 

According to the 2013 Colorado Hazard Mitigation Plan, soils around Denver are susceptible to swelling.  Areas 

in southeastern Denver have anywhere from a 6%-9% chance of shrinkswell potential in any given year. 
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Figure 4.13: Expansive Soils in Colorado 

 
 
 
Extent 

Impacts related to expansive soils historically have been isolated and affected foundations of residential housing.  

In areas of high swelling soils damage to foundations can lead to buildings being condemned.  No evidence of 

this extent level has been recorded.  Subsidence over former landfills has been capable of gradual and prolonged 

infrastructure damage.  Subsidence due to water main ruptures can result in collapsing streets and vehicle 

damage. 

Previous Occurrences 
Expansive Soils 

About 50 percent of Colorado’s soil has a high or very high potential for shrinking and swelling and is a perpetual 

natural phenomenon. Arid or semi-arid areas with seasonal changes of soil moisture, such as Colorado, 

experience a much higher frequency of swelling problems than areas that have more constant soil moisture.  

Past events along the Front Range have been damaging but research showed little evidence of impacts in Denver.  

Issues are typically mitigated during construction due to mandated soil testing. 
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Subsidence 

The steering committee noted that some areas have had subsidence problems due to development on former 

landfills. These areas include the Denver Public Schools bus barn and Harris Lane.   

Likelihood of Future Occurrence 

Lands within the City and County of Denver do not have much history with either expansive soils or land 

subsidence, as the problem is much more prevalent in the surrounding suburbs, especially those located closer 

to the Front Range.   

Expansive Soils 

Conditions related to natural causes such as precipitation and drought cycles, in addition to development and 

land use prevalent in the past, are expected to continue, so a certain degree of damage to property and 

infrastructure is expected to occur on an annual basis.  

Subsidence 

Natural drought and precipitation cycles and development activities will continue to occur, though actual 

incidences of subsidence causing damage are only likely to occur occasionally. 

Vulnerability 
People 

No direct impacts on people are anticipated.  Should an impact occur, it is anticipated to be localized. 

Economy 

No extensive economic impacts are anticipated but see discussion on built environment below.   

Built Environment 

While impacts are slow to accumulate, costly damages to roads and other infrastructure could occur.  The 

majority of the hazard’s significance is drawn from the exposure of existing development to this hazard. Older 

construction may not be resistant to the swelling soil conditions and, therefore, may experience expensive and 

potentially extensive damages.  This includes heaving sidewalks, structural damage to walls and basements, the 

need to replace windows and doors, or dangers and damages caused by ruptured pipelines.  Newer construction 

may have included mitigation techniques to avoid most damage from the hazard, but the dangers continue if 

mitigation actions are not supported by homeowners.  For example, the maintenance of grading away from 

foundations and the use of appropriate landscaping near structures must be continued to prevent an 

overabundance of water in vulnerable soils near structures.  While continued public education efforts may help 

increase compliance for landscaping and interior finishing mitigation actions, physical reconstruction of 

foundations is probably not feasible in all but the most heavily impacted of existing development.  Therefore, 

damages may be expected into the future for existing structures.   

According to the HMPC, expansive soils issues are typically mitigated during construction due to mandated soil 

testing by the City.   
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Critical Infrastructure Impacts 

Roads, pipelines and facilities can be impacted but significant impacts are not anticipated. 

Natural Environment 

No significant impacts are anticipated. 

Future Development 

The recognition of subsidence and expansive soils allows it to be mitigated in future development.  

Consequence Summary 

The following table provides a summary based on possible general impacts and consequences of expansive soils 

to a variety of categories.  It should be noted that these impacts could change based on the parameters of an 

actual incident. 

Table 4.28: Expansive Soils and Subsidence Consequence Summary 

Summary Category Narrative 

Impact on the Public Risk is related to anything built on the ground that may be affected from slow 
movement. Homeowners, developers, and owners of public facilities and 
infrastructure. CGS reports that one in five people is affected by expansive soils. 

Impact on the Economic 
Condition of the City and 
County of Denver 

None or limited loss of facilities or infrastructure function or accessibility and 
limited uninsured damages. 

Impact on the Environment Limited impact anticipated to the environment other than changes in soil 
characteristics. 

Impact on Property, Facilities, 
and Infrastructure 

Instances of property losses due to shrinking and swelling can cause major or 
long‐term property damage impacting structural stability. 

Impact on the Public Confidence 
in Government 

Characteristics of expansive soils such as duration and speed of onset result in 
limited response functions for government beyond building inspection and repair. 

Impact on Responders Some exposure exists to personnel performing routine duties after a specific site 
is impacted and unstable. 

Impact on Continuity of 
Operations to Include the 
Continued Delivery of City 
Services 

None or limited loss of facilities or infrastructure function or accessibility or ability 
to provide services. May have limited power interruption if not adequately 
equipped with backup generation. 

Cascading Hazards  Utility Disruption 

 
4.3.5 Extreme Heat 
Context 

Over the last 30 years in the United States, excessive heat accounted for more reported deaths annually than 

hurricanes, floods, tornadoes, and lightning combined. The extreme heat hazard in Colorado is often 

underestimated because other natural hazards occur more frequently and its effects can vary based on region 

and vulnerable population within the State. 

Extreme heat conditions are defined by summertime weather that is substantially hotter and/or more humid 

than average for a location at that time of year. This definition for extreme heat may be refined with 
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considerations such as summertime temperatures that hover 10 degrees or more above the average high 

temperature for the region and last for several weeks. The Heat Index (HI) or the "Apparent Temperature" is an 

accurate measure of how hot it actually feels when the Relative Humidity (RH) is added to the actual air 

temperature. The heat index may be used to help determine when an extreme heat event is occurring. Heat 

alert procedures from the National Weather Service (NWS) are based mainly on Heat Index Values.  

According to the 2014 Denver Climate Adaptation Plan, specific impacts from increased temperatures include: 

 An increase in residential and commercial energy consumption, increasing the potential for power 

outages. 

 An increase in public health emergencies and human health issues, particularly in vulnerable 

populations. 

 A reduction in supply and quality of water within the watersheds that serve the City. 

Increased temperatures and heat waves can cause public health emergencies due to increased daytime 

temperatures and reduced nighttime cooling. Citizens may not be able to cool down and seek relief from 

extreme daytime temperatures. The Center for Disease Control estimates that from 1979 to 1999, excessive 

heat exposure contributed to more than 8,000 premature deaths in the United States. A report released by the 

Rocky Mountain Climate Institute and the City of Fort Collins found that the number of 90°F or higher days in 

Fort Collins increased 162% from 1961-2013 and the number of heat waves (three consecutive days at 90° or 

higher) increased 533% from 1961-2013. This increase in number of 90° days and heat waves is anticipated to 

bring changes to water use and needs, human health and comfort, agriculture, and ecosystems. 

Human health can also be affected by changing disease patterns due to shifts in trade and transport of diseases 

as a result of changing climate patterns and increased temperatures. These disease vectors can spread quickly 

in a dense, urban environment. Vulnerable populations such as low income residents, the elderly, children, and 

people with compromised or less developed immune systems will face disproportionate risks and difficulties 

regarding health impacts of increased temperatures. Adverse effects on Denver’s health levels may also increase 

medical costs associated with allergies and respiratory conditions. 

Denver Water completed a simple sensitivity assessment to examine how a 5°F increase in average temperature 

could change water supply and demand. Findings show available water supplies could decrease by 20%, while 

water use could simultaneously increase by 7 percent assuming a continuation of current patterns of 

consumption. 

Location 

Extreme heat is a regional event; the entire City would be affected by an incident.  The term "heat island" 

describes built up areas that are hotter than nearby rural areas. According to the EPA the annual mean air 

temperature of a city with 1 million people or more can be 1.8–5.4°F (1–3°C) warmer than its surroundings. In 

the evening, the difference can be as high as 22°F (12°C).  Thus the urban core will be more susceptible to heat 

events than the outlying areas. 

Extent 

In Denver, monthly average maximum temperatures range from the low 40s in December and January to the 

lower 90s in July.  The highest recorded daily temperature was 104 degrees, recorded on both June 26, 1994 and 
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July 21, 2005.  Extreme temperature minimums and maximums for Denver are shown in Figure 4.14.  This range 

of temperatures gives an approximation of the highs Denver could expect to experience; current climate trends 

could cause temperatures higher than this range in the future.   

Figure 4.14: Denver Temperature Averages and Extremes 

 
 
Previous Occurrences 

The summer of 2012 was the hottest on record, with 73 days over 90 degrees F, with 13 of these over 100 

degrees F (which is also a record). During 2008, Denver's 87 year-old record for the number of consecutive days 

above 90 degrees F was broken. The new record of twenty-four consecutive days surpassed the previous record 

by almost a week. This record was tied in 2012. In only 4 years since record taking began have there been two 

streaks in the same year where the streaks were both in the double digits, and 2012 was one of these years (in 

addition to 2000, 1990 and 1878). In August 2011, Denver had its hottest August in its history. There were six 

record high temperatures either tied or broken during the month. The Table 4.29 shows Denver’s historic count 

of 90 degrees or higher days since 1960. The average number of 90 degree days per year in Denver is 33.  

Table 4.29: Denver’s 90+ Degree Days 

2012 73 

2000 61 

1994 60 

2002 56 

2005 55 

2007 54 

2006 54 

1978 52 

1874 51 

1964 50 

1960 50 

2011 50 

Source: NWS 
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Likelihood of Future Occurrence 

Extreme heat incidents occur on an almost annual basis. Since the record hot year of 1998, six of the years from 

1998 to 2007 have had annual average temperatures that fall in the hottest 10 percent of all years on record for 

the United States. This example supports a shift towards a warmer climate with an increase in extreme high 

temperatures and a reduction in extreme low temperatures. Per the High Plains Regional Climate Center, these 

types of changes have been apparent in the western half of North America. 

Vulnerability 
People 

Extreme temperatures can cause serious injury or death, but usually not in large numbers.  During periods of 

extreme temperatures, inadequate protection from and exposure to harsh elements is especially dangerous. 

Consequently, during extreme temperature conditions, the State of Colorado has concerns for specific 

populations who have been identified as especially vulnerable. Situational and physical characteristics help to 

identify vulnerable populations that may not comfortably or safely access and use disaster resources.  

Elevated temperatures have the potential to increase the rate of ground level ozone formation.  Ground level 

ozone can lead to urban smog which has adverse health effects including: 

 Difficulty breathing  

 Shortness of breath and/or painful breaths 

 Coughing and sore or scratchy throat 

 Aggravation of lung diseases such as asthma, emphysema, and chronic bronchitis 

 Increased susceptibility to vector borne diseases 

For nearly all cities, including Denver, the number of heat-related deaths is declining. This indicates that there 

has been a decrease in heat-related deaths over time - meaning that the population has become better adapted 

to heat waves. This adaptation is most likely a result of improvements in medical technology, access to air-

conditioned homes, cars, and offices, increased public awareness of potentially dangerous weather situations, 

and proactive responses of municipalities during extreme weather events.  

Regardless of any trends indicating heat-related deaths are declining, extreme heat events remain a danger. 

Specific high-risk groups typically experience a disproportionate number of health impacts from extreme heat 

conditions. The populations that have physical, social, and economic factors and the specific actions that make 

them at high risk include:  

 Older persons (age > 65)  

 Infants (age < 1)  

 The homeless  

 The poor  

 People who are socially isolated  

 People with mobility restrictions or mental impairments  

 People taking certain medications (e.g., for high blood pressure, depression, insomnia) 
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Economy 

Extreme heat can have impacts on Denver’s economy.  Short term impacts can include direct or indirect 

interruptions in commerce as the public stays sheltered to avoid the temperatures.  Short term impacts can also 

include elevated demand for energy sources.  Long-term effects include impacts to water and energy usage.   

The Denver Climate Adaptation Plan identifies higher energy consumption and demand, higher building 

maintenance costs, climate-induced in- and out- migration of workforce populations and businesses, warming 

of stream and lake systems affecting aquatic species and human recreation, and higher water demands and 

possible higher cost of water.  It should be noted that a cascading hazard from extended spells of extreme heat 

could be drought, which can compound issues with water availability and usage. 

Built Environment 

Generally, extreme heat doesn’t have major direct effects on infrastructure.  Roads can be affected by road 

buckling and pavement damage.   

Critical Infrastructure Impacts 

Elevated temperatures in Denver will increase energy demand for cooling. This will add additional stress on the 

electric grid, especially during periods of peak demand. These periods generally occur on hot, sunny, summer 

weekday afternoons when offices and homes are running cooling systems, lights, and appliances.  For every 1°F 

increase in temperature, peak urban electric demand increases 1.5 to 2%.  Overloaded electric grids are more 

susceptible to black outs and interruptions in service. 

Natural Environment 

The Denver Climate Adaptation Plan identifies vulnerabilities in the natural environment from long-term 

extreme heat.  These vulnerabilities include the warming of stream and lake systems affecting aquatic species 

and an increased threat of pests, invasive species and noxious weeds. 

Increased air temperatures can cause an increase in water temperatures in streams, rivers, and lakes. Elevated 

surface temperatures are transferred to stormwater during rain events, which is released in a water body and 

raises the temperature. Studies have shown that during rain events runoff from urban areas was about 20 to 

30°F warmer than runoff from nearby rural areas. This impairs water quality and compromises aquatic species’ 

metabolism and reproduction. Elevated water temperatures can inhibit aquatic life, especially if a species can 

only survive in a small range of water temperatures. 

The Colorado Hazard Mitigation Plan notes that extreme heat is usually accompanied by little precipitation, low 

humidity and increased fire risk.  

According to the HMPC, a wide temperature swing in November 2014 resulted in tree health issues.  The City is 

expected to lose approximately 15% of its urban forest canopy due to emerald ash borer; this could lead to 

increased susceptibility to extreme heat.   
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Future Development 

Since structures are not usually directly impacted by severe temperature fluctuations, future development is 

less impacted by this hazard than others in the plan.  However, pre-emptive cautions such as construction of 

green buildings that require less energy to cool, use of good insulation on pipes and electric wirings, and smart 

construction of walkways, parking structures, and pedestrian zones that minimize exposures to severe 

temperatures may help increase the overall durability of the buildings and the community to the variations.  

Continued development also implies continued population growth, which raises the number of individuals 

potentially exposed to variations. Public education efforts should continue to help the population understand 

the risks and vulnerabilities of outdoor activities, property maintenance, and regular exposures during periods 

of extreme heat.  As Denver urban development occurs so does the urban heat island grow and that could lead 

to increased likelihood of extreme heat events.  This can be tempered somewhat by green infrastructure or low 

impact development. 

Consequence Summary 

The following table provides a summary based on possible general impacts and consequences of extreme heat 

to a variety of categories.  It should be noted that these impacts could change based on the parameters of an 

actual incident. 

Table 4.30: Extreme Heat Consequence Summary 

Category Narrative 

Impact on the Public Can cause serious medical issues or death; vulnerable populations especially 
susceptible to impacts. 

Impact on the Economic 
Condition of the City and 
County of Denver 

Higher energy consumption and demand; higher building maintenance costs; 
climate-induced in- and out- migration of workforce populations and businesses; 
warming of stream and lake systems affecting aquatic species and human recreation; 
higher water demands and possible higher cost of water. 

Impact on the Environment Warming of stream and lake systems affecting aquatic species; increased threat of 
pests, invasive species and noxious weeds. 

Impact on Property, Facilities, 
and Infrastructure 

Extreme temperature events tend to cause greater energy use, which can involve 
not only higher energy costs but can also result in infrastructure failures due to 
limitations in the capacity of the utility system; general no direct impacts to built 
environment. 

Impact on the Public Confidence 
in Government 

Characteristics of extreme heat events limited response and recovery functions for 
government beyond first responders; provision of cooling centers may relate to 
public perception of emergency service. 

Impact on Responders Exposure risks to personnel while performing duties in potentially heavy personnel 
protective equipment. 

Impact on Continuity of 
Operations to Include the 
Continued Delivery of City 
Services 

Stresses on water systems due to increased water usage; stresses on electrical 
systems due to increased electrical use for cooling. 

Cascading Hazards  Drought; wildland fire. 
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4.3.6 Flooding (River and Urban) 
Context 

Denver lies within the plains region of South Platte River Drainage Basin, where streams flow in alluvial channels. 

The Lower South Platte drainage area topography represents flat to gentle undulating plains, with elevations 

ranging from 5,650 feet in the southeast to 4,950 feet in the floodplain of the South Platte River. Drainage from 

the west flows easterly from the foothills into tributaries of the South Platte River. On the east side of the South 

Platte River in the Denver area, major drainage flows lead from southeast to northwest by way of Cherry Creek, 

Sand Creek and Harvard Gulch.  Significant development has occurred over the last century within historic 

drainageways that has previously been devoted to farming, the primary examples being the Globeville and 

Valverde neighborhoods. 

On average, Denver experiences about 75 storm events annually. Of these 75 events, about 46 on an average 

annual basis produce less than 0.1 inch of precipitation. About 22 of the remaining 29 runoff-producing average 

annual events total between 0.1 inches and 0.5 inches of precipitation. Typically, Denver experiences only 7 large 

storm events (greater than 0.5 inches) annually. These significant storm events are characterized by short 

duration, high-intensity rain showers that overwhelm the existing drainage system for several hours. 

There are two types of floods that can occur in Denver: 

Riverine flooding occurs when heavy precipitation causes a river or stream to overflow its banks into the adjacent 

floodplain.  Regulated floodplains are depicted on FEMA Flood Insurance Rate Maps (FIRMs).  FIRMs include 

statistical information such as data for river flow, hydrologic/hydraulic analyses and rainfall and topographic 

surveys.  

Urban flooding occurs suddenly when intense rain overwhelms the capacity of the City’s drainage system. Low 

lying areas are the most likely to flood in this scenario.  These areas are not shown on FEMA FIRMs and therefore 

flood insurance is not federally-mandated and most floodplain- specific regulations do not apply.  The Storm 

Drainage Master Plan defines these areas as Significant Flooding Locations (SFLs) and Potential Inundation Areas 

(PIAs - where localized neighborhood flooding where street depths exceed 1-foot) 

Stormwater Management 

Traditionally, drainage in the Denver Metropolitan Area has been managed with a combination of underground 

storm drains, overland flow conveyance elements (e.g. roads and channels) and regional detention facilities. 

Within a majority of the older sections of Denver, existing storm drains provide flood protection for between a 

1- and 5-year storm event. Runoff generated from larger storm events is temporarily stored in streets and 

ultimately conveyed to gulches and streams via the combination of roads and storm drains when capacity 

becomes available.  

In many areas of the City, the existing drainage system does not meet current stormwater drainage criteria, 

whereby the initial storm event (2-year recurrence for residential areas and 5-year recurrence for 

commercial/industrial areas) cannot be fully conveyed within pipes or dedicated drainage channels. In other 

words, the current drainage system is generally undersized except for the major drainageways, which have been 

improved over the years (e.g. South Platte River, Goldsmith Gulch, and Harvard Gulch). 
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Complaint records maintained by the City since 2000 indicate a number of locations where surface storm runoff 

exceeds the City’s street depth criteria of 12-inches of flow in the gutter and significant flooding and/or property 

damage have been reported.   

Location 

Denver has numerous rivers, streams, and creeks that can pose flooding risks.  The following map shows areas 

susceptible to a 100-year flood (1% chance of occurring in a given year) and a 500-year flood (0.2% chance of 

occurring in a given year), based on FEMA’s Digital Flood Insurance Rate Maps (DFIRM).  The map does not show 

the location of PIAs or SFLs, which are areas that could be inundated by localized flooding. 

Figure 4.15: City and County of Denver FEMA DFIRM Flood Hazards 

 
 

According to Denver Public Works neighborhoods susceptible to flooding include Globeville, Auraria, Sun Valley, 

Valverde, Barnum, Athmar Park, Bear Valley, Fort Logan, Ruby Hill, Overland, Rosedale, University, Hampden, 

Goldsmith, and East Colfax. Some waterways and gulches have been filled in over the years and built upon, 

constricting the floodplain.  Specific areas include the Globeville, Park Hill, and Montclair neighborhoods.  There 

are 19 major drainageways within the City.  The following is a brief description of each drainageway, beginning 

with the largest. 
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South Platte River  

The South Platte River is the largest receiving waterway in the Denver Metropolitan area and flows from south 

to north along the I-25 corridor through Denver. Within the City limits, the South Platte River spans 11.7 miles 

from Dartmouth Avenue to Franklin Street. The drainage basin covers approximately 4,850 square miles 

extending from the Continental Divide in the Rocky Mountain Front Range to the high plains and foothills of 

eastern Colorado. The intense urbanization in the metropolitan area consists primarily of residential and 

commercial areas and some industrial regions along the river valley. 

The major flood potential of the South Platte River within City limits is mitigated by the Chatfield, Cherry Creek, 

and Bear Creek reservoirs. Short duration flooding is still possible from extremely heavy precipitation in areas 

below the dam-sites. Peak 100-year flows of the South Platte vary from 5,000 cfs near Chatfield to 38,000 cfs at 

the confluence with Sand Creek. Dry weather discharges in the South Platte River through Denver generally 

range from 150 cfs upward to over 1,000 cfs during the spring runoff period. 

Clear Creek  

Clear Creek is a west bank tributary to the South Platte River, and has its source in the Rocky Mountains west of 

Denver.  Within this lower reach, Clear Creek passes through unincorporated areas of Adams and Jefferson 

Counties, and the cities of Golden, Wheatridge, Arvada and Denver. Clear Creek crosses the northwest corner of 

Denver for a distance of 0.2 miles in the vicinity of 52nd Avenue and Gray Street. 

The drainage area at the mouth is 575 square miles. There are 11 major reservoirs in the lower Clear Creek basin, 

three of which are on-stream and provide some residual flood control effects downstream from each site 

including Ralston Reservoir, Maple Grove Reservoir, and Leyden Lake.  

Per the Denver FIS, past floods on Clear Creek have been infrequent, and usually not severe in the lower reaches.  

Major flooding has occurred upstream from Denver. 

Cherry Creek 

The Cherry Creek tributary area consists of 410 square miles of which 385 square miles drain into Cherry Creek 

Reservoir. The lower Cherry Creek basin covers 25.2 square miles, with Goldsmith Gulch contributing 7.7 square 

miles of the total area. The lower channel of Cherry Creek flows 11.5 miles from the reservoir to the South Platte 

River confluence in the vicinity of Speer Boulevard. The lower channel has been improved with retaining walls 

to contain the 100-year storm from 1st Avenue to the confluence. Upstream of 1st Avenue the 100-yr flood is 

mostly contained due to improvements that generally consist of re-shaping and cleaning the channel.  

Bear Creek 

Bear Creek generally flows eastward from its headwaters at Mount Evans through the towns of Evergreen and 

Morrison until it reaches the metropolitan area of Denver where it is tributary to the South Platte. The basin 

drainage basin is approximately 36 miles long and has an average width of about 9 miles. This encompasses 

approximately 261 square miles of drainage area. Elevations in the basin range from approximately 14,260 feet 

at Mount Evans to 5,260 feet at the mouth. A majority of the basin is in the mountains, with the remainder 

draining the foothills and high plains region. The drainage basin area inside the City’s limits is about 12 square 

miles in size. 
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The completion of Bear Creek Dam in 1977 just downstream of Morrison has a great effect on the peak 

discharges of the 8.2-mile Bear Creek reach below the Dam. The Dam acts as a flood control reservoir that 

intercepts flows from areas in the upper and middle parts of the basin. At the Bear Creek Dam, peak flows from 

the 100-year event have been reduced from 30,000 cubic feet per second (cfs) to approximately 1,000 cfs 

through storage in the reservoir.  

Sand Creek 

Sand Creek is an east bank plains tributary of the South Platte River. The Sand Creek basin lies in north-central 

Colorado, to the east and northeast of Denver’s Central Business District. The basin encompasses an area of 189 

square miles. It is long and narrow, with a length of 32 miles and an average width of 6 miles. Portions of Elbert, 

Douglas, Arapahoe, Denver and Adams Counties are included in the drainage area. Sand Creek originates at the 

confluence of Coal Creek and Murphy Creek. Sand Creek joins the South Platte River in the vicinity of I-270 in 

Commerce City, north of Denver. The reach of Sand Creek within Denver is located along I-70 near the Stapleton 

Redevelopment area. Principle tributaries of Sand Creek are Toll Gate Creek and Westerly Creek.  

First Creek 

The First Creek basin drains an area of 47.2 square miles. The headwaters of First Creek are located in Arapahoe 

County, south of I-70 and east of E-470. Runoff from the basin flows in a northwesterly direction. The basin is 

long and narrow, approximately 26 miles long and 2 to 4 miles wide.  First Creek bisects Green Valley Ranch, 

which consists of medium density, single-family residences.  It then crosses Peña Boulevard just north of 56th 

Avenue and flows through the northeastern portion of the Rocky Mountain Arsenal, before it ultimately outfalls 

on the east bank of the South Platte near 128th Avenue. 

Second Creek 

Second Creek drains about 27 square miles of area to the South Platte River. The basin is about 15 miles long 

and 3.4 miles wide at its widest point. The drainage basin ranges in elevation from 4,990 at the South Platte 

River to 5,650 feet at the basin divide. Second Creek has a natural irregular channel section in the upper reaches 

above the O’Brian Canal. The Second Creek Basin is crossed by US Hwy 85, U-76, the Union Pacific and Burlington 

Northern Railroads, the O’Brian Canal, Fulton Ditch and the Burlington Ditch. Second Creek has a natural 

irregular channel section above the O’Brian Canal and a small, poorly defined channel section between the 

O’Brian Canal and the South Platte River. Existing development within the Second Creek basin is mainly 

agricultural, with irrigated farmland located in the South Platte River Valley and dryland farming and pasture in 

the upstream areas. 

The southern land area of the Second Creek drainage basin within the Denver limits drains via a tributary known 

as the West Fork of Second Creek. This tributary drains about 3 square miles of area to Second Creek. The High 

Line Canal terminates at the West Fork. The sustained unused flow in the High Line Canal has been wasted to 

the West Fork downstream of 64th Avenue, and the flows have eroded the channel on the West Fork. At Tower 

Road, the West Fork channel is about 15 feet deep with vertical and very steep, unstable banks. The confluence 

of Second Creek and the West Fork of Second Creek is a wide, relatively flat area supporting a stand of 

cottonwood trees. Some wetland areas are present in the upper reaches of the West Fork, but, as the channel 

has eroded, the channel banks have become incised and support only a narrow band of wetland or riparian 
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vegetation. The floodplain is contained within the channel except at road crossings, where overtopping may 

occur. The banks are unstable and some lateral channel migration may occur during large flows. 

Irondale Gulch 

Irondale Gulch, which contains approximately 26.7 square miles, lies immediately southwest of First Creek and 

drains the general area near the intersection of I-70 and Picadilly Road and the Adams County line, through the 

Montbello area.  It continues through the Arsenal and Commerce City and eventually outfalls at the South Platte 

River near East 96th Avenue. The southwest boundary of the basin is primarily the north side of I-70 until 

reaching the former Stapleton International Airport, where the basin boundary lies just west of Havana Street. 

This basin is long and narrow, with a total length of 28 miles to the South Platte River and 1½ to 2 miles wide. 

The average slope of the basin is about 26 feet per mile, which remains fairly constant throughout the 

drainageway. The drainageways through the Arsenal contain several lakes and detention areas. The drainage 

below the Arsenal is primarily storm drains or roadside ditches, with capacity for only minor floods. 

Westerly Creek  

The Westerly Creek tributary area consists of approximately 18 square miles from the low rolling divide between 

Cherry Creek and West Toll Gate Creek to the confluence with Sand Creek and is about 8.5 miles long and 3 miles 

wide at its widest point. The basin is at a state of full development consisting of townhouses, condominiums, 

apartments, single family homes, motels, large shopping complexes, streets, parking areas and highways. This 

development and the basin slope contribute to the rapid response time for storm runoff and increased 

stormwater runoff. 

The upper reaches of Westerly Creek begin in the City of Aurora. Runoff of peak events is captured in Westerly 

Creek Dam, built in 1989 on the former Lowry Air Force Base at Alameda and Havana. The dam fully contains 

the 500-year flood event and outlets via a 48-inch pipe. Flows from the Lowry Redevelopment area enter 

Westerly Creek and then are detained in Kelly Road Dam at 11th Avenue. 

Lakewood Gulch 

Lakewood Gulch is a major drainageway that originates in Lakewood and flows east toward the South Platte 

River between 6th Avenue and Colfax Avenue. The basin consists of approximately 16 square miles beginning in 

the foothills and extending easterly 10 miles to the South Platte River in the vicinity of Colfax Avenue. The 

tributary area is essentially fully developed in Denver and in the eastern portion of Lakewood. 

Montclair 

The Montclair Drainage basin consists of approximately 9.44 square miles and is the largest storm drainage basin 

in Denver which does not have a surface drainageway. A survey in 1861 shows two watercourses converging at 

present-day East Colfax and Colorado Boulevard, then continuing northwest through present-day City Park 

(Ferril Lake) and onward to the South Platte River. A 1979 Geologic Map of Denver, prepared by the USGS, shows 

an identical pattern of alluvial soils. The Capitol Hill Storm District Number 1 created in the early 1900’s financed 

construction of a large storm drain following this drainageway to convey storm flows to the South Platte River. 

In larger storms, runoff in excess of the drain capacity follows the original drainageway path and causes flooding 

at numerous locations and intersections. 
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Sanderson Gulch 

Sanderson Gulch flows 8.63 miles in an easterly direction from South Union Boulevard above Smith Reservoir to 

the South Platte River in the vicinity of West Florida Avenue. This drainage basin, which encompasses 

approximately 9 square miles, is fully developed in Denver and is being rapidly urbanized west of Sheridan 

Boulevard. At the confluence with the South Platte River, the drainageway crossings at Lipan Street and South 

Platte River Drive have inadequate capacity to convey the 100-year event, which creates a split flow that 

inundates nearly 100 properties in a sump area north of the gulch. 

Goldsmith Gulch 

The Goldsmith Gulch basin encompasses an area of 7.8 square miles from Arapahoe Road northwest to the 

confluence with Cherry Creek. Through Denver, the tributary area is primarily urbanized. Many channel 

improvements have been completed along Goldsmith Gulch to reduce the potential of flood damage. The 

channel has been stabilized and regional parks have been constructed in the floodplain. Detention facilities have 

also been constructed along the channel at Bible Park, Wallace Park, Rosamond Park, and at Iliff and Monaco, 

resulting in reduced peak flows for Goldsmith Gulch and Cherry Creek. 

Harvard Gulch 

Harvard Gulch flows west through the southern part of Denver for a length of 5.6 miles to its confluence with 

the South Platte River at Wesley Avenue. The total drainage basin area is approximately 7.4 square miles. The 

High Line Canal flows through the southeast portion of the basin and intercepts some stormwater flow in the 

process. Residential development within the basin consists primarily of single-family residences. The residential 

portion of the basin is very dense with small lots having an estimated 52 percent average imperviousness. 

Commercial development is generally located along Colorado Boulevard, Broadway and Santa Fe Drive. 

The Harvard Gulch Flood Control project, completed in 1966, contains the 10-year flood underground in a box 

culvert from Logan Street to the South Platte River. A grass-lined open channel was designed though Harvard 

Gulch Park, with an off-line detention basin in the park. A concrete trapezoidal channel with approximate 10-

year capacity was built between Downing Street and Race Street.  Even with the 1966 project, a significant 

number of properties are within the 100-year floodplain.  Highway I-25 and the TREX construction project bisect 

the upper portion of Harvard Gulch. Drainage improvements for TREX through the Holly Hills area include several 

detention/water quality basins as well as a new storm drain system. The TREX storm drain is connected to 

Denver’s existing storm drain system at two locations along the west side of I-25: 1) the TREX storm drain system 

to the south outfalls to the High Line Canal, and 2) the storm drain system to the north outfalls to the existing 

36-inch storm drain within Yale Avenue.  

Weir Gulch 

Weir Gulch flows eastward from Green Mountain for approximately 8.3 miles to the confluence with the South 

Platte River in the vicinity of West 9th Avenue. The 7.2 square mile drainage basin is fully urbanized in Denver 

and mostly developed west of Sheridan Boulevard in Lakewood. Much of Weir Gulch is lacking natural stream 

character and riparian vegetation. Many sections of the gulch are underground in a concrete box culvert or open 

on the top in a 3-sided concrete box. 
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There are two defined major drainageways tributary to Weir Gulch within the City. The 1st Avenue Tributary to 

Weir Gulch is located just north of 1st Avenue and flows in an easterly direction. The drainage basin is bounded 

by 6th Avenue on the north, West Alameda Avenue on the south, Raleigh Street on the east, and Wadsworth 

Boulevard on the west. This tributary of the Weir Gulch system is approximately 2 miles long and about 0.8 mile 

wide. 

The Dakota Avenue Tributary to Weir Gulch lies within Denver’s jurisdiction east of Sheridan Boulevard and is 

located just south of Dakota Avenue flowing in an easterly direction. It is bounded by West Alameda Avenue on 

the north, West Alaska Avenue on the south, Sheridan Boulevard on the west, and Xavier Street on the east. 

Strip parks have been developed by the Denver Parks and Recreation Department from 1st Avenue to Alameda 

Avenue along the gulch. This development consists mainly of grassed channels and the installation of asphalt 

bike paths. Barnum Park is located on both sides of 6th Avenue on the west side of Federal Boulevard. Barnum 

Lake, located south of 6th Avenue has been improved to reduce peak flows within the Weir Gulch channel. The 

lower Weir Gulch channel from Federal to the South Platte River outfall has capacity for the 10-year storm. 

Sloan’s Lake 

The Sloan’s Lake drainage basin flows eastward from a high point near 26th Avenue and Garrison Street in 

Lakewood and outfalls into the South Platte River near Colfax Avenue and Invesco Field. The drainage basin lies 

within Denver’s jurisdiction east of Sheridan Boulevard and is bounded by West 32nd Avenue on the north, 

Colfax Avenue on the south, Garrison Street on the west, and the South Platte River on the east. The basin totals 

almost 5.5 square miles within Denver, Lakewood, Edgewater, and Wheatridge. Since the basin is fully developed 

and heavily urbanized, the major drainageways are not clearly identifiable. Most of the historic drainage 

channels have either been filled in or built over to the point of obliteration. 

The most prominent geographic feature within the basin is Sloan’s Lake. The lake, which occupies 176.5 acres of 

a 290-acre Denver park, has been and continues to be a valuable recreational resource for the metropolitan 

area. In addition to its scenic and recreational significance, the lake provides the important function of regulating 

and controlling downstream flows that otherwise would be allowed to run uninhibited through West Denver. 

The lake reduces peak flow rates from about 2,904 cfs to 34 cfs during the 100-year event. 

Dry Gulch 

The Dry Gulch basin consists of approximately 3.7 square miles lying predominantly in Lakewood. Dry Gulch is 

tributary to Lakewood Gulch in the vicinity of 10th Avenue and Perry Street in Denver, and extends westward a 

length of 5.7 miles along the general alignment of Colfax Avenue to Simms Street. The basin is essentially fully 

developed, with commercial establishments along Colfax Avenue and residential development comprising the 

remainder of the basin.  

Marston Lake North 

The 2.16 square mile Marston Lake North Drainageway watershed, SDMP watershed 5500-04, extends from 

west of South Kipling Street to east of South Sheridan Boulevard and is bound on the north by Hampden Avenue 

and on the south by Belleview Avenue. The watershed is primarily in Denver, with pockets of Jefferson County, 

Lakewood, and Bow Mar, see Figure 1. The watershed is approximately 4.3 miles long, 0.6 mile wide and 

generally slopes down to the northeast with slopes primarily ranging from 0.5 to 4 percent. The lowest and 
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highest watershed elevations are 5318 and 5690, respectively. Because very little of the watershed has not yet 

developed, only the future land use conditions baseline hydrology was developed, which is almost the same as 

existing land use conditions. The drainageway consists of open channel with defined low flow sections, storm 

sewer, wider, more natural channel sections, and ponds. Marston Lake North Drainageway is tributary to Bear 

Creek. 

The watershed is adjacent to the north and west sides of Denver Water's Marston Forebay. In addition to the 

residential and commercial land uses, a portion of the Pinehurst Country Club and the Fort Logan National 

Cemetery are within the limits of the watershed. An irrigation ditch, the Bowles Lateral, flows through the 

watershed, capturing storm drainage and preventing it from reaching the Marston Lake North Drainageway. The 

Fort Logan Lateral Ditch enters the drainageway downstream of Lakes Lake within Stanford and Balsam Park, 

where approximately 3 cubic feet per second (cfs) enters the drainageway and is conveyed to the cemetery 

ponds. 

West Harvard Gulch 

West Harvard Gulch flows east 2.8 miles through Denver to its confluence with the South Platte River in the 

vicinity of Yale Avenue. The total area of the drainage basin is approximately 1.4 square miles. The basin is 

primarily in residential development. Commercial areas are situated along Federal Boulevard, and a light 

industrial park is located in the Basin’s lower reaches. Loretto Heights College sits on the ridge that forms the 

southern boundary of the basin. 

In this basin, the main drainageway was piped in an underground conduit that extended from just above the 

Colorado and Southern Railroad to Zuni Street. This reach has been restored and an improved grass lined and 

concrete trickle channel carries the flood events. Channel slopes within this reach are stabilized with grouted 

sloping boulder drops. 

During the 100-year flood event, most of the flood flow will be contained in the channel. In the project area, 

West Harvard Gulch was vertically eroding, creating tall unstable channel banks. In addition, the culvert under 

South Platte River Drive (SPRD) was undersized and the multi-use recreational trail was disconnected at the 

BNRR. The project was completed in two phases: 

1) Channel restoration, upgrade SPRD culvert, add trail 

2) Trail tunnel underneath BNRR in a concrete box culvert, and upstream retaining walls 

Phase 1 construction was completed in June 2012 and Phase 2 was completed at the end of May 2013. The gulch 

was stabilized with a combination of drop structures that raise the channel invert, bank grading and stabilization. 

The 84-inch culvert under SPRD was replaced with a double 9’x6’ concrete box culvert. Two grouted boulder 

drop structures and two “riffle” drop structures (composed of a riprap, cobble, and gravel mix) were constructed. 

A 12’x9’ concrete box culvert “tunnel” was installed under the BNRR railroad tracks to contain a recreational 

trail, which connected sections of trail on the east and west sides of the BNRR embankment. Some ponding and 

overtopping will occur at Zuni, Clay and Decatur Street crossings during the 100-year flood event. 

Potential Inundation Areas 

“Potential Inundation Areas” (PIAs) shown in the Storm Drainage Master Plan are areas where stormwater has 

been reported to collect in depths exceeding 12” during storm events and where various studies have identified 
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the potential for water depths greater than 12” in a major storm event. The areas depicted represent current 

best-available information of these hazards. PIAs are shown so that the information is accessible to Denver 

residents and property owners. PIAs are not to be confused with floodplains mapped in accordance with Federal 

Emergency Management Agency (FEMA) guidelines for the National Flood Insurance Program (NFIP). 

PIAs are identified due to more localized flooding issues and are not shown on the NFIP Flood Insurance Rate 

Maps and therefore flood insurance is not federally-mandated and most floodplain-specific regulations do not 

apply. However, it is important to note that in the absence of better-available information, the flood depths 

defined in PIAs may be used to determine the Finished Floor Elevations (FFE) and Minimum Lowest Opening 

Elevations (MLOE) for new development and re-development. Property owners in PIAs are encouraged to 

implement floodproofing measures (see the City and County of Denver Flood Protection Handbook at 

www.denvergov.org/tabid/391460/Default.aspx ) and explore the need for flood insurance since flood damages 

are not covered by a typical homeowner policy. 

Extent 

The 1965 flood on the South Platte River is considered the City’s most damaging event with damages of $2.2 

billions of dollars (2013 dollars).  An event of similar extent or magnitude is unlikely due to extensive flood 

mitigation that has been implemented in years since. Since that time, Chatfield and Bear Creek Dams have been 

constructed greatly reducing the flood threat to Denver from precipitation over major sub-drainage basins.  A 

more recent event typical of thunderstorm-based flooding occurred on July 7, 2011. NCDC records indicated this 

storm caused $1 million in reported property damage, $10,000 in crop damage.  While there were no injuries or 

fatalities the storm required the fire department to conduct multiple water rescues.  It also knocked out power 

to 28,000 residents via snapped trees and power lines.  Urban and small stream flooding was reported across 

surrounding Denver suburbs. Other notable recent flood events occurred in 2013 and 2015 as described in the 

section below. 

Historically, flooding incidents in Denver have been known to cause injuries and fatalities.  The storms profiled 

in the next section give a good overview of the different types of impacts Denver has experienced. 

Previous Occurrences 

The following is a summary of the major flood events in the Denver metro area:  

May-June 1844 - The earliest flood for which circumstantial evidence is available occurred in 1844. The 

bottomlands in the vicinity of Denver were covered in water “extending from the bluff on Cherry Creek to the 

extreme bluff on the South Platte River.”  

May 19-20, 1864 - Heavy rain over the upper basin of Cherry Creek caused 19 deaths along Cherry Creek and 

the South Platte River in Denver. Floodwaters covered the lower sections of the City with 1 to 5 feet of water. 

The flood washed out several bridges and swept large buildings off their foundations. Property damage from the 

flood was estimated at approximately one million dollars.  

July 14, 1912 - A thunderstorm with heavy rain combined with a similar storm south of the City to produce 

widespread flooding on Cherry Creek in downtown Denver and resulted in two deaths.  Floodwaters covered 

approximately 3 square miles of lower downtown. Bridges along Cherry Creek were washed out and water 

lapped at the floor of the Broadway Bridge over the South Platte.  Significant damage occurred to the City’s 

http://www.denvergov.org/tabid/391460/Default.aspx
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drainage system, parkways, bridges, residences, and commercial warehouses near Cherry Creek. Flood damage 

was estimated at several million dollars.  

May 21, 1914 – A severe thunderstorm produced heavy rainfall of 0.83 inches in 15 minutes. Flooding caused 

considerable damage to bottomlands in eastern and southern parts of Denver. 

June 2-7, 1921 – Combined with unseasonably heavy spring snowfall (approximately three times the normal 

depth) 3 to 5.5 inches of rain fell in the foothills from June 2 through 7. The South Platte River in the canyon 

reached a stage of 9 feet and washed out the tracks of the Colorado and Southern Railroad. The bottomlands in 

the valley below Denver were flooded, with the overflow being as much as 4 miles wide near Sterling. The 

overflow reportedly stretched the 43 miles from the mouth of the canyon to Denver. 

August 2-3, 1933 – 3 to 9 inches of rain in 9 hours caused Castlewood Dam on Cherry Creek to fail. Seven people 

died in Denver. Damage was estimated at 1 million dollars.  

September 10, 1933 – A cloudburst occurred over the South Platte River between Denver and the foothills, 

centered over the Plum, Little Dry, and Big Dry creek basins. Although information on tributary flows is limited, 

it was estimated that the Plum Creek discharge downstream from the confluence of the East and West branches 

was about 30,000 cubic feet per second attenuating to about 5,500 cubic feet per second at the mouth. On 

Cherry Creek a peak value of about 15,000 cubic feet per second was estimated to have occurred near the mouth 

while upstream near the site of the Cherry Creek Dam, a peak of 34,000 cubic feet per second was estimated. 

The peak values on Cherry Creek were partially the result of failure of a small dam located in the upper reaches 

of the basin. On the South Platte at the U.S.G.S. stream gaging station at Denver, the peak discharge was 22,000 

cubic feet per second, which was the largest flood on record prior to the 1965 event.  

May 1942 – Heavy rains caused extensive damages along the South Platte River. The high water destroyed five 

bridges including those at West Evans and West Mississippi. 

July 9, 1953 – Heavy rains caused estimated 2 million dollars damage from flooded stores and basements across 

metro Denver. The floodwaters reached a depth of 3 feet on streets in some sections of the City, damaging 

streets and automobiles. The heavy rainfall at Lowry Air Force Base totaled 3.9 inches.  

July 30-August 3, 1956 – Up to 12-inches of rain fell in five days in the Denver area and on the western slope, 

causing $5 million in damage. 

June 16, 1965 – The worst natural disaster in Denver's history. After a cloudburst that dumped 15 inches of 

water on mountain slopes southwest of the City, a devastating flood struck 20 counties, including Denver along 

the South Platte River. Twenty-five people were killed, and property damage was estimated at more than $2.2 

billion (2013 dollars). Since that time, Chatfield and Bear Creek Dams have been constructed greatly reducing 

the flood threat to Denver from precipitation over major sub-drainage basins.  The 1965 South Platte River flood 

remains the costliest in Colorado history, ranking just ahead of the September 2013 flood (below) when adjusted 

to 2013 dollars. 

July 23, 1965 – Heavy rains in Aurora washed out earthen bridges over Sand Creek. Several highways were 

washed out to the east and southeast of Denver.  



 
 

CITY AND COUNTY OF DENVER HAZARD MITIGATION PLAN – RISK ASSESSMENT  Page 4-85 

 

July 24, 1965 – Heavy rain fell over all of the Denver and Aurora areas, causing flooding of roads, streets, and 

bridges.  

July 7, 1967 – A storm caused flood damage in southwest and south Denver. Unofficial reports indicated rainfall 

of 2 inches in 30 minutes and more than 3 inches total from the storm. Streets and buildings were flooded by 

the heavy runoff. Hail in some areas contributed to flooding by blocking storm drains. Water reached a depth of 

5 feet in the street. Police rescued numerous stranded motorists. In southwest metro Denver, 100 to 150 homes 

were flooded, and there was one fatality.  

June 8, 1969 – Heavy rain flooded streets and underpasses throughout metro Denver. The heaviest amounts of 

rain fell in south Denver and Englewood, where unofficial totals of 5 to 6 inches were reported. Mud, debris, and 

hail carried by the heavy runoff clogged drains and increased the amount of flooding. Approximately 40 vehicles 

were inundated at an underpass on I-25, and several more were inundated or buried in mud in other areas. A 

large number of basements were flooded and streets and highways were heavily damaged in some areas.  

May 5-18, 1973 – Prolonged rains of up to 6 inches in the South Platte Basin, along with melting of a large snow 

pack, produced major flooding during the next two weeks along Clear Creek, Sand Creek, and the South Platte 

River in the Denver metro area. One person died and damages were estimated at around 120 million dollars 

July 20, 1975 – Heavy rains caused flash flooding across metro Denver, resulting in the closing of several streets 

and damage to numerous homes and businesses.  

June 13, 1984 – One of the worst hailstorms ever experienced in metro Denver occurred. Torrential rains with 

as much as 4.75 inches in Lakewood clogged drains and caused widespread damage from flooding. There was 

one fatality.  

May 16-17, 1995 – Significant moisture and upslope flow caused flooding across metro Denver. Moderate to 

heavy rains which began on the evening of the 16th developed in the foothills and spread eastward over metro 

Denver throughout the night. After the spring floodwaters receded, the Colorado Water Conservation Board 

(CWCB) and the Colorado Office of Emergency Management reported 15 flood-related deaths statewide and 

damage estimates approached $20 million.  

June 4, 1995 – The heaviest measured rainfall was from a gauge operated by the Pinehurst Golf and Country 

Club located in southwest Denver where a reported 3.2 inches fell in less than one hour. Residential flooding 

and storm drainage problems were reported along a small south-bank tributary to Bear Creek. The June 4th 

storm also caused flood problems in other parts of Denver, Englewood, and Sheridan. This single thunderstorm 

produced the highest peak flows for the year along lower Bear Creek and the South Platte River through Denver.  

July 19, 1997 – A severe thunderstorm in NE Denver and NW Aurora produced 3.83 inches of rain in less than an 

hour. This storm was accompanied by hail with stone diameters reaching 1.25 inches. Westerly Creek, a tributary 

to Sand Creek that enters the old Stapleton International Airport property from the south, flowed out of its banks 

and nearly overtopped Montview Boulevard. 

July 27, 1997 – Between 3:00 and 4:00 p.m., Goldsmith Gulch in Denver was hit by heavy rains with 1.66 inches 

falling at the Denver Tech Center (DTC). Downstream floodwaters approached 10-year levels causing the 

recently completed side-channel detention facility near Iliff Avenue to function. This flood control facility, 

constructed by Denver and UDFCD in 1996 was credited with preventing damages downstream. Local residents 
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were pleased with its performance. A minor glitch did occur, however, when the pump that drains the facility 

failed to start. Denver Wastewater Management Division officials corrected the problem the next day. The 

Eastman Avenue ALERT gage peaked at 4 p.m. at a depth of 7.4 feet with an estimated discharge of 1,670 cfs, 

exceeding its prior record of 1,470 cfs (8/2/91). The Temple Pond gage at the DTC had a maximum water depth 

of 8.2 feet and a peak outflow of 470 cfs. 

July 28, 1997 – Some significant flooding occurred in Denver with Goldsmith Gulch being hit hard for the second 

consecutive day, exceeding the prior day’s peak at Eastman Avenue by one foot and setting a new record of 

2,040 cfs at 6:30 p.m. Upstream at Temple Pond, Goldsmith floodwaters pooled to a depth of 9.5 feet releasing 

500 cfs. Downstream of Eastman at Yale Avenue the peak flow was estimated at 1,850 cfs and classified as a 10-

year event. According to the Goldsmith Gulch design hydrology model, the discharge at Eastman approached 

the 50-year mark. As with the previous day’s storm, the Iliff detention facility and improved channel reaches 

performed as designed, preventing significant damages. By 9:00 p.m., Goldsmith Gulch floodwaters had 

combined with Cherry Creek flows causing the Market Street gage in lower downtown Denver to measure its 

new record peak of 3,200 cfs. The Cherry Creek gage at Steele Street also set a new record at 2,350 cfs. Heavy 

rains in other parts of Denver and Aurora caused localized flooding of many roads, parking lots and basements. 

July 29, 1997 – Late evening rainfall on July 28 caused the Sand Creek ALERT gage to measure a new record flow 

of 4,200 cfs at 2:47 a.m. (see July 19 discussion). At Sand Creek Park near its crossing with I-225, the pedestrian 

trail crossing was overtopped by 4.4 feet, and the discharge was estimated at 3,480 cfs, another ALERT gage 

record. A parking lot flooded at Quebec Street and Leetsdale Drive in Denver to the point that a car was found 

floating in it.  

August 11, 1997 – Hail depths of up to 2 feet, driving rains and high winds caused an estimated $150-million in 

damage in Lakewood and Denver. A rainfall amount of 1 inch in 10-minutes was measured by the Cherry Creek 

gage in downtown Denver, and after the hail melted, the total measured precipitation exceeded 2 inches. Cherry 

Creek flowed wall-to-wall at a depth of approximately 5 feet with a peak discharge of 2,640 cfs. This was the 

second highest measurement for Cherry Creek for the year, exceeded only by the July 28 event.  

September 4, 1997 – Cherry Creek flowed wall-to-wall. Five rain gages had alarmed (1 inch in less than 1-hour) 

by 9:45 p.m. The locations and amounts were accurately reported to the public at the start of the 10 p.m. 

broadcast.  

July 25, 1998 – Heavy rains that occurred during the evening caused problems in Denver with flooded 

basements, stranded drivers and downed power lines. A forecaster for the NWS measured 3 inches in 30 minutes 

at his home near W. 38th Avenue and Federal Boulevard. The railroad viaduct near 38th and Fox (Basin 0061-

01) trapped motorists in water 4 to 5 feet deep. This notorious flood area has been less of a problem in recent 

years due to drainage improvements completed by Denver and UDFCD, but this storm clearly exceeded the 

design rainfall amounts.  

July 30, 1998 – Denver streets flooded, zodiac boats were needed for rescues at "Lake Logan" (Logan Street 

underpass of I-25) and a kayaker was rescued from the South Platte at Santa Fe.  

July 31, 1998 – A flash flood watch was issued by the NWS shortly after 2 p.m. for the entire Front Range from 

Colorado Springs to Fort Collins. In Denver, street flooding damaged private property in the vicinity of Evans 

Avenue and Lipan Street.  
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April 29-May 1, 1999 – On April 30 and May 1, the NWS issued flood watches for the South Platte River and 

other large Denver area streams. Gradual rises in river stage were observed due to relatively high rainfall 

accumulations over the prior week. Englewood Dam recorded a record high water depth of 16.2 feet on April 

30. Spillway flows begin at a depth of 40 feet. Flood control improvements to this District-owned, normally dry 

detention dam were completed in 1976.  

July 31, 1999 – Martin Luther King Boulevard in the Park Hill area of Denver was barricaded due to flooding 

between Colorado Boulevard and Quebec Street. However, this measure did not stop six motorists from driving 

into the flooded area and stalling. Sand Creek recorded its annual peak while the Havana Park detention facility 

in the Westerly Creek basin overflowed into neighborhood streets. Thunderstorm rain in Denver and Aurora 

exceeded one inch at 8 gaging stations with 1.69 inches occurring at Horseshoe Park in Aurora.  

August 10, 1999 – In the Denver area, more than 3 inches were reported to have fallen in less than an hour. The 

highest ALERT rain measurement was 2.52 inches, near I-225 and Sand Creek in Aurora. In addition to the wind 

and rain, hail and lightning caused problems for many areas including DIA. 

August 17, 2000 – Denver Fire Fighter, Bob Crump, died in the line of duty after rescuing a woman from 

floodwaters in the vicinity of E. 49th Avenue and Colorado Boulevard (Basin 0060-01). Mr. Crump lost his life 

after being pulled into a submerged open 36 inches stormdrain. The storm at this location was estimated to be 

a 75-year event. The flooding that was realized this day was somewhat unexpected. Morning analysis indicated 

minimum flood potential, but weather conditions changed substantially by mid-afternoon. Within 10 to 15 

minutes, heavy rainfall was occurring over northern Douglas County and the Littleton area. By 4 p.m., the NWS 

had issued an urban and small stream flood advisory for this storm and at 4:37 p.m. the advisory was upgraded 

to a flash flood warning for a large portion of the Denver metropolitan area.  

May 3-5, 2001 – Three days of steady upslope rain saturated soils along the Front Range. Rainfall amounts 

totaled 2 to 3 inches over much of Denver causing some minor street flooding while larger streams like Cherry 

Creek and the South Platte River rose above normal. Two reservoirs monitored by the ALERT system recorded 

their annual peaks on May 5.  

June 20, 2001 – At 7:20 p.m., heavy rain and damaging hail struck DIA causing major damage. Between 40 and 

50 mobile homes were also damaged in the Watkins area.  

July 8, 2001 – Significant rainfall hit Denver between 4 and 6 p.m. The storms were accompanied by high winds 

and small hail. Flash flooding was observed on Harvard Gulch, Goldsmith Gulch, Cherry Creek, the South Platte 

River, and along I-25 where the infamous "Lake Logan" (Logan Street/I-25 underpass) once again stopped traffic. 

The Harvard Gulch at Jackson Street rain gage measured the heaviest rainfall of 0.67 inches in 5 minutes and 

2.48 inches in an hour. 

July 23, 2001 – A highly localized storm impacted rush hour traffic around the Denver Tech Center. Hail, wind 

and rainfall amounts exceeding 1.2 inches in 30 minutes slowed travel on I-25 and I-225. Funnel clouds were 

also reported. The South Platte River gage at Union Avenue recorded its record flow for the year.  

August 5, 2002 – A heavy thunderstorm near DIA set a record high water level for the 2-year-old ALERT stream 

gage on Third Creek. The rain gage at that station measured 2.36 inches and prompted the NWS to issue a flash 
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flood warning. Most of the metro area received less than an inch of rain while two gages in the Bear Creek basin 

measured over an inch.  

September 13, 2002 – Once again the I-25/Logan Street underpass was inundated by stormwater - this time 

disrupting traffic for over 3 hours during evening rush hour. A number of motorists were rescued from their 

vehicles. Rainfall totals 1.06 inches to 1.18 inches were measured near the I-25 corridor between the Denver 

Tech Center and Broadway. The Transportation Expansion Project (T-REX) construction vastly improved this 

historic drainage problem.  

August 18, 2004 – It was a deluge that produced standing water across the entire region and an average of 1.62 

inches of precipitation fell on Denver. The South Platte River swelled to 10,000 cfs from 300 cfs earlier in the 

day. The Denver Fire Department responded to nearly 180 calls between 4:30 and 6:30 pm, 10 times the normal 

volume. Many of those calls requested water rescues. City and State crews used snowplows to clear water from 

clogged drains in Denver. About 5 inches fell on the Denver Zoo. A car was swept over a 6-foot embankment 

about 1:00 am. Two lanes of northbound I-25 at West Alameda Avenue were closed under 8 inches of standing 

water. The worst flooding spots were: I-25 at Alameda and I-70 in the area of Vasquez, Steele and York streets, 

Manna Pro grain elevators at 44th and Madison, and the Union Pacific Railroad bed was washed out at the BNSF 

crossing between Madison and Monroe Streets leaving 100’ of track hanging in midair.  

June 3, 2005 – A heavy thunderstorm swept through southeast Denver flooding 9 homes in the Hamden Heights 

neighborhood to varying degrees as well as flooding East Girard west of Havana, damaging numerous parked 

cars. This storm was estimated to be between a 50 and 100-year rainfall event. Surcharging on storm drain 

manholes in Five Points was recorded. 

July 4, 2006 – Independence Day was a weather-producer in 2006 with nature contributing its own fireworks. 

Denver and Arvada were the primary targets for heavy rainfall with many gages reporting more than an inch of 

rain. The Cherry Creek gage at Steele Street measured the greatest amount of 1.73 inches. The rainfall did not, 

however, prevent the anticipated celebrations from taking place. Five stream gages recorded annual peaks.  

August 13, 2006 – Multiple storms occurred during the evening hours causing the ALERT system to generate 11 

rainfall alarms from 7 stations in Denver, Aurora and Golden between 8:15 and 10:40 pm. Annual peaks occurred 

at 8 stream gages on Harvard Gulch, Goldsmith Gulch, Westerly Creek and the South Platte River. This was a 

busy day for the ALERT system, but fortunately, no major damages were reported—just some nuisance flooding 

during the late evening. Consequently, this event attracted little media attention.  

August 14, 2006 – Heavy rainfall was recorded in the Capitol Hill area, causing flooding on East Colfax at Clarkson, 

Williams and Colorado Boulevard. Businesses and subterranean condominiums along 17th Avenue from 

Lafayette to Humboldt were also flooded.  

August 19, 2006 – Northwest Denver experienced an intense localized storm cell resulting in flooding at the W. 

38th Avenue underpass of the railroad tracks between Inca and Fox.  

May 14, 2007 – A thunderstorm developed rapidly due to multiple thunderstorm outflow boundaries that were 

initiated by weak and moderate thunderstorms across western Jefferson and western Boulder Counties. The 

thunderstorm produced heavy rainfall of 0.75-inch to 1.50-inch in 10-30 minutes across eastern Jefferson, 

Denver, western Arapahoe and southwest Adams Counties. Short lead Red Flood Alerts were issued for these 4 
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counties. Two-year-old Jose Matthew Jauregui Jr. was swept away by rapidly rising water along a bike path in 

Lakewood Gulch at Decatur Street. His body was later recovered downstream in the South Platte River. 

July 27, 2007 – A Flash Flood Watch was issued for the entire Denver area due to the threat of very heavy rainfall 

that could initiate flash flooding and urban flooding. Strong thunderstorms developed late in the afternoon 

across the southern portion of Denver. The storms moved very slowly to the north producing heavy rainfall of 

1.50-inches to 2.50-inches in 30-60 minutes prompting a Flash Flood Warning for Denver, Arapahoe and Adams 

Counties.  

August 8, 2008 – A severe thunderstorm cell moved through central, east central and southeast Denver causing 

flooding in the Country Club neighborhood, Cherry Creek North, Hale Parkway, Severn Place between Jersey and 

Jasmine, S. Holly and Pacific Place and E. Mississippi and Leetsdale/Parker Road. In some areas 2-inch to 2.5-inch 

of rain was recorded in a 1 hour period equivalent to a 100-year storm. Several homes, business and apartments 

were flooded in each of these areas.  

April 16‐18, 2009 – A big precipitation event arrived by way of a winter storm. Many streams were flowing well 

above normal and four stormwater detention basins recorded annual peaks, including Kelly Road Dam in Denver. 

Denver Fire Department rescued at least one person that became trapped between the channel walls of Cherry 

Creek.  

May 24-25, 2009 – Heavy intense rain dropped 2‐inch plus rains over central Denver. Minor flooding occurred 

along Lakewood Gulch through Denver, with a peak flow of 600 cfs at 10th Avenue.  

June 23-25, 2009 – This storm impacted DIA and caused street flooding during rush‐hour with hail that hit the 

northwest metro area. These storms produced strong east moving thunderstorms over Denver that caused a 

downpour of 1.5 to 2.4 inches in 20‐45 minutes and prompted a NWS flash flood warning in this 3‐day period. 

Four east Denver condominiums were flooded by 4 feet of water and a dog died at 5300 East Cherry Creek Drive 

South. Several homes flooded along East Missouri Avenue and the sump at East Tennessee Avenue and Oneida 

Street flooded. Rainfall totals exceeded 2 inches at some locations.  

July 3, 2009 – This day was the second in a 5‐day series of stormy days. The National Weather Service reported 

that severe thunderstorms produced large hail north and east of Denver. Localized flooding was reported in 

central and southeast Denver including S. Glencoe south of E Yale Avenue. 

July 10, 2009 – Storms triggered many rainfall rate alarms between 8:30 and 10 p.m. in Denver, causing some 

minor street flooding and flooded several properties in central and east Denver.  

July 20, 2009 – A supercell thunderstorm moved quickly to the south producing very intense rainfall, large hail 

and powerful straight line winds. Property damages from the wind and hail were high, and localized flooding 

was reported in east Denver. The storm duration was short but the rainfall intensities were very high.  

April 21-23, 2010 – A system of strong thunderstorms produced large hail and heavy rainfall. The stormy period 

lasted about 48 hours, changing over to a widespread rain and snow storm with precipitation totals exceeding 2 

inches at many locations. Runoff from the storms caused annual flood peaks affecting Kelly Road Dam on 

Westerly Creek in Denver, and Sand Creek and Cherry Creek through Denver. No serious damages occurred; 

however, this storm caused the largest widespread flooding event of the 2010 flood season.  
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August 4, 2010 – Heavy rains impacted Westerly Creek in Denver. Annual flood peaks were recorded in this 

drainage basin. While rainfall totals only approached 1.4 inches in this area, stations measured very high 

intensities.  

July 7, 2011 – This was the biggest rain day of 2011. Rainstorms appeared with flash flood and severe 

thunderstorm warnings being issued for Denver. The heaviest total rainfall occurred in the area bounded 

between Alameda Avenue and I-70 from I-25 on the west to I-225 on the east. The largest storm totals exceeded 

3 inches in the Westerly Creek basin located in Denver. Denver officials reported that storm sewer manholes 

popped their covers at over 50 locations. Numerous streets, intersections and underpasses were flooded, and 

dozens of properties reported flood damage across a wide swath in central and east Denver. Ferril Lake at City 

Park, which had been modified in 2007-2008 to provide stormwater detention, rose nearly 3 feet during the 

storm as intended. Annual peak flows were recorded for Westerly Creek in Denver.  Some underpasses were 

flooded with several feet of water, which stranded motorists.  As a result, the fire department conducted at least 

10 water rescues.  Urban and small stream flooding was reported across the surrounding Denver suburbs as 

well. 

July 12, 2011 – Annual peaks were measured in Denver on Cherry Creek, Lakewood Gulch, Sanderson Gulch, and 

the South Platte River. The Sanderson Gulch and Lakewood Gulch stream gages set new records. Rain totals 

were mostly less than 2 inches.  

July 13, 2011 – Storms caused an annual streamflow peak on Goldsmith Gulch in Denver. Damage was reported 

at the Boys and Girls Club in Denver’s Westwood neighborhood and flooding was reported at one home in west 

Denver.  

July 14, 2011 – Heavy rainfall occurred to the western portion of the City where annual peaks were recorded for 

Harvard Gulch and Goldsmith Gulch at Iliff Avenue. Flooding was reported again in Glencoe Street south of Yale 

Avenue.  

September 12, 2012 – Denver was issued a special “Cherry Creek Trail Flood Advisory” for low impact flooding 

due to a general wide-spread low-intensity rainfall over the region.  

July 13, 2013 – Multiple thunderstorms moved through Denver during afternoon hours with rainfall totals 

exceeding 3 inches. The storm caused Lakewood Gulch in Denver to rise over 6 feet in a short period setting a 

new record for the USGS gage that has operated continuously since 1981. Localized flooding was reported at 

Martin Luther King Boulevard and Eudora Street.  

September 9-15, 2013 – Waves of rainfall during mid-September caused significant flooding and related damage 

outside of Denver, especially in Aurora, Commerce City, Boulder, Jamestown, Lyons and Estes Park. Denver 

experienced significant rainfall and peak flows. Rainfall intensities exceeded 3 inches per hour for periods of 

time on September 9, 10, 12, and 15. Overall, total precipitation exceeded 12 inches in some parts of Denver. 

More than 5 inches fell over the Westerly Creek basin and activated the spillway at Kelly Road Dam at E 11th 

Avenue & S Willow Street. Floodwaters on Sand Creek caused considerable bank erosion that threatened the 

Metro Wastewater Treatment Plant near its confluence with the South Platte River. 



 
 

CITY AND COUNTY OF DENVER HAZARD MITIGATION PLAN – RISK ASSESSMENT  Page 4-91 

 

June 11, 2015 – Thunderstorms producing heavy rainfall caused flooding and flash flooding, including localized 

flash flooding in parts of Denver.  In downtown Denver, parked cars had standing water rising midway up to the 

wheels.  Denver fire crews had to rescue motorists from flooded intersections and roads. 

June 24, 2015 – Two colliding outflow boundaries merged over east Denver and northwest Aurora at the height 

of rush hour.  The collision quickly spawned a severe thunderstorm that produced an EF1 tornado, damaging 

hail, torrential rain and flash flooding.  The storm produced 2 to 2.5 inches of rain, much of which fell in less than 

30 minutes and resulted in flooded intersections and power outages.  Flash flooding forced the evacuation of a 

theater at the Cherry Creek Shopping Center.  Flooding set off alarms at the University of Denver’s Ritchie Center.  

Numerous water rescues were reported as vehicles stalled in flooded intersections.  The water was reportedly 

three feet deep on the South Broadway ramp to Interstate 25.  The bike path along Cherry Creek was inundated 

with several feet of water at the height of the storm.  The South Platte River crested above flood stage for one 

hour.  Employees still at work were urged to stay inside but others waded across flooded intersections 

downtown.  About 30 flights had to be diverted from Denver International Airport. 

Likelihood of Future Occurrence 

Flooding will continue to occur in Denver, with minor flooding on an annual basis. However, Denver has taken 

measures to reduce the historic large magnitude flooding caused by Cherry Creek and the South Platte River by 

building the Cherry Creek Flood Control Reservoir in 1950, the Chatfield Flood Control Reservoir in 1973 and the 

Bear Creek Flood Control Reservoir in 1980. Additionally in the 1990’s and 2000’s, the T Rex drainage structure 

was built and Stream Warning Plans were created. There were also numerous warning notifications programs 

implemented to warn Denver of potential flooding. 

The National Climatic Data Center records 23 flooding/flash flooding events between 1996 and 2015.  Based on 

this history, Denver has an 82.6% chance of flooding or flash flooding in a given year. 

Vulnerability 
People 

Flooding can have many impacts on people.  Directly, people can be trapped by floodwaters and need rescuing.  

In 1996, a bicyclist was swept into a fast-moving creek when he tried to cross a flooded Denver bike path.  The 

man was washed downstream before getting snagged on a tree stump; he and a man who tried to rescue him 

suffered minor injuries. 

Certain health hazards are also common to flood events.  While such problems are often not reported, there are 

general types of health hazards that accompany floods. The first comes from the water itself. Floodwaters carry 

anything that was on the ground that the upstream runoff picked up, including dirt, oil, animal waste, and lawn, 

farm and industrial chemicals. Pastures and areas where cattle and hogs are kept or their wastes are stored can 

contribute polluted waters to the receiving streams.  

Floodwaters saturate the ground, which leads to infiltration into sanitary sewer lines. When wastewater 

treatment plants are flooded, there is nowhere for the sewage to flow. Infiltration and lack of treatment can 

lead to overloaded sewer lines that can back up into low-lying areas and homes. Even when it is diluted by flood 

waters, raw sewage can be a breeding ground for bacteria such as E. coli and other disease causing agents.  
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Stagnant pools of floodwater can become breeding grounds for mosquitoes, and wet areas of a building that 

have not been properly cleaned breed mold and mildew. A building that is not thoroughly cleaned becomes a 

health hazard, especially for small children and the elderly. 

Another health hazard occurs when heating ducts in a forced air system are not properly cleaned after 

inundation. When the furnace or air conditioner is turned on, the sediments left in the ducts are circulated 

throughout the building and breathed in by the occupants.  

Flooding can also impact drinking water quality.  If a water system loses pressure, a boil order may be issued to 

protect people and animals from contaminated water.  

Another hazard is the long-term psychological impact of having been through a flood and seeing one’s home 

damaged and irreplaceable keepsakes destroyed. The cost and labor needed to repair a flood-damaged home 

puts a severe strain on people, especially the unprepared and uninsured. There is also a long-term problem for 

those who know that their homes can be flooded again. The resulting stress on floodplain residents takes its toll 

in the form of aggravated physical and mental health problems.  

Economy 

Flooding can cause major economic impacts.  After the 2013 flood, Denver spent $2,765,043 on response and 

cleanup for the disaster.  Activities included infrastructure repair on City buildings, drain and culvert cleanup, 

and basic debris removal.   

Either directly or indirectly, nearly all of the City and County of Denver and its residents could be affected by 

flood impacts.  Depending on the severity of the flooding, location, and the damage, there could be 

transportation issues, business disruption, temporary disruption in the provision of services, or permanent 

relocation of sites and facilities. 

Built Environment 

Buildings in the floodplain are susceptible to damages by rising waters; damages could also require costly and 

time-consuming clean-up during the recovery process.  Flood recovery can take years for affected communities 

to be rebuilt, depending on the severity of the flood.   

Figure 4.16 notes building footprints in the 100 year and 500 year floodplain along the South Platte River, 

Globeville and Harvard Gulch. 
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Figure 4.16: Building Footprints – 100/500 Year Floodplain
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FEMA Risk Analysis 

In February and March 2013 the FEMA Region VIII Risk Analysis Branch provided technical assistance and non-

regulatory products to support the hazard mitigation plan through the Risk MAP program. This included a 

building exposure analysis and flood loss estimates using site specific building asset data and DFIRM depth grid.   

Depth grids were created for the 1% (100-year) and 0.2% (500-year) flood zones using base flood elevations and 

cross-sections. Areas within the identified flood hazard zones that resulted with 0 ft. depth due to localized 

higher ground elevations were given a flood depth of 0.1 feet. This depth does not impact economic damage 

estimates but is intended to communicate location of the flood hazard. 

Hazus uses a depth-damage function to calculate loss for each building based on depth of flooding.  A depth-

damage function is applied based on the following building attributes: specific occupancy, number of stories, 

foundation type, and first floor elevation.  

Short duration depth damage functions were applied to all areas outside of the X Protected by Levee zone in the 

Globeville neighborhood. For Globeville, long duration depth damage functions were applied to more accurately 

depict higher loss potential associated with flood events that breach or overtop levees with long duration 

damage functions, the percent of damage associated with any given depth are greater as a result of longer 

exposures. 

A recent mitigation project was completed along the South Platte River at the confluence of Lakewood Gulch 

and subsequently changed the flood hazard. This resulted in the South Platte River Letter of Map Change being 

issued.  FEMA analyzed losses before-mitigation and after-mitigation, based on the revised flood hazard 

mapping, to show the benefits of the mitigation project. This project reduced total estimated potential flood 

losses associated with the 100 year event in Denver by $74 million dollars or 48%.   

Table 4.31: Hazus Loss Estimates for 1% and 0.2% Annual Chance Flood Scenarios 
 

Pre South Platte River-Lakewood Gulch 
Mitigation Project 

Post South Platte River-Lakewood 
Gulch Mitigation Project 

City and County of 
Denver 

1% Annual Flood 
Risk 

0.2% Annual 
Flood Risk 

1% Annual 
Flood Risk 

0.2% Annual Flood 
Risk 

Structure Count 1,846 4,906 1,468 4,826 

Building and Contents 
Value 

$2,031 M $4,248 M $1,451 M $4,007 M 

Total Loss $153 M N/A $79 M $616 M 

Loss Ratio 0.075 N/A 0.054 0.040 
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Table 4.32: Hazus Loss Estimates for 1% and 0.2% Annual Chance Flood Scenarios by Neighborhood 

 

 
Pre South Platte River-Lakewood Gulch Mitigation Project Post South Platte River-Lakewood Gulch Mitigation Project 

Neighborhood 
100yr Total 
Loss 

100yr 
Structures 

500yr Total 
Loss 

500yr 
Structures 

100yr Total 
Loss 

100yr 
Structures 

500yr Total 
Loss 

500yr 
Structures 

Athmar Park $9,733,608  137 - 416 $10,227,227  137 $74,833,387  416 

Auraria $4,627,009  177 - 191  $     -           -    $28,439,053  159 

Baker 
 $                       
-    

                 -                     -    10  $                    -                     -    $7,890,382  10 

Barnum $273,149  9 - 77 $188,788  9 $1,375,444  77 

Barnum West $517,729  64 - 110 $563,480  64 $1,051,084  110 

Bear Valley $523,613  33 - 104 $695,641  33 $4,426,415  104 

Capitol Hill  $                 -            -    - 1  $              -             -    $64  1 

CBD  $                  -                -    - 1  $               -             -    $6,225  1 

Civic Center  $                 -               -    - 21  $              -           -    $693,171  21 

College View / South 
Platte 

$19,633,764  159 - 189 $15,912,903  159 $61,841,828  189 

Country Club  $              -            -    - 33  $               -             -    $142,401  33 

East Colfax $182,777  17 - 44 $107,739  17 $717,491  44 

Elyria Swansea  $              -           -    - 1  $             -         -     $              -                       -    

Five Points  $              -                -    - 3  $           -           -    $4,711  2 

Fort Logan $52,238  29 - 61 $59,772  29 $668,310  61 

Gateway / Green 
Valley Ranch 

$1,857  1 - 1 $3,693  2 $46,825  10 

Globeville $445,551  5 - 1,233 $197,460  3 $122,524,220  1,229 

Goldsmith $56,713  6 - 9 $206,868  6 $619,220  9 

Hampden $893  1 - 12 $59,153  1 $561,884  12 

Hampden South  $            -             -    - 1  $          -           -    $29,475  1 

Harvey Park South  $                 -                -    - 49  $            -            -    $4,006,452  49 

Highland  $            -          -    - 2  $           -            -    $32,291  2 

Indian Creek  $             -    1 - 1  $             -             -     $              -    1 
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Pre South Platte River-Lakewood Gulch Mitigation Project Post South Platte River-Lakewood Gulch Mitigation Project 

Neighborhood 
100yr Total 
Loss 

100yr 
Structures 

500yr Total 
Loss 

500yr 
Structures 

100yr Total 
Loss 

100yr 
Structures 

500yr Total 
Loss 

500yr 
Structures 

Jefferson Park $1,004  1 - 3  $               -             -    $564  1 

Lincoln Park $20,939,804  121 - 160 $385,339  1 $33,662,940  154 

Lowry Field $59,421  1 - 1  $           -           -     $          -                       -    

Mar Lee  $                -             -    - 2  $        -          -     $               -    2 

Northeast Park Hill  $           -              -    - 15  $                 -           -     $            -                       -    

Overland $2,529,257  243 - 247 $12,644,784  243 $16,276,375  247 

Regis $28,341  3 - 22 $40,155  3 $428,400  22 

Rosedale $4,309,245  191 - 202 $3,458,910  191 $2,801,582  202 

Ruby Hill $24,248,103  82 - 146 $5,874,602  83 $36,526,910  147 

Speer  $           -            -    - 554  $             -            -    $6,769,055  555 

Stapleton $11,096  23 - 29 $2,307,645  22 $11,678,318  28 

Sun Valley $23,324,407  80 - 114 $2,985,412  22 $30,755,377  92 

Union Station  $          -              -    - 16  $            -        -    $3,546,979  16 

University $8,015,358  254 - 288 $5,256,450  254 $6,084,863  288 

University Park $697,066  51 - 80 $434,637  51 $927,401  80 

Valverde $32,284,418  118 - 322 $16,552,341  99 $150,038,027  316 

Villa Park $503,214  38 - 74 $1,226,795  38 $4,826,909  74 

Virginia Village  $             -               -    - 55  $          -      -    $1,094,548  55 

Washington Virginia 
Vale 

 $              -             -    - 2  $           -          -    $36,299  2 

Wellshire  $             -           -    - 3  $            -         -    $48,362  3 

West Colfax  $               -    1 - 1 $14,852  1 $14,852  1 

Total $152,999,635  1,846 - 4,906 $79,404,645  1,468 $615,428,094  4,826 
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The previous analysis was based on FEMA effective data at the time of analysis and that loss numbers are 

constantly changing due to mitigation projects, LOMRs, etc.  As of 2016 the City, in conjunction with UDFCD, is 

in the process of updating many of the Flood Hazard Area Delineation studies on major drainageways in Denver.  

Some studies are complete (Coon, Marston, Sanderson, Cherry Creek, Box Elder) and are in Physical Map 

Revision process for inclusion in FIS/FIRM, others are currently underway (South Platte, Clear, Weir, Harvard, 

Westerly, Sloans), and more are programmed for the next 5 years (Goldsmith, Sand, Lakewood Gulch, Second, 

Bear Creek). 

NFIP Claims analysis 

The National Flood Insurance Program (NFIP) aims to reduce the impact of flooding on private and public 

structures by providing affordable insurance to property owners and by encouraging communities to adopt and 

enforce floodplain management regulations.  These efforts help mitigate the effects of flooding on new and 

improved structures.  The table provides NFIP statistics for the City and County of Denver as of February 29, 

2016. 

Table 4.33: Denver Flood Insurance 

City and County of Denver – Flood Insurance Overview 

Total Number of Policies 1,367 

Total Premiums $1,320,293 

Insurance in Force $343,792,000 

Total Number of Paid Closed Losses 101 

$$ of Closed Paid Losses $580,955 

 
NFIP Repetitive Loss and Repetitive Loss Area Analysis 

The City and County of Denver has one repetitive loss property.  A repetitive loss property is any insurable 

building for which two or more claims of more than $1,000 were paid by the National Flood Insurance Program 

within any rolling ten-year period since 1978.  As part of its participation in the Community Rating System Denver 

performed a repetitive loss area analysis.  This is a commercial property, and has 5 paid claims (1979, 1982, 

1982, 1985 & 1998) totaling $82,375. Many structures in this area were originally constructed with very little 

elevation above street level. This particular repetitive loss structure has multiple garage door and man door 

openings less than 12” above the flowline of the street. Many other buildings in the vicinity were similarly built 

as slab-on-grade with very little elevation above the street. In the repetitive loss area (RL Area), 6 additional 

claims have been filed (4 paid) on 4 separate properties, with flood insurance payouts of $148,027. The total 

claims in the repetitive loss area is 11 claims (9 paid) with a grand total of $230,402 in insurance payments. 

Based on the building similarities in the area, it is likely that other structures sustained damage in some the 

previous events resulting in insurance claims, but those owners just didn’t have flood insurance or didn’t file 

claims. 

Analysis of the historic insurance claims along with supplemental data has led to the conclusion that the flooding 

source for the insurance claims is local flooding from the tributary drainage basins. At first glance, the Special 

Flood Hazard Area (SFHA) may lead one to believe that the flooding source related to these claims is overbank 

flooding from the South Platte River, but this is not the case. While not the source of these claims, the SFHA 

does provide a good indicator of the area that is subject to flooding. This area is still at risk of flooding from the 
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1% annual chance event on the South Platte River, but it just hasn’t happened since Denver’s historic 1965 flood 

event and subsequent construction of the upstream flood control facilities of Chatfield Reservoir & Bear Creek 

Reservoir. The RL Area is a large sump adjacent to the River and has multiple large drainage basins that drain 

overland to this sump in larger storm events. Naturally higher ground forms the banks of the River. This is 

beneficial in that it prevents overbank flooding from the River in most events, but is also a barrier to local 

drainage from the west trying to get to the River. The storm sewer system in the RL Area is only sized for minor 

storm events and thus overland flow from the higher ground to the west collects in the sump, overwhelms the 

storm system, and eventually flows overland to the north down Lipan Street until it can escape the sump and 

discharge into the River. With data assistance from Urban Drainage and Flood Control District (UDFCD), research 

of the 30+ years gage data on the South Platte River indicates that there has been no recorded overbank flooding 

from the River in this location after construction of Chatfield & Bear Creek Reservoirs. The number of drainage 

complaints in this area also validate a local flooding problem. 

Critical Infrastructure Impacts 

Analysis of critical infrastructure located in the 100-year floodplain, 500-year floodplain and levee protected 

zones in Denver reveal 270 separate facilities located in vulnerable areas.  The following tables note the types 

and numbers of specific categories and facilities in each vulnerable area. 

Table 4.34: Critical Facilities in the 1% (100 Year) Annual Chance Zone by Category 

Critical Facilities in the 1% Annual Chance Zone by Category 

Category Facility Type Facility Count 

At-risk Population Facilities 

Child Care & Preschool 1 

Non Public School 1 

Total 2 

Essential Services Facilities 

Bridge 106 

Microwave Service 
Towers 11 

Power Plant 2 

RTD Rail Station 2 

Total 121 

Hazardous Materials 
Facilities 

Hazmat Tier 2 9 

Total 9 

Vital to Restoring Services 

Correctional Institution 1 

Public Works 1 

Total 2 

 Grand Total 134 
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Table 4.35: Critical Facilities in the 0.2% (500 Year) Annual Chance Zone by Category 

Critical Facilities in the 0.2% Annual Chance Zone by Category 

Category Facility Type Facility Count 

At-risk Population Facilities 

Child Care & Preschool 3 

Non Public School 1 

Senior Care 1 

Total 5 

Essential Services Facilities 

Bridge 45 

Microwave Service 
Towers 43 

Police Station 2 

Power Plant 1 

RTD Rail Station 2 

Total 93 

Hazardous Materials 
Facilities 

Hazmat Tier 2 15 

Total 15 

Vital to Restoring Services 

Multi-Tenant / 
Miscellaneous 3 

Wastewater Mgmt. 
Division 1 

Total 4 

 Grand Total 117 

 
Table 4.36: Critical Facilities in the Area Protected by Levee Zone by Category 

Critical Facilities in the Area Protected by Levee Zone by Category 

Category Facility Type Facility Count 

At-risk Population Facilities 

Child Care & Preschool 3 

Public School 1 

Total 4 

Essential Services Facilities 

Bridge 5 

Microwave Service 
Towers 3 

Total 8 

Hazardous Materials 
Facilities 

Hazmat Tier 2 7 

Total 7 

 Grand Total 19 

Vulnerable critical assets include at-risk population facilities, essential services, hazmat facilities and vital 

services.  Major flooding could have devastating impacts on any of these facilities, including life safety issues, 

structural damage, access issues, and temporary or permanent disruption of the delivery of services.   

According to Denver Public Works there are facilities located in Potential Inundation Areas which include 

National Jewish Hospital and Fire Station #15. 
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Natural Environment 

Natural resources are generally resistant to flooding except where natural landscapes and soil compositions have 

been altered for human development or after periods of previous disasters such as drought and fire.  Wetlands, 

for example, exist because of natural flooding incidents. Areas that are no longer wetlands may suffer from 

oversaturation of water, as will areas that are particularly impacted by drought. Flooding can cause erosion, 

which can permanently alter an ecological system.  Flood water can also contain contaminants that may 

adversely affect the environment. 
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Future Development 

Figure 4.17: Drainage Basins with Areas of Change 
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Denver has a floodplain ordinance governing development in the floodplain.  The general purpose of the 

regulations are to reduce the hazard of floods to life and property, to protect and preserve hydraulic 

characteristics of water courses for the conveyance of flood waters, and to protect the public from extraordinary 

financial expenditures for flood control and relief.  Floodplains are regulated and managed in accordance with 

Denver’s Floodplain ordinance.  In essence, the ordinance states that: 

 Most construction within the floodway is prohibited; 

 Residential construction within the floodplain must elevate the lowest floor (including basement), and 

all associated machinery and equipment, to a minimum of the flood protection elevation; 

 Commercial or industrial development must elevate the lowest floor (including basement) or dry 

floodproof, including all associated machinery and equipment, to a minimum of the flood protection 

elevation; 

 Flood protection elevation is 1.5 feet above the base flood elevation or depth of flooding defined for the 

regulatory floodplain; 

 Elevation certificates are required for all structures built within the regulatory floodplain. 

According to the ordinance, construction of critical facilities in the floodplain should be avoided. 

On a statewide level, the Colorado Water Conservation Board has minimum rules and regulations for regulatory 

floodplains in Colorado.  All communities in Colorado are subject to these regulations, which include the setting 

of minimum statewide floodplain management standards, rules on building in a floodplain, critical infrastructure 

protection and minimum regulation of stream-altering activities.  These regulations are superseded by any local 

regulations considered stronger. 

FEMA updated the Digital Flood Insurance Rate Map (DFIRM) and the Flood Insurance Study (FIS) Report in 

November 2013.  The DFIRM serves as the official identifier of Denver’s regulatory floodplain, as required by 

Denver’s floodplain ordnance.  The DFIRM and FIS is used by the City to update existing flood regulations as part 

of the National Flood Insurance Program (NFIP).  The information is also used to further promote sound land use 

and floodplain development. 

Consequence Summary 

The following table provides a summary based on possible general impacts and consequences of flooding to a 

variety of categories.  It should be noted that these impacts could change based on the parameters of an actual 

incident. 
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Table 4.37: Flooding Consequence Summary 

Category Narrative 

Impact on the Public Impacts of people will change with characteristic of event; localized impacts may be 
severe, with moderate to light impacts for outward or other affected areas; 
residents/property owners without flood insurance may be impacted greater than 
those with coverage; residents may be displaced due to evacuation, damage, or 
inaccessibility to homes; persons within flood areas have the potential for direct 
contact with hazardous materials. 

Impact on the Economic 
Condition of the City and 
County of Denver 

Local economy and finances adversely affected, possibly for an extended period of 
time depending on damage and length of investigation; localized disruption of 
roads, facilities, and/or utilities caused by incident may postpone delivery of some 
services; expenses of recovery 

Impact on the Environment Localized impact expected to be severe for incident areas and moderate to light 
for other areas affected by flood; wetland impacts due to flooding can result in 
water quality impacts and wildlife habitat impacts. potential for hazardous materials 
releases into streams and rivers, drinking water supply, ground water, and air. 

Impact on Property, Facilities, 
and Infrastructure 

Localized impact to facilities and infrastructure in incident area; critical facilities may 
be impacted by flooding; disruption or total loss of services 

Impact on the Public Confidence 
in Government 

Ability to respond and recover may be questioned and challenged if planning, 
response, and recovery not timely and effective 

Impact on Responders Need for evacuation support such as door‐to‐door notification and traffic 
management may increase responder risk as event escalates; localized impact 
expected to limit damage to personnel in flood areas at the time of incident; impacts 
to transportation corridors and communications lines may affect responder ability to 
effectively respond 

Impact on Continuity of 
Operations to Include the 
Continued Delivery of City 
Services 

Damage to facilities/personnel in incident area may require temporary relocation 
of some operations 

Cascading Hazards  Hazardous materials; energy disruption; dam/levee failure 

 
4.3.7 Hazardous Materials Incident 
Context 

The 1984 disaster in Bhopal, India that killed over 2,000 people focused world-wide attention on the dangers of 

toxic chemical releases. In the United States, it led to the 1986 Emergency Planning and Right to Know Act 

(EPCRA), also known as SARA Title III. The federal government plays a large role in managing hazardous materials. 

Users of these hazardous materials are required to report what chemicals they are using and releasing into the 

air and how they will respond in case of an emergency. Under EPCRA, the Environmental Protection Agency 

(EPA) delegates implementation of the law to the states. Colorado State has subsequently passed the 

responsibility to local districts know as Local Emergency Planning Committees (LEPCs). LEPC’s collect information 

from facilities that are storing and/or using hazardous chemicals to help with emergency planning in their 

communities.  

Substances that (because of their chemical or physical characteristics) are hazardous to humans and living 

organisms, property and the environment are regulated by the Environmental Protection Agency (EPA) and 

when transported, by the U.S. Department of Transportation (DOT). A hazardous material incident is defined as 

any actual or threatened uncontrolled release of a hazardous material, its hazardous reaction products or the 

energy released by its reactions that pose a significant risk to human life and health, property and/or the 

environment. 
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EPA regulations address “hazardous substances” and “extremely hazardous substances.” Hazardous substances 

are generally materials that, if released into the environment, tend to persist for long periods and pose long 

term health hazards for living organisms. They are primarily chronic rather than acute health hazards. 

Regulations require that spills of these materials into the environment in amounts at or above their individual 

“reportable quantities” must be reported to the EPA. Extremely hazardous substances are generally toxic 

materials that are acute health hazards. When these substances are released, they are immediately dangerous 

to the life of humans and animals and will cause serious damage to the environment. When facilities have these 

materials in quantities at or above their threshold planning quantities (TPQ), they must submit “Tier II” 

information to their local Fire Department, as well as the State and Local Emergency Planning Committees. The 

LEPC retains this data and uses it for emergency planning. It is available to the public for their review under the 

Community Right to Know Act. 

DOT defines hazardous material as a substance that is capable of posing an unreasonable risk to health, safety 

and property when transported in commerce.  When a hazardous material meets the DOT definition of a 

hazardous material, it must be transported under safety regulations providing for appropriate packaging, 

communication of hazards and proper shipping controls. 

In addition to EPA and DOT regulations, the National Fire Protection Association (NFPA) develops codes and 

standards for the safe storage and use of hazardous materials. These codes are generally adopted locally and 

include the use of the NFPA 704 standard for communication of chemical hazards in terms of health, fire, 

instability and other special hazards (such as water reactivity and oxidizer characteristics). Diamond shaped 

NFPA 704 signs ranking the health, fire and instability hazards on a numeric scale from zero (least) to four 

(greatest) along with any special hazards, are usually required to be posted on chemical storage buildings, tanks, 

other facilities, and individual containers stored or used inside facilities. 

Location 

Hazardous materials incidents can occur anywhere hazard materials are stored or transported.  This includes 

designated transportation routes throughout the City and fixed facilities in City limits.  Routes designated for 

hauling nuclear and hazardous materials through Denver by vehicle are Interstate 225, Interstate 70 and 

Interstate 25.   
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Figure 4.18: Colorado Hazardous and Nuclear Materials Routes 

 
 

 
Source:  Colorado Department of Public Safety – Division of State Patrol, Hazardous Materials Section 
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In addition to designated transportation routes through the City, a number of fixed facilities are located in 

Denver. 

Hazardous materials are also transported on rail lines that run through the City.   

Extent 

Because of the variability of hazardous materials transported across the county, a general extent measure is 

difficult to determine.  As a general rule, any hazmat release is anticipated to have an impact of no more than 

one mile around the incident site.  Specific incident parameters including material released, method of release, 

time of day, weather patterns and location factor into incident impacts. 

Previous Occurrences 

The Colorado Department of Public Health and Environment receives reports of spills and releases that occur 

throughout the state. These calls are all followed up on to determine if there was an actual release that would 

threaten life, property or the environment. Within the City during the period of March 1 - July 24, 2011, there 

were 30 reported spills. These reports are available for the LEPC to review at any time. 

Releases must also be reported to the National Reporting Center (NRC). A query can be run to see what kind of 

releases have occurred in Denver, where they occurred, what was the substance and what happened to cause 

the release. In 2011, NERC recorded 24 incidents that involved a spill of some sort in the City. In 2011, the US 

Department of Transportation Hazmat Intelligence Portal recorded 21 incidents during transit via air, highway 

and rail.  

The Pipeline and Hazardous Materials Safety Administration tracks reported mobile hazardous materials 

incidents nationally.  Between January 1, 1990 and December 31, 2015, 1,008 separate hazardous materials 

incidents were recorded in Denver.  Very few of these releases caused injury or death; throughout the 

timeframe, hazmat incidents caused two direct fatalities, three direct injuries requiring hospitalization, and 18 

direct injuries that didn’t require hospitalization.   

  



 
 

CITY AND COUNTY OF DENVER HAZARD MITIGATION PLAN – RISK ASSESSMENT  Page 4-107 

 

The 1,008 incidents fell into one of 16 different hazard classes.  The data is presented below: 

Table 4.38: Reported Hazardous Materials Incidents 

1990 – 2015 

Hazard Class Number of Incidents 

Combustible Liquid 29 

Corrosive Material 291 

Dangerous When Wet Material 1 

Explosive – No Blast 1 

Flammable Liquid 489 

Flammable Gas 19 

Flammable Solid 9 

Infectious Substance 3 

Miscellaneous 57 

Non-Flammable Compressed Gas 46 

Organic Peroxide 4 

Oxidizer 20 

Poisonous Gas 1 

Poisonous Materials 31 

Spontaneous Combustible 1 

Unclassified 6 

Total 1,008 

Source:  PHMSA 

    

By a wide margin, incidents involving the release of flammable liquids were the most prevalent in Denver over 

the timeframe, followed by the release of corrosive materials.  The following figure shows each release by hazard 

class, in relation to all incidents. 
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Figure 4.19: HazMat Incidents by Hazard Class 1990 - 2015 

 
 

Pipeline and Hazardous Materials Safety Administration (PHMSA) data also notes whether the incidents 

occurred while the materials occurred while traveling by air, rail or road.  Over two-thirds of the incidents 

occurred during highway transport, follow by rail and air.    

Table 4.39: Reported Hazardous Materials Incidents by Mode 

1990 – 2015 

Transportation Mode Number of Incidents 

Rail 193 

Highway 680 

Air 135 

Source:  PHMSA 
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Figure 4.20: Recorded Incidents by Mode of Transport 1990 - 2015 

 
Source:  PHMSA 

 
Likelihood of Future Occurrence 

There are two types of potential incidents with hazardous materials in Denver. First there are fixed sites that 

store and use chemicals daily within City limits. As of November 2011, in Denver, there were 16 facilities with 

mandatory reporting requirements to the EPA and an additional 155 facilities with mandatory reporting 

requirements to LEPC (thus, over 170 companies in Denver report they use or store hazardous materials in their 

daily operations). The majority of the facilities are concentrated along the I-70 corridor. While almost half do 

not hold chemicals other than those used in batteries, there are several companies that use ammonia and 

chlorine daily.  In addition to these facilities, there are hundreds of other facilities that fall below the mandatory 

reporting thresholds that may still pose a danger and the likelihood that some facilities are operating illegally 

(and are not registering/reporting so are not monitored). Second, there is hazardous material that is transported 

throughout the City on a regular basis. There is always the potential for a release from either the fixed sites or 

from a train going through the City.  According to PHMSA data, Denver experiences a reported mobile hazardous 

materials incident 40 times per year by air, highway or rail.  It is safe to say that both fixed and mobile incidents 

are an annual occurrence in the planning area. 
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Vulnerability 
People 

The public’s general vulnerability to hazardous materials incidents depends on the hazard.  There are three 

exposure pathways for a person to come into contact with a hazardous materials:  inhalation, ingestion and skin 

contact.  Effects to people can include burns, breathing problems, and contamination.  Designated hazardous 

materials routes in the City are designed to bypass population centers as much as possible, reducing the risk to 

people in the City from a hazardous materials release. 

One area of vulnerability for hazardous materials is along light rail lines – many portions of light rail passenger 

lines run parallel to rails that carry hazardous materials.  This opens passengers up to vulnerability for both 

personal safety, and potential for track closures in the event of a spill. 

Economy 

Hazardous materials in Denver are transported along major highways and interstates; an incident could require 

the closure of roads that are also used for commerce and travel.  While this may cause a small economic impact, 

in most cases the road wouldn’t be closed for an extended period of time. 

Required closure of light rail lines due to a hazardous materials spill could negatively impact citizens’ ability to 

get around the City, creating a short term economic impact. 

Built Environment 

Impacts on the built environment are dependent on the site of the hazardous materials spill, weather and 

environmental conditions, and the material itself.  Designated hazardous materials routes are designed to bypass 

large segments of the built environment as possible.  Infrastructure located close to fixed facilities and along 

hazmat transportation routes are especially vulnerable to impacts of hazardous materials, which could include 

facility damage, clean-up costs, access issues and general interruptions in the ability of the facility to function.   

Critical Infrastructure Impacts 

Hazardous materials are routed through the City on specific hazardous materials routes.  Any critical facilities 

within a mile on either side of these roads has an increased vulnerability to impacts from a hazardous materials 

release, dependent on environmental factors. 

Natural Environment 

Like all other vulnerability, vulnerability of the environment is predicated on the material, the location and 

prevailing conditions at the time of the incident.  Specific areas of concern include areas where routes intersect 

or parallel rivers, and areas that present difficulty of access due to topography.   

Future Development 

When planning future development, proximity and vulnerability to hazardous materials routes and facilities 

should be taken into consideration.  According to Blueprint Denver, much of the targeted growth will take place 
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in the northeast corridor of the City.  As I-70 is a designated hazmat route, careful consideration should be given 

to the types of development occurring in close proximity to the road.   

Fixed facilities with hazardous materials are identified and located; the location of these facilities and their 

potential impacts should factor into development decisions around the sites. 

Consequence Summary 

The following table provides a summary based on possible general impacts and consequences of a hazardous 

materials incident to a variety of categories.  It should be noted that these impacts could change based on the 

parameters of an actual incident. 

Table 4.40: Hazardous Materials Consequence Summary 

Category Narrative 

Impact on the Public Threat to anyone exposed downhill and/or downwind from a hazardous materials 
release; health impacts contingent on material released and level of exposure; 
potential for deaths, injuries or permanent disabilities; possible need for 
decontamination, evacuation and short or long-term sheltering and care. 

Impact on the Economic 
Condition of the City and 
County of Denver 

Dependent on location of spill and material released; worst impacts could include 
economic disruptions due to major road/interstate closures; shutting down of 
businesses for a protracted period of time; major health impacts; loss of valuable 
chemical product. 

Impact on the Environment Contingent on the materials released and level of exposure; potential impacts to 
groundwater and drinking water supplies. 

Impact on Property, Facilities, 
and Infrastructure 

Impacts vary between specific types of hazardous materials; potential short or long-
term disruption in use of buildings and transportation routes; clean-up needs and 
costs; building damage, destruction and/or contamination. 

Impact on the Public Confidence 
in Government 

Public holds high expectations of government capabilities for warning, public 
information, evacuation and response and recovery activities related to a hazardous 
materials incident; high expectations for rapid restoration of critical facilities. 

Impact on Responders Responders without necessary PPE are vulnerable to the same impacts as the 
general population; health impacts contingent on chemical released. 

Impact on Continuity of 
Operations to Include the 
Continued Delivery of City 
Services 

Loss of City facilities or infrastructure function, accessibility or ability to provide 
services; possible temporary or permanent relocation of facilities, staff or services. 

Cascading Hazards  None. 
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4.3.8 Severe Thunderstorms (Hail, Lightning, Severe Winds) 
Context 

Severe thunderstorms in the Denver Planning Area are generally characterized by heavy rain, often accompanied 

by strong winds and sometimes lightning and hail.  Approximately 10 percent of the thunderstorms that occur 

each year in the United States are classified as severe.  According to the National Weather Service, a 

thunderstorm is classified as severe when it contains one or more of the following phenomena: hail that is three-

quarters of an inch or greater, winds in excess of 50 knots (57.5 mph), or a tornado.  This chapter profiles several 

sub-hazards that can impact Denver in different ways – high winds, hail and lightning.  Thunderstorms can also 

spawn tornadoes – these are addressed in Section 4.3.10. 

Hail 

Hail is described as showery precipitation in the form of irregular pellets or balls of ice. Formation of hail occurs 

inside a thunderstorm where there are strong updrafts of warm air and downdrafts of cold air. If a water droplet 

is picked up by the updrafts it can be carried high enough to where temperatures fall below 32 degrees where 

it freezes. As the frozen droplet begins to fall as it is carried by cold downdrafts, it may thaw as it moves into 

warmer air toward the bottom of the thunderstorm. The half-frozen droplet may get picked up again by another 

updraft where it is carried back into very cold air and refreezing it. With each trip above and below the freezing 

level the frozen droplet adds another layer of ice. The frozen droplet eventually falls to the ground as hail which 

can reach speeds up to 120 MPH. Research has shown that damage occurs after hail reaches around 1” in 

diameter and larger. Hail of this size will trigger a severe thunderstorm warning from the National Weather 

Service (NWS). 

Colorado’s Front Range is located in the heart of “Hail Alley” which receives the highest frequency of large hail 

in North America and most of the world.  Residents can usually count on three to four catastrophic (defined as 

at least $25 million insured damage) hailstorms every year. In the last 10 years, hailstorms have caused more 

than $3 billion in insured damage in Colorado. 

Lightning 

Lightning is a luminous, electrical discharge in the atmosphere caused by the electric charge separation of 

precipitation particles within a cumulonimbus (thunderstorm) cloud. Thunder is the resulting sound wave caused 

by the sudden expansion of air heated by a lightning discharge.  

Lightning kills an average of 67 people a year around the U.S. Colorado ranked 18th compared to other states in 

the total number of cloud-to-ground lightning flashes recorded between 1996 and 2008. In any given day in July 

or August, over 4,000 lightning flashes are expected to occur in Colorado.  

The average number of cloud-to-ground lightning flashes between 1997 and 2011 in Colorado was 517,539, with 

471,427 flashes occurring in 2011. This ranks Colorado 19th compared to other states for the average number of 

flashes per year, though only 32nd in a ranking of flash per square mile.  

Severe Winds 

Windstorms are defined as a storm with high winds or violent gusts. Downslope winds in Colorado are referred 

to as Chinook winds, after the Native American tribe of the Pacific Northwest. Chinook winds are warm dry wind 
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that descends from the eastern slopes of the Rocky Mountains, causing a rapid rise in temperature. Sometimes 

these winds move at considerable force.  

Two main causes of high winds in Colorado during the cold season are the air pressure difference between strong 

low pressure and cold high pressure systems, and Chinook winds developing along the Front Range and 

mountains in the eastern half of the state. A strong low pressure system in Colorado, coupled with a high 

pressure system to the west, can send a cold wind, called a Bora, through the western part of the state and down 

the slopes of the eastern mountains. The result can be a cascade of high winds from the west or northwest into 

the adjacent plains at speeds over 100 mph. The damage caused by this event is usually much more widespread 

than that caused by a severe thunderstorm in the warm season.  

Jet stream winds over Colorado are much stronger in the winter than in the warm season, because of the big 

difference in temperature from north to south across North America. Very swift west winds, under certain 

conditions, can bring warm, dry Chinook winds plowing down the slopes of the eastern mountains. These winds 

can also exceed 100 mph in extreme cases, again bringing the potential for widespread damage. 

Severe wind storms pose a significant risk to life and property in the region by creating conditions that disrupt 

essential systems such as public utilities, telecommunications, and transportation routes. Thus, high winds can 

have destructive impacts, especially to trees, power lines, and utility services. In the Front Range, including 

Denver, windstorms can occur at any time of year.  

Location 

Any area of Denver is susceptible to hail, lightning or high winds.     

Extent 
 
Hail 

The National Weather Service classifies hail by diameter size, and corresponding everyday objects to help relay 

scope and severity to the population. Table 4.41 indicates the hailstone measurements utilized by the National 

Weather Service. 
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Table 4.41: Hailstone Measurements 

Average Diameter Corresponding Household Object 

.25 inch Pea 

.5 inch Marble/Mothball 

.75 inch Dime/Penny 

.875 inch Nickel 

1.0 inch Quarter 

1.5 inch Ping-pong ball 

1.75 inch Golf-Ball 

2.0 inch Hen Egg 

2.5 inch Tennis Ball 

2.75 inch Baseball 

3.00 inch Teacup 

4.00 inch Grapefruit 

4.5 inch Softball 

Source: National Weather Service 

 

The largest hailstones recorded in Denver had a diameter of 4.50 inches, recorded in August of 1983.   

Lightning 

Lightning is measured by the Lightning Activity Level (LAL) scale, created by the National Weather Service to 

define lightning activity into specific categories.  It is a common parameter that is part of fire weather forecasts 

nationwide.  The LAL is reproduced below. 

Table 4.42: Lightning Activity Level Scale 

LIGHTNING ACTIVITY LEVEL 

 
LAL 1 
 

No thunderstorms 

 
LAL 2 
 

Isolated thunderstorms.  Light rain will occasionally reach the ground.  Lightning is very infrequent, 1 
to 5 cloud to ground strikes in a five minute period 

 
LAL 3 
 

Widely scattered thunderstorms.  Light to moderate rain will reach the ground.  Lightning is 
infrequent, 6 to 10 cloud to ground strikes in a five minute period. 

 
LAL 4 
 

Scattered thunderstorms.  Moderate rain is commonly produced.  Lightning is frequent, 11 to 15 
cloud to ground strikes in a five minute period. 

 
LAL 5 
 

Numerous thunderstorms.  Rainfall is moderate to heavy.  Lightning is frequent and intense, greater 
than 15 cloud to ground strikes in a five minute period. 

LAL 6 
Dry lightning (same as LAL 3 but without rain).  This type of lightning has the potential for extreme 
fire activity and is normally highlighted in fire weather forecasts with a Red Flag warning. 

Source:  National Weather Service 
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Denver is at risk to experience lightning in any of these categories. 

Severe Wind 

While scales exist to measure the effects of wind, they can be conflicting or leave gaps in the information. For 

the purposes of this plan, the Beaufort Wind Scale was used because it is specifically adapted to wind effects on 

land. 

Table 4.43: Beaufort Wind Scale 

Force  Wind (MPH)  

World 
Meteorological 
Organization (WMO) 
Classification  On Land 

0  Less than 1  Calm  Calm, smoke rises vertically 

1  1-3  Light Air  Smoke drift indicates wind direction, still wind vanes 

2  4-7  Light Breeze  Wind felt on face, leaves rustle, vanes begin to move 

3  8-12  Gentle Breeze  Leaves and small twigs constantly moving, light flags extended 

4  13-18  Moderate Breeze  Dust, leaves, and loose paper lifted, small tree branches move 

5  19-24  Fresh Breeze  Small trees in leaf begin to sway 

6  25-31  Strong Breeze  Larger tree branches moving, whistling in wires 

7  32-38  Near Gale  Whole trees moving, resistance felt walking against wind 

8  39-46  Gale  Twigs breaking off trees, generally impedes progress 

9  47-54  Strong Gale  Slight structural damage occurs. 

10  55-63  Storm  Trees broken or uprooted, "considerable structural damage" 

11  64-72  Violent Storm  Widespread structural damage. 

12  72+  Hurricane  Considerable and widespread damage to structures. 

Source:  NOAA 

Denver can experience all 12 Beaufort categories.   

Previous Occurrences 
Hail 

There is a high occurrence of damaging hail events in the Denver Metro area.  Denver had the costliest hail storm 

since 1990 in terms of insured losses in the Rocky Mountain region. On the night of July 20th, 2009, a strong 

storm hit the northwest suburbs of Denver, dumping as much as an inch of rain in less than an hour and hail that 

was one-inch in diameter. The storm damaged numerous cars, windows and roofs. A greenhouse containing 

plants worth more than $250,000 was destroyed. Straight-line winds of 80 miles per hour uprooted mature trees 

and damaged roofs. The storm also left 50,000 residents without power. To date, RMIIA has identified $767.6 

million in damages from the storm ($804 million in 2011 dollars). 
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One example of the rippling economic effects of a hailstorm occurred in July 2011. On July 13, 2011, golf ball-

sized hail pummeled the Denver International Airport for about 15 minutes. Hundreds of flights were cancelled, 

numerous planes were damaged and at least 1000 people were stranded in the airport overnight. This storm 

and its destruction caused problems throughout the country with airline flights for the next few days. 

Table 4.44: Most Expensive Hailstorms in the Denver Metro Region 

 

Date Location 

Cost When 
Occurred 
(millions) 

2011 Dollars 
(millions) 

 
Maximum Size in inches 
(per NWS daily Weather 
History) 

July 20, 2009 Denver Metro $767.60 $804.80 1.75 

July 11, 1990 Denver Metro $625.00 $1.08 Billion 2.75 

June 6-15, 2009 Denver Metro $353.30 $370.40 3 

June 6-7, 2012 CO Front Range $321.10 --- 2.5* 

June 13-14, 1984 Denver Metro $276.70 $599.00 1.75, with rare occurrences 
of 4.00 

October 1, 1994 Denver Metro $225.00 $341.50 2 

July 13, 2011 CO Front Range $164.80 $164.80 1.75 

June 8-9, 2004 Denver Metro $146.50 $174.40 2.25 

August 11, 1997 Denver Metro $128.00 $179.40 1.5 

May 22, 1996 Denver Metro $122.00 $174.90 2 

Source: Rocky Mountain Insurance Information Association, 2012 
*Size dimensions retrieved from NOAA Severe Weather Event Review 

 
Lightning 

Three people were killed by lightning in Denver and 22 have been injured from 1980-2011, as shown in the table 

below.  The deaths included: 

 July 30th, 1997: 27 year old male killed and woman injured when they took cover under a tree on a golf 

course. 

 June 7, 1997: 39 year old male plumber was killed and his apprentice was injured while working on a 

pipe at a construction site.  

 May 29, 1982: 1 man was killed and 2 others injured as they stood under a tree in Washington Park. 
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Table 4.45: Lightning Deaths and Injuries in Denver 

 
Date Time Male 

Killed 
Male 
Injured 

Female 
Killed 

Female 
Injured 

Unknown 
Injured 

Total 
Killed 

Total 
Injured 

Aug 1, 2001 1600 0 1 0 0 0 0 1 

July 17, 2000 1500 0 0 0 1 0 0 1 

May 22, 1998 1900 0 1 0 0 0 0 1 

July 30, 1997 1545 1 0 0 1 0 1 1 

June 7, 1997 1400 1 0 0 0 1 1 1 

June 12, 1991 1430 0 5 0 2 0 0 7 

July 2, 1988 1500 0 1 0 0 0 0 1 

June 11, 1988 Night 0 1 0 0 0 0 1 

Sept 2, 1987 Night 0 2 0 0 0 0 2 

Aug 16, 1982 2040 0 0 0 1 0 0 1 

June 23, 1982 1530 0 0 0 0 3 0 2 

May 29, 1982 Noon 1 0 0 0 2 1 2 

Totals  3 11 0 5 6 3 22 

 
Severe Winds 

Counties with the highest number of significant wind events tend to be located along the Front Range or 

northeast part of the state. According to the NCDC, Denver experienced 63 high wind events from 1950 to 2015. 

Of these 63 events, there were no deaths and 1 injury reported, with damage a total of $120,000 in property 

damage.  The highest wind gust recorded in Denver was 102 miles per hour on February 2, 1999. 

Likelihood of Future Occurrence 
 
Hail 

Hailstorms resulting in property or agricultural damage are an annual occurrence. Atmospheric convection 

activity producing conditions prone to hail are expected to occur in similar frequency and extent in the future as 

in the past.  The HMPC noted that the incidence of hail in the City seems to be increasing. 

Lightning 

SHELDUS assigned Denver with a moderate risk for personal injury from lightning. Calculations were based on 

giving the number of total deaths and injuries a number value and the number of lightning flashes per county 

another number value. The value of deaths/injuries was added to the value assigned to the lightning flashes. 

The resulting values range from 0 to 6. Values from 5 to 6 represent areas determined to be at high risk. Values 

from 3 to 4 represent areas with moderate risk and values less than 3 represent areas with low risk. With 3 

deaths, 25 injuries and 1,200 lightning flashes, Denver received a value of 3 which is in the moderate risk 

category. 

Severe Winds 

Chinook winds are a fairly common wintertime phenomena in Colorado. These winds develop in well-defined 

areas and can be quite strong. Atmosphere conditions are expected to continue unchanged with windstorms 

remaining a perennial occurrence. Winds of 60 to near 100 mph are possible in and near the foothills, including 
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in Denver. In addition, Colorado will continue to experience Bora winds that will send winds in excess of 100 

mph from the west and northwest and on to the eastern plains. These wind events can potentially cause more 

damage than a localized severe thunderstorm. 

Vulnerability 
 

People 

According to the NCDC, hail has caused 21 total injuries since 1955, with 20 injuries occurring during one storm 

in 1984.  High winds have caused 12 injuries since 1966, mostly from people being hit by flying debris, or being 

in building collapses.  Since 1997, lightning has caused three fatalities and 22 injuries to people engaged in 

outdoor activities. 

People directly exposed to any hazard associated with severe thunderstorms should seek shelter immediately.    

Some segments of the population are especially vulnerable to the indirect impacts of severe thunderstorms, 

particularly the loss of electrical power.   The highest risk demographic is to first responders who are dealing 

with emergency situations resulting from the storm.  Those working or recreating outdoors can be susceptible 

to injury from wind borne debris.   

As a group, the elderly or disabled, especially those with home health care services rely heavily on an 

uninterrupted source of electricity.  Resident populations in nursing homes or other special needs housing may 

also be vulnerable if electrical outages are prolonged.  Individuals can mitigate exposure by remaining indoors 

and away from windows during thunderstorms.   

Economy 

Typically, severe thunderstorms by themselves don’t cause major, long-term economic impacts.  Lightning, high 

winds and hail can all cause property damage, though much of this is insured loss; an example is car lots, where 

entire inventories can be damaged.  Lightning and high winds can cause localized power loss, though this is 

usually short term.  Generally, long term economic impacts center more around hazards that cascade from a 

severe thunderstorm. 

Built Environment 

Severe thunderstorms can have a high impact on the entire planning area, with hail having perhaps the greatest 

economic impact of the three sub-hazards.  Hail impacts anything exposed to the event, including structures, 

infrastructure, landscaping, personal property and vehicles.  Denver has the highest number of reported injuries 

due to hail in the state.  Hail is also the most costly insured-losses natural disaster to impact the state of Colorado, 

with nine separate incidents falling within the ‘top ten disasters’ list for the state.  The event of record for hail 

occurred in July 1990, with over a billion dollars of damage when adjusted for inflation.  Additionally, both 

lightning and high winds have the potential to damage existing infrastructure. 

Existing development remains exposed to severe thunderstorms with minimal mitigation opportunities.  

Vehicles can be parked under shelters to help minimize damage costs incurred in that arena.  However, in many 

cases it is impossible to move existing development away from the impact areas.  For example, hail heavily 

impacts the economic contributors who house merchandise outdoors, such as car retailers, home improvement 
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stores and gardening stores.  Damage to landscape is also almost impossible to prevent, as the plants cannot be 

transported indoors for the storm. 

Critical Infrastructure Impacts 

Vulnerability of critical infrastructure to thunderstorms is greatest in power and communications facilities,    

which can result in loss of service and cascading impacts. 

Natural Environment 

Severe thunderstorms are a natural environmental process.  Environmental impacts include the sparking of 

potentially destructive fires by lightning and localized flattening of plants by hail.  High winds can have many 

impacts on the environment, including erosion, flattening of trees and plants.  Winds can cause wildfire to spread 

at a faster rate and exacerbate the impacts of winter storms and severe cold.  As a natural process, the impacts 

of most severe thunderstorms are part of the overall natural cycle and do not cause long-term consequential 

damage.     

Future Development 

Consideration for future development may include the use of resilient landscaping, construction of covered 

parking, or semi-sheltered structures to minimize these extensive losses.  The availability of shelters in the many 

open spaces of Denver may afford some protection to recreation populations.  In some cases, the costs of future 

mitigation efforts, even in new future development, may outweigh the potential insurance losses. 

Consequence Summary 

The following table provides a summary based on possible general impacts and consequences of severe 

thunderstorms to a variety of categories.  It should be noted that these impacts could change based on the 

parameters of an actual incident. 

Table 4.46: Severe Thunderstorms Consequence Summary 

Category Narrative 

Impact on the Public Increased vulnerability for outdoor workers, outdoor recreationists, outdoor 
sporting participants, motorists 

Impact on the Economic 
Condition of the City and 
County of Denver 

Insurance claims and property damage; little or no loss of facilities or infrastructure 
function or accessibility and limited uninsured damages 

Impact on the Environment Limited impacts; tree damage; wildfire ignition and spread 

Impact on Property, Facilities, 
and Infrastructure 

Buildings and equipment are exposed to severe thunderstorms as well as utility 
infrastructure; risk to any critical asset sector that is energy dependent without 
adequate backup generation 

Impact on the Public Confidence 
in Government 

Characteristics of severe thunderstorms result in limited response and recovery 
functions for government beyond first responders 

Impact on Responders Some exposure exists to personnel performing duties when event occurs; otherwise 
storm‐related duties are typically post event; some impact due to unsafe road 
surface conditions from hail on roadways 

Impact on Continuity of 
Operations to Include the 

Limited loss of facilities or infrastructure function or accessibility or ability to provide 
services; may have limited power interruption if not adequately equipped with 
backup generation 
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Category Narrative 

Continued Delivery of City 
Services 

Cascading Hazards  Wildfire; Urban Fire; Tornado; Energy Disruption 

 
4.3.9 Severe Winter Storms 
Context 

Winter storms occur frequently and have great impact on Denver’s vulnerable populations. In Colorado, blizzards 

may occur during fall, winter and spring on the eastern high plains. While Denver area blizzards are less frequent 

and drop less snow than in areas further east and north, they can still be devastating. As recently as 1997 several 

fatalities were directly attributable to an October blizzard which caught many travelers unprepared. Late spring 

snow storms are not uncommon in Colorado. On May 3, 2001, a late spring storm hit, dumping snow across a 

large area of the state. In Denver, measurable snow has been recorded as late as June 12 back in 1947.  

Severe winter storms include events related to heavy snow, blowing snow, ice, sleet or freezing rain, and 

extreme cold temperatures. Blizzards are severe winter storms that pack a combination of blowing snow and 

wind resulting in very low visibilities. Sometimes strong winds pick up snow that has already fallen, creating a 

ground blizzard. Hazardous winter weather may also result from bitterly cold temperatures and may not involve 

snow. 

Location 

Any area of Denver is susceptible to the impacts of a severe winter storm. 

Extent 

The extent of winter storms and cold that cause issues in Denver includes storms forecasted to be Winter Storm 

Warnings, Wind Chill Warnings or Blizzard Warnings.  The National Weather Service in Boulder issues a Winter 

Storm Warning when conditions that can quickly become life threatening and are more serious than an 

inconvenience are imminent or already occurring.  Heavy snows, or a combination of snow, freezing rain or 

extreme wind chill due to strong wind, may bring widespread or lengthy road closures and hazardous travel 

conditions, plus threaten temporary loss of community services such as power and water.  Deep snow and 

additional strong wind chill or frostbite may be a threat to even the appropriately dressed individual or to even 

the strongest person exposed to the frigid weather for only a short period. 

A Wind Chill Warning is issued when the wind chill temperatures are at or colder than minus 50 degrees F.   At 

this level, frostbite can occur on exposed flesh within minutes.   As the wind chill temperature drops, the frostbite 

time decreases, especially with higher wind speeds. 

The most dangerous of all winter storms is the blizzard.  A blizzard warning is issued when winds of 35 miles an 

hour will occur in combination with considerable falling and/or blowing snow for at least 3 hours.  Visibilities will 

frequently be reduced to less than 1/4 mile and temperatures are usually 20 degrees Fahrenheit or lower. 

Between the period from 1948 to 2015 and based on the sum of monthly averages, Denver received 

an annual average of 58.52 inches of snow per year, with a maximum annual snowfall amount of 112 

inches in 1959; the most snowfall in a single month occurred in October 1969, with 31.2 inches 
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falling.  Figure 4.21 shows daily snowfall averages and extremes.  Figure 4.22 shows average snow 

depths. 

Figure 4.21: Denver Daily Snowfall - Average and Extreme 

 
Source:  Western Regional Climate Center 

 

Figure 4.22: Denver Daily Snowdepth - Average and Extreme 

 
Source:  Western Regional Climate Center 

 
Previous Occurrences 

In 2003, Colorado received an emergency declaration for the winter snowstorms of March 17th through the 20th, 

and again in 2007 for the storms in December 2006. Denver received money for both of those events.    
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Table 4.47: Largest Denver Snowstorms (1881 through Fall of 2012) 

Snowfall (Inches) Dates 

45.7 Dec 1-5, 1913 

31.8 Mar 17-19, 2003 

30.4 Nov 2-4, 1946 

23.8 Dec 24, 1982 

23 Apr 23, 1885 

22.7 Oct 20-23, 1906 

21.9 Oct 24-25, 1997 

21.5 Nov 26-27, 1983 

20.7 Dec 20-21, 2006 

19.3 Jan 29-31, 1883 

19 Apr 24-25, 1935 

18.7 Mar 5-6, 1983 

18.5 Mar 20-22, 1944 

18.2 Apr 17-19, 1920 

18 Mar 19-20, 1907 

18 Mar 31-Apr 1, 1891 

17.7 Nov 19-21, 1979 

17.3 April 2, 1957 

16.9 Mar 20-21, 1952 

16.8 Apr 20-22, 1933 

16.5 Sep 26-28, 1936 

16 Oct 3-5, 1969 

15.9 Feb 2-4, 2012 

15.8 Apr 26-27, 1972 

Source: Denver Post, http://blogs.denverpost.com/library/2012/02/02/a-list-of-colorados-historic-blizzards-and-snowstorms/367/ 

Past significant winter storms in Denver include: 

 1983 (November) extreme cold with mercury dipping 21 degrees below zero (coldest recorded 

temperature in over 20 years); storm unexpectedly lingered over Denver dumping 21.5 inches of snow 

 1991 (November) snowstorm with 21.1 inches of snow 

 1997 (October) blizzard dumped as much as 31 inches of snow on metro Denver; four thousand travelers 

were stranded at the Denver International Airport costing air carriers more than $20 million. State 

declared an emergency. 

 1998 (December) extreme cold. For six days, the temperatures dipped below 0 degrees F with a low of 

-19 degrees F. There were power outages, cracked water pipes, 5 deaths and 15 injuries reported from 

this storm. 

 2001 (April) DIA lost power two times in two consecutive weekends due to two severe spring storms; 

high winds and ice; snapped power poles and downed power lines left many residents/businesses 

without power. 

 2003 (March) largest snowstorm since 1946 with 31.8 inches of snow. 

 2006 (December) Multiple storms and below normal temperatures created severe ice build-up on local 

streets and dumped 20.7 inches of snow. The first storm occurred on Dec 20th, closing down grocery 

stores, retailers, the airport, the City of Denver, and US Mail service at the height of holiday travel. A 

state wide disaster was declared. 
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The Rocky Mountain Insurance Information Association (RMIIA) estimates the blizzard of March 2003 was the 

most expensive winter storm from snow and ice damage in Colorado history, costing $93.3 million in insured 

damages ($110.6 million in 2010 dollars). RMIIA reports that the majority of 2003 blizzard damage was the result 

of wet, heavy snow that collapsed roofs, porches, awnings, carports and outbuildings. There was also significant 

damage from downed trees and limbs, along with claims for wind, snow melt leakage, food spoilage and out-of-

pocket living expenses for people forced out of their home due to storm damage. Most of the vehicle damage 

was due to being crushed rather than weather-related accidents. For the 2003 storms, the average cost per 

homeowner insurance claim was more than $3,500 and many homes were completely destroyed due to roof 

collapses and structural damage. 

In Denver, the winter weather deaths, injuries, and damage amounts are listed below for period from 1960 to 

2006: 

Table 4.48: Winter Weather Death, Injuries and Damage 1960 - 2006 

Events Deaths Injuries Property Damage Crop Damage Total Damage 

73 20 6 $7,675,351 $110,406 $7,785,757 

Source: SHELDUS 

 
Likelihood of Future Occurrence 

Atmospheric activity producing conditions prone to winter weather such as ice, snow, extreme cold, and high 

winds are expected to continue to occur. Denver is at risk from severe winter weather effects including cold 

temperatures, ice, heavy snow, and high winds on an annual basis. 

Vulnerability 
 
People 

While virtually all aspects of the population are vulnerable to severe winter weather, certain segments of the 

population are more vulnerable to the potential indirect impacts of a severe winter storm, particularly loss of 

electrical power.  As a group, the elderly or disabled, especially those with home health care services that rely 

heavily on an uninterrupted source of electricity.  Resident populations in nursing homes, residential facilities, 

or other special needs housing may also be vulnerable if electrical outages are prolonged.  Denver’s homeless 

population and people without adequate shelter are especially vulnerable to the impacts of a severe winter 

storm; extended cold and severe weather impacts could put pressure on City-designated emergency shelters.  

NCDC records that bitter cold in 1998 required at least 15 people (mostly homeless) required hospital treatment 

for hypothermia; the bitter weather was responsible, either directly or indirectly, for at least 5 fatalities, with 

three people dying directly from exposure.  In the 2003 blizzard, injuries were reported due to building collapses.  

As the population of Denver continues to increase, so does the population exposed to this hazards. Vehicle 

accidents associated with severe winter weather contribute to the majority of injuries and deaths.  Stranded 

motorists or commuters are also at risk. 

Economy 

Severe winter storms can cause many physical impacts, including road closings and traffic gridlock, travel 

restrictions, temporary power losses and pressure on power surge capacity.  In turn, these impacts could have 

a detrimental impact on Denver’s economy, though impacts from severe winter weather tend to be short-lived.  
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Short-term road and business closures and difficulty moving goods and services are potential economic impacts 

to the City from a severe winter storm.  Denver International Airport is a major air travel hub; severe winter 

weather can cause flight cancellations, disrupting commerce and movement of people. Denver International 

Airport has been closed 3 times due to severe winter weather since it was built; the 1997 fall blizzard cost air 

carriers alone more than $20 million. 

Some local roads in Denver are not plowed, or may take several days to be plowed, which can result in reduced 

ability for people to commute to work in addition to restricted access to first responders. While mountain road 

closures occur outside of Denver proper and are usually not long-term in nature, they can still have a major 

impact on the ability to transfer goods and services to and from the City on major routes west of the City.  While 

these closures are usually short-lived, they can cause economic disruption over a period of days. 

The Rocky Mountain Insurance Information Association (RMIIA) estimates the blizzard of March 2003 was the 

most expensive winter storm from snow and ice damage in Colorado history, costing $93.3 million in insured 

damages ($110.6 million in 2010 dollars).  This could be considered the event of record.  The other most costly 

winter events in Colorado are as follows, according to RMIIA: a 1997 snow storm in October caused $10.5 million 

in damages, a September 1995 snow storm causing $6.4 million in damages and a Christmas-time storm in 1982 

causing $4.9 million in damages. 

Built Environment 

Property vulnerabilities to severe weather include damage caused by extreme cold temperatures, high winds, 

ice, snow pack, and subsequently melting snow.  Vehicles may be damaged by the same factors, or temporarily 

unusable due to the driving conditions created by severe winter weather.  Contents of homes, storage units, 

warehouses and storefronts may be damaged if the structures are compromised or fail due to the weather, or 

during potential flooding caused by melting snow.   

Exposed infrastructure and utilities are impacted by both accumulated snow and winds; a typical example is 

power lines brought down by a combination of snowpack and wind, thus causing energy outages.  Additionally, 

severe cold can cause a spike in utilities necessary for heating and warmth. 

Extreme cold can freeze water pipes that are either exposed, buried at a shallow depth, or located in poorly 

insulated buildings, causing pipe breaks and flooding.   

The density of very wet snow packs may create strains on structures, causing partial or entire collapses of walls, 

roofs, or windows; during the 2003 blizzard, the fire department reported approximately 100 homes, businesses 

and buildings caved in, mostly flat-roofed buildings. Vulnerability to snow loading is influenced both by 

architecture (flat roofs being more vulnerable), age and type of construction material, and should be assessed 

on a building-by-building basis.   

An often overlooked impact of accumulated snow is buried fire hydrants, which could impede fire response if a 

hydrant needs to be dug out before use. 

Critical Infrastructure Impacts 

Because of the unpredictability of severe winter storm strength and path, most critical infrastructure that is 

above ground is equally exposed to the storm’s impacts.  Roads are especially susceptible to the effects of a 
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winter storm, and can impact access to critical services and sites, impairing functionality.  Tertiary impacts from 

winter storms, such as snow and ice damage to electrical systems, or damage from tree limbs falling on power 

lines, can cause disruptions in electrical service and impact critical infrastructure functionality.  Much like regular 

infrastructure, critical sites can be damaged by the accumulation of snow and ice. 

Natural Environment 

Winter weather is part of the natural ecological cycle.  According to the EPA, blizzards have the potential to 

cause significant damage to forests and vegetation, including mold and fungus damage from damp conditions 

and risk of flooding.  Additionally, evaporation from accumulated snow increases the amount of water vapor in 

the air, potentially increasing risk for heavier rains later on.  Impacts from severe winter weather could result in 

the death of wildlife, which may temporarily impact natural food chains.  In most cases, long-term ecological 

impacts would be minimal. 

Specifically, areas of the City that have large, old trees are more susceptible to falling trees and branches; beyond 

doing damage to the vegetation itself, these could also cause property damage.  Road treatments can also 

negatively affect the surrounding environment. 

Future Development 

Vulnerability to future development will be tempered by building according to the 2011 City and County of 

Denver Building Code.  Snow and wind design loads for buildings were added to latest building code 

amendments. Minimum design loads for buildings and other structures for snow loads were determined in 

accordance with Section 7 of ASCE 7, Minimum Design Loads for Buildings and Other Structures.  

Consequence Summary 

The following table provides a summary based on possible general impacts and consequences of severe winter 

storms to a variety of categories.  It should be noted that these impacts could change based on the parameters 

of an actual incident. 

Table 4.49: Severe Winter Storms Consequence Summary 

Category Narrative 

Impact on the Public Exposure risks to motorists, outdoor workers, homeless persons, general public; risk 
to persons with energy dependent medical needs and pre-existing medical 
conditions. 

Impact on the Economic 
Condition of the City and 
County of Denver 

Potential loss of facilities or infrastructure function or accessibility and uninsured 
Damages; impact to transportation sector and movement of goods, even if closures 
aren’t in the City itself; lost revenue to decreased business patronage or inability of 
workers to reach employment locations. 

Impact on the Environment Tree and vegetation damage; animal impacts. 

Impact on Property, Facilities, 
and Infrastructure 

Buildings, equipment, and utility infrastructure are exposed to heavy snow and 
ice, sometimes complicated by strong winds; transportation system impacts; 
possibility of roof collapse;  potential power loss and strain on energy systems; 
frozen pipes; limited access to or ability to maintain operations of public 
transportation or access to transportation hubs. 

Impact on the Public Confidence 
in Government 

High expectations of government capabilities for reducing impact of 
snow and ice events related to transportation (roads, bridges, airports, rail); high 
expectations for rapid power restoration. 
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Category Narrative 

Impact on Responders Exposure risks; adverse working conditions; buried fire hydrants. 

Impact on Continuity of 
Operations to Include the 
Continued Delivery of City 
Services 

Potential loss of facilities or infrastructure function; potential loss of ability or 
accessibility to provide services; possible power interruption; transportation system 
impacts. 

Cascading Hazards  Energy Disruption; Flooding. 

 
4.3.10 Tornadoes   
Context 

Tornadoes are rotating columns of air marked by a funnel-shaped downward extension of a cumulonimbus cloud 

whirling at destructive speeds of up to 300 mph, usually accompanying a thunderstorm.  Tornadoes are the most 

powerful storms that exist.  They can have the same pressure differential that fuels 300 mile wide hurricanes 

across a path less than 300 yards wide.  Closely associated with tornadoes are funnel clouds, which are rotating 

columns of air and condensed water droplets that unlike tornadoes, do not make contact with the ground. 

Most tornados in the United States occur in the central plains, with the greatest likelihood of twisters in the 

southern plains around Kansas, Texas and Oklahoma. Colorado lies of the western fringe of "Tornado Alley", but 

still averages between 40 and 60 tornadoes per year. The peak season for tornadoes is in the spring and early 

summer with June the most active month. This is due to the fact that the weather patterns that are needed for 

tornado development are most common in the spring and early summer. 

Tornados can occur any time of the day, but the majority of tornados occur in the afternoon or evening and 

usually move southwest to northeast. While they occur statewide, the largest number develops in eastern 

Colorado to the east of I-25.  

Most tornadoes are not powerful enough to cause widespread damage – most are weak and according to the 

National Weather Service, 89 percent have a life span of less than 10 minutes and result in less than 5 percent 

of tornado fatalities. These weaker tornadoes typically have wind speeds less than 110mph, which will damage 

a wood frame construction home but may completely destroy a mobile home or outbuilding. 

Of the 10 percent of tornadoes that are considered strong, some may last 20 minutes or more and cover 

distances in excess of 20 miles. These major tornadoes can have speeds to 165 mph, account for 30 percent of 

tornado deaths and will cause considerable damage to almost any type of structure. 

The remaining 1 percent of tornadoes are considered violent in nature and result in 70 percent of tornado 

fatalities. They simply destroy everything in their paths, can last more than an hour and travel more than 50 

miles. The only chance for survival in a violent tornado is inside a safe room or underground shelter. 

Location 

Any area of Denver is susceptible to a tornado and its impacts.  According to historical records, the average width 

of a tornado in Denver is 90 yards, and the average tornado path is .75 miles long.  The largest tornado recorded 

was 400 yards, and the longest tornado path was 2.8 miles. 
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According to GIS analysis, between 2002 and 2014 the northeast section of the City experienced the most 

tornado warnings, which is the location of the Denver International Airport.  Generally, the number of declared 

tornado warnings reduces the further west in the City.  Figure 4.23 demonstrates the number of tornado 

warnings by area of the City. 

Figure 4.23: Tornado Warnings for the City and County of Denver (2002-2014) 

 

 
Extent 

Prior to February 1, 2007, tornado intensity was measured by the Fujita (F) scale.  This scale was revised and is 

now the Enhanced Fujita scale.  Both scales are sets of wind estimates (not measurements) based on damage.  

The new scale provides more damage indicators (28) and associated degrees of damage, allowing for more 

detailed analysis, better correlation between damage and wind speed.  It is also more precise because it takes 

into account the materials affected and the construction of structures damaged by a tornado.  The following 

tables show the wind speeds associated with the original Fujita scale ratings and the damage that could result 

at various levels of intensity, and the wind speeds associated with the Enhanced Fujita Scale ratings.  The 

Enhanced Fujita Scale’s damage indicators and degrees of damage can be found online at 

www.spc.noaa.gov/efscale/ef-scale.html. 

  

http://www.spc.noaa.gov/efscale/ef-scale.html
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Table 4.50Original Fujita Scale 

Fujita (F) Scale 
Fujita Scale Wind 
Estimate (mph) 

Typical Damages 

F0 < 73 
Light damage.  Some damage to chimneys; branches broken off 
trees; shallow-rooted trees pushed over; sign boards damaged. 

F1 73-112 
Moderate damage.  Peels surface off roofs; mobile homes pushed 
off foundations or overturned; moving autos blown off roads. 

F2 113-157 
Considerable damage.  Roofs torn off frame houses; mobile homes 
demolished; boxcars overturned; large trees snapped or uprooted; 
light-object missiles generated; cars lifted off ground. 

F3 158-206 
Severe damage.  Roofs and some walls torn off well-constructed 
houses; trains overturned; most trees in forest uprooted; heavy cars 
lifted off the ground and thrown. 

F4 207-260 
Devastating damage.  Well-constructed houses leveled; structures 
with weak foundations blown away some distance; cars thrown and 
large missiles generated. 

F5 261-318 

Incredible damage.  Strong frame houses leveled off foundations and 
swept away; automobile-sized missiles fly through the air in excess 
of 100 meters (109 yards); trees debarked; incredible phenomena 
will occur. 

Source: National Oceanic and Atmospheric Administration Storm Prediction Center, www.spc.noaa.gov/faq/tornado/f-scale.html 

 

Table 4.51: Enhanced Fujita Scale 

Enhanced Fujita (EF) 
Scale 

Enhanced Fujita Scale Wind 
Estimate (mph) 

EF-0 65-85 

EF-1 86-110 

EF-2 111-135 

EF-3 136-165 

EF4 166-200 

EF-5 Over 200 

Source: National Oceanic and Atmospheric Administration Storm Prediction Center, www.spc.noaa.gov/faq/tornado/ef-scale.html 

According to the Disaster Center, Colorado ranks ninth for frequency of tornados compared with other states.  

The high altitude and drier air make it harder for the monster supercells that spawn the biggest tornados to 

form.  Most of Denver’s tornados are small and short lived and in the EF0 to EF 1 category.   Larger tornadoes 

are possible, with an F3 being the largest recorded as noted in the next section. 

  

http://www.spc.noaa.gov/faq/tornado/f-scale.html
http://www.spc.noaa.gov/faq/tornado/ef-scale.html
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Previous Occurrences 

From 1950 to 2015, there were 17 reported tornados in Denver. There have been no deaths and 13 injuries, and 

total damage from these tornados was $32,575,000, according to the NCDC. 

Table 4.52: Tornadoes Reported in Denver 

Date Time Deaths Injuries Category Property 
Damage 

April 11, 1966 1200 0 0 F0 - 

June 9, 1967 1150 0 0 F1 $25K 

May 28, 1981 1648 0 0 F1 - 

June 3, 1981 1425 0 0 F2 $2.5M 

June 3, 1982 1436 0 0 F0 $300 

June 8, 1986 1710 0 6 F2 $2.5M 

May 12, 1987 1705 0 0 F1 $25K 

June 12, 1987 1440 0 0 F0 - 

June 15, 1988 1616 0 0 F2 $2.5M 

June 15, 1988 1624 0 7 F3 $25M 

May 29, 1990 1231 0 0 F0 $25K 

June 2, 1993 1230 0 0 F1 - 

July 9, 1996 1425 0 0 F0 - 

May 26,2010 1330 0 0 F0 - 

June 6, 2012 1705 0 0 EF0 - 

June 18, 2013 1321 0 0 EF1 - 

June 24, 2015 1548 0 0 EF1 - 

Total  0 13  $32.575M 
Source: The Tornado Project; NCDC 

 
 June 8, 1986: a tornado touched down in extreme southwest Denver, moving due northeast into Aurora; 

six people suffered minor injuries caused by flying debris. 

 June 15, 1988: a tornado outbreak occurred in metro Denver with 5 tornados resulting in 7 injuries and 

damage of excess of $15 million. 

 June 7, 2008: F1 tornado struck Aurora, Southlands Mall with one significant injury and causing $3,000 

in damages.  Caused a power outage for 1 ½ hours. While not in Denver, this is a neighboring county. 

The peak season is mid-May through mid-August, with June the most active month. However, there is no hard 

and fast rule for when tornadoes strike, as Colorado witnessed on March 29, 2007 when Holly, Colorado was 

struck by an EF-3 tornado with winds of 165 mph. Two women lost their lives as a result of that event and 160 

homes were damaged. 

Likelihood of Future Occurrence 

Historically, Denver experienced 17 recorded tornados between 1966 and 2015.  This equates to an approximate 

average of a tornado occurrence every 3 years.  There is a risk of tornado formation during any severe 

thunderstorm. 

  



 
 

CITY AND COUNTY OF DENVER HAZARD MITIGATION PLAN – RISK ASSESSMENT  Page 4-130 

 

Vulnerability 
People 

Populations vulnerable to tornados include people caught outside during a storm and people without adequate 

shelter such as a basement or a safe room.  The availability of sheltered locations such as basements, buildings 

constructed using tornado-resistant materials and methods, and public storm shelters all reduce the exposure 

of the population.   

People can be injured in a variety of ways during a tornado, including being directly picked up or thrown by wind 

gusts, being hit by debris, or being in a structure destroyed during a tornado. 

Since 1966, Denver has experienced 13 recorded injuries and no fatalities directly caused by a tornado.  On June 

8, 1986, six people suffered minor injuries from flying debris caused by a tornado.   

Economy 

Economic impacts are dependent on the size and path of the tornado.  An EF5 tornado that hits a populated 

business area or other critical infrastructure could have a profound economic impact.  Impacts to smaller 

businesses would likely be more pronounced, including longer-term closures due to more destruction.  Other 

economic impacts could include increased insurance payouts and premiums.  

Built Environment 

General damages are both direct (what the tornado physically destroys) and indirect, which focuses on 

additional costs, damages and losses attributed to secondary hazards spawned by the tornado, or due to the 

damages caused by the tornado.  Depending on the size of the tornado and the length of time a property is 

exposed to the incident, a tornado is capable of damaging and eventually destroying almost anything.  

Historically, the average tornado impacting Denver is an EF1.  When a tornado has done damage, it averages a 

little over $4 million to property. 

Construction practices can help maximize the resistance of the structures to damage, but it is difficult to project 

these impacts into general vulnerability assessments because of the variability of the construction uses.  

Specifically vulnerable construction includes mobile home parks. 

Highway and public works crews remove debris from roadways.  Victims and their insurance agents need access 

to the properties to assess the damage and search for valuables or heirlooms. 

Critical Infrastructure Impacts 

Secondary impacts of tornado damage often result from damage to infrastructure.  Downed power and 

communications transmission lines, coupled with disruptions to transportation, create difficulties in reporting 

and responding to emergencies.  These indirect impacts of a tornado put tremendous strain on a community.   

In the immediate aftermath, the focus is on emergency services.  Law enforcement activities focus on scene 

security.  Fire and EMS personnel rescue the injured, put out any fires caused by broken gas lines or other similar 

hazards and assist in the cleanup.  Utility crews restore power, phone, communications and other utility services.  

Public gathering places including (but not limited to) schools, community centers, shelters, nursing homes and 
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churches, may have increased impacts at certain times of day if struck by a tornado.  Due to the random nature 

of these hazards, a more specific risk assessment was not conducted for this plan. 

Natural Environment 

Tornadoes can cause massive damage to the natural environment, uprooting trees and littering areas with 

debris.  This is part of a natural process, however, and the environment will return to its original state in time. 

Future Development 

As Denver continues to add population, the number of people and housing developments exposed to the hazard 

increases. Proper education on building techniques and the use of sturdy building materials, basements, 

attached foundations, and other structural techniques may minimize the property vulnerabilities.  Public shelters 

at parks and open spaces may help reduce the impacts of tornadoes on the recreational populations exposed to 

storms; public shelters accessible to mobile home parks will also protect residents there.  It should be noted that 

shelters protect lives; they do not protect property. 

Consequence Summary 

The following table provides a summary based on possible general impacts and consequences of tornadoes to a 

variety of categories.  It should be noted that these impacts could change based on the parameters of an actual 

incident. 

Table 4.53: Tornadoes Consequence Summary 

Category Narrative 

Impact on the Public Anyone without adequate shelter during an event; high risk of injury and death; 
impacts will be localized to the immediate area around the tornado path. 

Impact on the Economic 
Condition of the City and 
County of Denver 

Potential loss of facilities or infrastructure function or accessibility and uninsured 
damages; impact to transportation sector and movement of goods; historic events in 
Colorado have impacted community business districts where a majority of 
businesses are lost. 

Impact on the Environment Significant impact related to tree damage; possible cascading water quality issues 
from damaged water treatment facilities. 

Impact on Property, Facilities, 
and Infrastructure 

Buildings, vehicles, signage and/or any exposed or unsecured property may be 
affected during a tornado; property may be destroyed or have significant damage. 

Impact on the Public Confidence 
in Government 

Public holds high expectations of government capabilities for warning, public 
information, and response and recovery activities related to a tornado; high 
expectations for rapid restoration of critical facilities. 

Impact on Responders Exposure exists to personnel performing routine duties when event occurs; storm-
related duties are primarily post-event, however unsafe structural or environmental 
conditions may persist during the response period. 

Impact on Continuity of 
Operations to Include the 
Continued Delivery of City 
Services 

Loss of facilities or infrastructure function or accessibility or ability to provide 
services; power interruption is likely if not adequately equipped with backup 
generation. 

Cascading Hazards  N/A 
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4.3.11 Wildland Fire 
Context 

Wildland fire is mainly a hazard to the 46 mountain parks owned by the City. The Denver Mountain Parks system 

consists of 22 developed parks and 24 conservation/wilderness areas encompassing over 14,000 acres of 

mountain and foothills land. The majority of the parks are located within Jefferson County and Clear Creek 

County, though a few parks are also located in Douglas County and Grand County.   

Wildland Fire is defined as an unplanned, unwanted wildland fire including unauthorized human-caused fires, 

escaped wildland fire use events, escaped prescribed fire projects, and all other wildland fires where the 

objective is to put the fire out. Wildland fires generally have fuel that consists mainly of natural vegetation. 

Wildfires are an ongoing concern for the Denver Mountain Parks and their surrounding counties, along with 

much of the rest of the state of Colorado. Wildfires are most likely during the fire season, which extends from 

mid-spring to late fall, and is most prominent during the driest summer months of July and August. However, 

the fire season’s duration is impacted by local fire conditions. Fire conditions are impacted by hot weather, 

vegetation growth, and low moisture content in air and fuel. These conditions, especially when combined with 

high winds and years of drought, increase the potential for wildfire to occur. Three major factors sustain wildfires 

and predict a given area’s potential to burn: fuel, topography and weather.  Other hazards can contribute to the 

potential for wildfires or can influence wildfire behavior. High winds can down power lines; earthquakes can 

crack gas lines; lightning can spark fires, drought conditions increase wildfire potential by decreasing fuel 

moisture, and forest insect epidemics and forest parasites contribute to wildfire potential by increasing fuel 

loading. 

The Denver Climate Adaptation Plan discusses wildland fire and fire history.  According to the plan, compared to 

fires in the 1970s, in the past decade there were: 

 Seven times more fires larger than 10,000 acres each year  

 Nearly five times more fires larger than 25,000 acres each year 

 Twice as many fires over 1,000 acres each year 

In 2012 more than 4,000 fires, including The Waldo Canyon Fire in Colorado Springs and the High Park fire near 

Fort Collins, caused a total of $500 million in property damage across the state.  Wildfires also contribute to poor 

air quality in Denver, again impacting human health and the environment.  In addition, fires can severely damage 

forested areas and watersheds that are critical to Denver’s drinking water supply.  Denver Water receives its 

drinking water supply from watersheds in the mountains and foothills, so healthy ecosystems in these forested 

areas are imperative to ensure drinking water for Denver residents.  Catastrophic wildfires have a high 

probability of occurring in certain forest types that are unhealthy due to tree density. In 1996 and 2002, two 

major wildfires occurred above Denver Water’s reservoirs. Subsequent rain events resulted in significant 

erosion, transporting large volumes of sediment into these water supply reservoirs.  The sediment resulted in 

water quality impacts to the water supply that caused increased water treatment and management costs, and 

a reduction in storage capacity. 
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Location 

Much of Denver is urbanized, limiting the area vulnerable to wildland fire to the Denver Mountain Parks and the 

grasslands in the northeast section of Denver.  Wildfire risk exists mainly in the northeast areas of the City.  A 

map of potential fire intensity can be found in Figure 4.24.   

Extent 

Colorado Risk Assessment Portal (CO-WRAP) provides a description of fire intensity potential based on the 

conditions with the general vicinity of Denver.  The tool uses the Fire Intensity Scale (FIS) layer to determine 

potential fire intensity for a given location.  The potential fire intensity is quantified based on high to extreme 

weather conditions, fuels, and topography, and provides a standard scale to measure potential wildfire intensity 

by magnitude.  FIS consist of five classes, where the order of magnitude between classes is ten-fold.  The 

minimum class (Class 1) represents very low wildfire intensities, and the maximum class (Class 5) represents very 

high wildfire intensities.  A visual representation of the map key is below. 

Figure 4.24: Fire Intensity Scale 

 
 
Class 1 – Lowest Intensity: 

Very small, discontinuous flames, usually less than 1 foot in length; very low rate of spread; no spotting.  Fires 

are typically easy to suppress by firefighters with basic training and non-specialized equipment. 

Class 2 – Low: 

Small flames, usually less than two feet long; small amount of very short range spotting possible.  Fires are easy 

to suppress by trained firefighters with protective equipment and specialized tools. 

Class 3 – Moderate: 

Flames up to 8 feet in length; short-range spotting possible.  Trained firefighters will find these fires difficult to 

suppress without support from aircraft or engines, but dozer and plows are generally effective.  Increasing 

potential for harm or damage to life and property. 

Class 4 – High: 

Large flames, up to 30 feet in length; short-range spotting common; medium range spotting possible.  Direct 

attack by trained firefighters, engines, and dozers is generally ineffective, indirect attack may be effective.  

Significant potential for harm or damage to life and property. 
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Class 5 – Highest Intensity: 

Very large flames up to 150 feet in length; profuse short-range spotting; frequent long-range spotting; strong 

fire-induced winds.  Indirect attack marginally effective at the head of the fire.  Great potential for harm or 

damage to life and property. 

Based on this data, fire intensity was mapped for the City and County of Denver, as seen in Figure 4.25 

Figure 4.25: City and County of Denver – Fire Intensity Scale 

 
 
Previous Occurrences 

Wildland fires are common to the counties that encompass the Denver Mountain Parks. For example, Jefferson 

County recorded 25 significant wildfire events from 1978 to 2008. The Colorado Forest Service Golden District 

and its immediate vicinity (which includes most of Clear Creek County and parts of Jefferson County) recorded 

26 significant wildland urban interface (WUI) wildfires from 1978 to 2007, in addition to 9 smaller wildfires in 

the WUI that had a high potential for significant impacts. The below fires specifically affected a Denver Mountain 

Park:  

April 21-23, 2011 – The Meyers Ranch fire burned 12.53 acres on Denver Mountain Park property and also 

burned 28.03 acres on the adjacent Jefferson County Open Space property. 

March 24-25, 1991 – The O’Fallon fire burned approximately 52 acres. Though small in comparison to other fires 

in this record, the fire occurred in the Denver Mountain Parks’ open space areas, which lead to 100 firefighters 
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from 5 different departments responding. Dry winter conditions, gusty winds, and limited access slowed the 

control efforts, underscoring the role of weather and terrain in fire response. 

March 9, 2000 – The Red Rocks fire was a 10-acre grass and brush fire with high winds immediately southwest 

of Red Rocks Amphitheatre, resulting in response from multiple fire agencies in Jefferson County. 

May 6, 2000 – The Bald Mountain fire was a 5-acre fire in Genesee Park, immediately west of Mt. Vernon Country 

Club. 

Likelihood of Future Occurrence 

Because the highest level of risk for large-scale wildfires occurs to the west of the City and in the mountain parks, 

data from Jefferson County was used to determine this hazard’s likelihood.  There were 25 incidents in Jefferson 

County from 1978 to 2008; the probability of a severe wildfire occurring in any given year is 83.3%.   

Vulnerability 
People 

Generally, the urbanized areas of Denver have little to no risk of wildfires of any size.  The greatest risk to people 

from wildfires is to those in the less urbanized northeast corridor of the City, and users of Denver’s mountain 

parks system.  Fire can cause direct physical impacts to people, including physical injuries and burns, and 

breathing issues from smoke inhalation.  Widespread smoke from wildfires occurring outside of Denver’s 

boundaries can still cause air quality issues in the urbanized City.  Those with breathing sensitivity problems may 

be affected by the pollutants in the air. 

Economy 

A major wildfire can cause devastating economic impacts, depending on the parameters and size of the fire.  

Direct impacts to businesses would most likely be centered in risk areas toward the northeast corner of the City.  

Economic impacts could include direct fire damage to buildings and facilities, cascading impacts to industries 

and supply chains, road closures and the accumulation of fire suppression costs. 

Built Environment 

Any flammable materials are vulnerable during a wildfire, including structures and personal property. The 

vulnerability of general property increases with proximity to wildfire-prone areas.  These structures receive an 

even higher level of vulnerability if the properties surrounding them are not properly mitigated for fire. 

Appropriate mitigation techniques include using non-flammable materials such as ignition-resistant 

construction, leaving appropriate spaces between buildings and vegetation, landscaping with non-flammable 

materials (such as decorative rock or stone), and clearing of underbrush and trees.  If a wildland fire were to 

cross completely into an urban zone, the damage could be extensive and there would likely be a higher loss as 

property and homes themselves become fuel in extreme fire weather conditions. 
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Critical Infrastructure Impacts 

According to analysis on data from CO-WRAP, 78 critical or essential facilities are located in areas with some 

level of fire intensity risk.  Twelve facilities are in areas with low-moderate risk, 43 facilities are in areas with 

moderate risk, and 23 facilities are in areas of moderate-high risk. 

Table 4.54: Low-Moderate Intensity Fire Hazard by Category Critical Facilities 

Category Facility Type Facility Count 

At-risk Population Facilities 
Public School 2 

Total 2 

Essential Services Facilities 

Bridge 3 

Cellular Towers 1 

Microwave Service Towers 2 

Paging Trans Towers 3 

Power Plant 1 

Total 10 

 Grand Total 12 

 
Table 4.55: Moderate Intensity Fire Hazard by Category Critical Facilities 

Category Facility Type Facility Count 

At-risk Population Facilities 

Child Care & Preschool 4 

Public School 1 

Total 5 

Essential Services Facilities 

Bridge 16 

Fire Station 4 

Microwave Service Towers 6 

Police Station 1 

Total 27 

Hazardous Materials Facilities 
Hazmat Tier 2 11 

Total 11 

  Grand Total 43 
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Table 4.56: Moderate-High Intensity Fire Hazard by Category Critical Facilities 

Category Facility Type Facility Count 

At-Risk Population Facilities 

Child Care & Preschool 2 

Public School 7 

Total 9 

Essential Services Facilities 

Bridge 8 

Fire Station 1 

Microwave Service Towers 3 

Police Station 1 

RTD Rail Station 1 

Total 14 

 Grand Total 23 

 
Natural Environment 

Fire is a keystone process in the natural environment, providing many benefiting impacts to the surrounding 

habitat.  Some natural resources and natural areas may benefit from wildland fire, as at some level they must 

also be exposed to wildfire for a healthy ecological development of the area. However, extremely hot fires can 

result in habitat loss, watershed damage and increased erosion, and other impacts that could take decades to 

recover. 

Future Development 

Most wildfire risk occurs in the Denver Mountain Parks, and in the undeveloped areas in the northeastern part 

of the City.  According to the 2002 Blueprint Denver Integrated Land Use and Transportation Plan, Denver is 

divided into “Areas of Change” and “Areas of Stability,” with most development focused toward the Areas of 

Change.  Figure 4.26 shows the areas of change from the plan.  
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Figure 4.26: Blueprint Denver – Areas of Change/Areas of Stability 

 
Source:  Blueprint Denver:  An Integrated Land Use and Transportation Plan 

 

Development in the northeast section of Denver corresponds with anywhere from Class 1 to Class 4 potential 

fire intensity, as shown in Figure 4.24.  Long term planning needs to take these areas into account, and new 

construction needs to be built with wildfire mitigation measures in mind. 
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Consequence Summary 

The following table provides a summary based on possible general impacts and consequences of wildland fire 

to a variety of categories.  It should be noted that these impacts could change based on the parameters of an 

actual incident. 

Table 4.57: Wildland Fire Consequence Summary 

Category Narrative 

Impact on the Public Deaths and injury have occurred in past events; staff, recreationists, campers, 
property owners in risk areas, and persons with breathing difficulties may all be 
impacted; secondary impacts may negatively affect water quality and downstream 
water users. 

Impact on the Economic 
Condition of the City and 
County of Denver 

Potential loss of facilities or infrastructure function or accessibility and uninsured 
damages; potential impact to tourism and land development activities depending on 
severity and location of fire events; businesses could be impacted due to evacuation, 
lack of utility service, or through destruction of property; interruption of services. 

Impact on the Environment Significant impact related to loss of forest or grasslands; impacts to water 
Quality; erosion and sedimentation may affect critical infrastructure and natural 
waterways. 

Impact on Property, Facilities, 
and Infrastructure 

Potential for exposed buildings, equipment, vehicles, and communications and utility 
infrastructure to be damaged, disrupted or lost. 

Impact on the Public Confidence 
in Government 

Public holds high expectations of government capabilities for warning, public 
information, and response and recovery activities related to wildfires; recent 
and past events statewide indicated a high expectation from evacuees for the 
provision of real‐time property‐level damage assessments (e.g., what properties are 
confirmed destroyed, damaged, or unaffected). 

Impact on Responders Exposure exists to response personnel performing routine duties when event 
occurs; fire event‐related duties may cause significant danger to response 
personnel including evacuation, suppression, law enforcement, and damage 
assessment. 

Impact on Continuity of 
Operations to Include the 
Continued Delivery of City 
Services 

Potential loss of facilities or infrastructure function or accessibility or ability to 
provide services. Power interruption is likely if not adequately equipped with backup 
generation. Potential decrease in property tax collection by local 
government and special districts due to loss of structure or land value may 
impact service provision. 

Cascading Hazards  Energy disruption. 

 

4.4 Capability Assessment  
Capabilities are the programs and policies currently in use to reduce hazard impacts or that could be used to 

implement hazard mitigation activities. The capabilities assessment is divided into five sections: regulatory 

mitigation capabilities, administrative and technical mitigation capabilities, fiscal mitigation capabilities, 

mitigation outreach and partnerships, and other mitigation efforts. 

4.4.1 Regulatory Mitigation Capabilities 
Regulatory mitigation capabilities include the planning and land management tools typically used by local 

jurisdictions to implement hazard mitigation activities. Table 4.58 lists planning and land management tools 

typically used by local jurisdictions to implement hazard mitigation activities and indicates those that are in place 

in Denver. 

 



 
 

CITY AND COUNTY OF DENVER HAZARD MITIGATION PLAN – RISK ASSESSMENT  Page 4-140 

 

Table 4.58: Denver Water—Regulatory Mitigation Capabilities 

Regulatory Tool  

(ordinances, codes, plans) 
Yes/No Comments 

Comprehensive Master plan Yes  

Zoning ordinance Yes  

Subdivision ordinance Yes  

Growth management ordinance Yes  

Floodplain ordinance Yes Participates in CRS program 

Other special purpose ordinance 

(stormwater, steep slope, wildfire) 
Yes Storm Drainage Design and Technical Criteria Manual 

Building code Yes  

Fire department ISO rating Yes Rating: 2 (1-10, 1 being the best) 

Erosion or sediment control program Yes MS4 

Stormwater management program Yes MS4 

Site plan review requirements Yes  

Capital improvements plan Yes  

Economic development plan Yes  

Local emergency operations plan Yes  

Continuity of operations plan Yes  

Community Wildfire Protection Plan No  

Other special plans Yes 

Drought Response Plan (Denver Water) 

Flood Recovery Assistance Plan 

Climate Adaptation Plan 

Energy Assurance Plan 

Flood insurance study or other 

engineering study for streams 
Yes  

Elevation certificates (for floodplain 

development) 
Yes  

Other   

 
Floodplain Management 

In accordance with the National Flood Insurance Act of 1968 and the Flood Disaster Protection Act of 1973, 

Denver has applied and subsequently qualified for participation in the National Flood Insurance Program (NFIP).  

The City and County of Denver joined the NFIP on April 15, 1986 and the Community Rating System (CRS) on 

October 1, 1996. 

Since 2010, the City has made significant progress in implementing flood capabilities, which is reflected in the 

updated Community Rating System (CRS) classification. Denver went through a CRS verification process in 2015.  

A preliminary letter and draft verification report for the City dated August 15, 2016 verified credit points for 

improvement from a CRS class 8 to a CRS class 7 with an effective date of May 1, 2017.   The class increase will 
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result in a 15% discount (previously 10%) for flood insurance policies in SFHA, and 5% premium reduction for 

non SFHA policies.  

Continued compliance with the NFIP and the CRS is further described in specific mitigation action strategies in 

Chapter 5.  Additional detail on the floodplain ordinance and storm drainage system can be referenced in 

Appendix A. 

4.4.2 Administrative/Technical Mitigation Capabilities 

Table 4.59 identifies the personnel responsible for activities related to mitigation and loss prevention in Denver. 

Table 4.59: Denver—Administrative and Technical Mitigation Capabilities 

Personnel Resources Yes/No Department/Position Comments 

Planner/engineer with knowledge of 

land development/land management 

practices 

Yes 

Planning  

Engineer/professional trained in 

construction practices related to 

buildings and/or infrastructure 

Yes Community Planning and 

Development (CPD) & 

Public Works 

 

Planner/engineer/scientist with an 

understanding of natural hazards 

Yes 
Public Works, CPD, OEM,  Drought planners 

Personnel skilled in GIS Yes IT/GIS, Public Works  

Full time building official Yes CPD  

Floodplain manager Yes Public Works  

Emergency manager Yes Office of Emergency 

Management 
 

Grant writer Yes Office of Emergency 

Management 
 

Other personnel    

GIS Data Resources 

(Hazard areas, critical facilities, land use, 

building footprints, etc.) 

Yes 

IT/GIS  

Warning Systems/Services 

(Reverse 9-11, cable override, outdoor 

warning signals) 

Yes 

OEM, UDFCD UDFCD Alert System 

Other    

 
 
Public Safety and Public Health Organizations:  

Denver Police Department: The Denver Police Department (DPD) provides the full spectrum of police services 

to the entire City, and may provide contractual security police services to special districts within the City. DPD is 

broken into several divisions: Patrol (over 1400 sworn personnel), Administration, Special Operations, Criminal 

Investigations and Research, and Training & Technology. Specialized units include: Denver Police Department 

Mounted Patrol, S.W.A.T. (Special Weapons and Tactics, dealing with hostage negotiation, drug busts and 



 
 

CITY AND COUNTY OF DENVER HAZARD MITIGATION PLAN – RISK ASSESSMENT  Page 4-142 

 

counterterrorism), and the High Activity Location Observation (HALO) Program. HALO is a collaborative effort 

between Denver Police, community groups and local businesses. Established in 2006, the program utilizes 

networked video cameras to deter crime and enhance public safety through faster response to incidents. 

Monitored locations include high-traffic intersections, areas where drug activity and street crime are prevalent, 

public facilities, parks, tourist sites, healthcare facilities and areas with homeland security importance. Mobile 

cameras are also used to help manage crime hotspots.  

Denver Fire Department: The Denver Fire Department (DFD) provides emergency services to those who live in, 

work in, and visit Denver. The main service of the DFD is fire suppression and medical response capabilities. DFD 

firefighters are EMT-B certified to provide Basic Life Support for any medical emergency. DFD can also provide 

response services in the following areas: Hazardous Materials, Collapse/Confined Space, High Angle Rescue, and 

Underwater Rescue. DFD currently has over 900 paid firefighters supporting daily fire/rescue and medical 

operations. There are 29 fully staffed firehouses in Denver, with an additional four fully staffed firehouses at 

DIA. The DFD has 27 Engine Companies responsible for fire extinguishment, 14 Truck Companies designated to 

perform search and rescue, forcible entry and victim rescue and 1 Heavy Rescue Company which is the nucleus 

of the Special Operations Technical Rescue Team, responsible with providing the expertise necessary to rescue 

Citizens and Firefighters trapped in life-threatening situations. Each of Denver’s six response districts operates 

under the direction of an Assistant Chief who is assigned to oversee the operation of up to eight pieces of 

apparatus. Assistant Chiefs are the Incident Commander at all incidents involving two or more pieces of 

apparatus. The Fire Prevention and Investigation Division is dedicated to promoting life safety throughout the 

City. It is responsible for inspections, permits, life-safety system testing, licensing, public event safety, hazardous 

material code enforcement, fire investigation, juvenile fire setter intervention, and public education. 

Additionally, DIA has an Airport Rescue and Fire Fighting (ARFF) capability which specifically responds to aircraft 

accidents.  It could respond to the crash of an airliner within City limits or within 5 miles of the airport.  A fifth 

fire station (35s) is under construction at DIA that will complement the main DIA station (31s). 

Denver Sheriff’s Department: The Denver Sheriff Department (DSD), comprised of over 890 uniformed and non-

uniformed personnel, is the largest Sheriff Department agency in the State of Colorado. DSD maintains two 

separate jail facilities; transports state inmates; provides security for the District and County court systems as 

well as Denver Health Medical Center; and operates a Community Corrections and Work Release facility. DSD 

operates in a number of additional functional areas, including fugitive capture and K-9 operations, and is 

accredited by the American Correctional Association (ACA) and the National Commission on Correctional Health 

Care (NCCHC).  

Denver Health and Hospital Authority: Denver Health is Colorado’s primary “safety net” institution, providing 

billions of dollars’ worth of care for the uninsured. Twenty five percent of all Denver residents (approximately 

150,000 individuals) receive care at Denver Health, and one of every three children in Denver is cared for by 

Denver Health physicians. Denver Health meets the special health needs of the entire population, with services 

including trauma care and the Rocky Mountain Poison and Drug Center. It also meets the health needs of special 

populations such as the poor, uninsured, mentally ill, pregnant teens, persons addicted to alcohol and other 

substances, victims of violence, the homeless, and those living with AIDS. Denver Health integrates acute 

hospital and emergency care with public and community health to deliver preventive, primary and acute care 

services, promoting continuity of care for each patient and assuring efficient, cost-effective delivery of care. 

Denver Health is a comprehensive, integrated organization with multiple components, including Denver Health 

Paramedics Division, Denver Public Health, and numerous community health centers. 
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Denver Health Paramedics Division: Denver Paramedics provide 911 services to the all of the residents in 

Denver, responding to more than 80,000 calls a year. Most calls are handled by one of 26 Advanced Life Support 

ambulances, staffed by two highly-trained paramedics and outfitted with lifesaving equipment and medications. 

Additionally, three Emergency Service Patrol vans transport public inebriates to Denver Comprehensive 

Addictions of Rehabilitation and Evaluation Services (CARES) for detoxification. 

Denver Public Health: Denver Public Health (DPH) serves as the center for communicable disease reporting, 

surveillance, investigation and control for the City and County of Denver. Infectious disease physicians from DPH 

attend to hospital patients and clinical staff members perform disease prevention and treatment throughout 

the hospital and family health centers. Through numerous grant-funded programs, DPH conducts important 

research on infectious diseases, including hepatitis surveillance; tuberculosis clinical trials; HIV/AIDS prevention, 

counseling, testing and treatment; and vaccine trials.  Denver Public Health provides population level services to 

prevent chronic disease, provide health education and improve the health of all Denver citizens. 

Denver Environmental Health: Public and environmental health functions and regulatory authority within 

Denver lie with the Department of Environmental Health (DEH).  Communicable disease surveillance and 

medically-oriented public health functions are provided by the Denver Health and Hospital Authority (DHHA), 

through its Denver Public Health (DPH) department.  Communicable disease reporting, investigation, and control 

are coordinated between DEH and DPH.  DEH’s activities are divided between the following mission/functional 

areas: Animal Care and Control; Community Health; Environmental Quality; Office of the Medical Examiner; and 

Public Health Inspections. The Public Health Inspections agency works to minimize the risk of communicable and 

infectious diseases through conducting inspections, investigations, providing technical assistance, education and 

enforcement actions in regulated facilities.  This includes food service operations (restaurants, grocery stores, 

cafeterias, and food carts), child care facilities, and residential health and housing complaints.  

4.4.3 Fiscal Mitigation Capabilities 

Fiscal mitigation capabilities are financial tools or resources that Denver Water could or already does use to help 

fund mitigation activities.  The following funding sources could be used for hazard mitigation projects in Denver: 

 Capital Improvement  

 Stormwater Utility 

 Utility fees 

4.4.4 Mitigation Capabilities by Hazard  

In 2011, Denver ranked and prioritized its natural and human-made hazards through the Local Emergency 

Planning Committee (LEPC) and drafted a revised Hazard Identification and Risk Assessment (HIRA).  This 

resulted in the development of two appendices written to address the specific mitigation capabilities and 

strategies that Denver has undertaken to reduce its risk to each hazard addressed in the HIRA.  Information from 

these appendices has since been combined into one – Appendix A.  Refer to this for a more detailed discussion 

of specific mitigation capabilities already in place to temper the effects of severe winter storms, extreme heat, 

drought, flood, earthquake, and more. 
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5.0 Mitigation Strategy 

Requirement §201.6(c)(3): [The plan shall include] a mitigation strategy that provides the 

jurisdiction’s blueprint for reducing the potential losses identified in the risk assessment, based on 

existing authorities, policies, programs and resources, and its ability to expand on and improve these 

existing tools. 

This section describes the mitigation strategy process and mitigation action plan for the Denver Multi-

Hazard Mitigation Plan. This section describes how the City accomplished Phase 3 of FEMA’s 4-phase 

guidance - Develop the Mitigation Plan - and includes the following from the 10-step planning process: 

 Planning Step 6: Set Goals 

 Planning Step 7: Review Possible Activities 

 Planning Step 8: Draft an Action Plan 

5.1 Mitigation Strategy: Overview 

The results of the planning process, the risk assessment, the goal setting, the identification of mitigation 

actions, and the hard work of the HMSC led to the mitigation strategy and mitigation action plan for this 

HMP update.  As part of the plan update process, a comprehensive review and update of the mitigation 

strategy portion of the plan was conducted by the HMSC.  Through this process the original goals and 

objectives from the 2010 Plan were reviewed and revised.  While the goals were not changed, some 

objectives were modified to reflect current priorities.  The mitigation actions from the 2010 Plan were 

reviewed and assessed for progress and evaluated for their inclusion in this plan update.  Section 5.1.1 

below identifies the updated goals of this plan and Section 5.3.1 details the progress on 2010 mitigation 

actions and summarizes the updated mitigation action plan, followed by detailed action descriptions. 

5.1.1 Goals and Objectives  

Requirement §201.6(c)(3)(i): [The hazard mitigation strategy shall include a] description of 

mitigation goals to reduce or avoid long-term vulnerabilities to the identified hazards. 

Up to this point in the planning process, the Hazard Mitigation Planning Committee (HMPC) has organized 

resources, assessed natural hazards and risks, and documented mitigation capabilities. A profile of the 

City’s vulnerability to hazards resulted from this effort, which is documented in the preceding chapter. 

Goals and mitigation actions were developed based on this profile in 2010 and updated in 2013-2016. The 

HMSC developed the updated mitigation strategy based on a series of meetings and worksheets designed 

to achieve a collaborative mitigation planning effort, as described further in this section.  

Goals were defined for the purpose of this mitigation plan as broad-based public policy statements that: 

 Represent basic desires of the community; 

 Encompass all aspects of community, public and private; 

 Are nonspecific, in that they refer to the quality (not the quantity) of the outcome; 

 Are future-oriented, in that they are achievable in the future; and 
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 Are time-independent, in that they are not scheduled events. 

Goals are stated without regard for implementation, that is, implementation cost, schedule, and means 

are not considered. Goals are defined before considering how to accomplish them so that the goals are 

not dependent on the means of achievement. Goal statements form the basis for objectives and actions 

that will be used as means to achieve the goals. Objectives define strategies to attain the goals and are 

more specific and measurable.  Mitigation Actions are specific actions that help achieve goals and 

objectives. 

To facilitate the update of this plan, HMPC members were provided a breakdown of the goals from the 

2010 DRCOG Regional Natural Hazard Mitigation Plan, along with goals and objectives from a number of 

related plans.  This review was to ensure that this plan’s mitigation strategy was integrated with existing 

plans and policies. Committee members could use, combine, or revise the statements provided or develop 

new ones, keeping the risk assessment in mind.   

The team revised the original four goal statements into a set of six draft goal statements. These were 

compiled into a document which was shared and discussed by the HMSC at a follow-up mitigation 

planning meeting.  Further discussion resulted in dropping three draft goal statements that were 

considered too specific.  The updated goals are shown below and provide the direction for reducing future 

hazard-related losses within the City.  

Goal 1: Protect people, property, natural resources, and reduce economic impacts from identified 

hazards. 

Goal 2: Through education and outreach, promote awareness of hazards and potential mitigation 

actions in order to increase resiliency.  

Goal 3: Integrate mitigation concepts and objectives into city-wide planning initiatives that support a 

sustainable city. 

5.2 Identification and Analysis of Mitigation Actions 

Requirement §201.6(c)(3)(ii): [The mitigation strategy shall include a] section that identifies and 

analyzes a comprehensive range of specific mitigation actions and projects being considered to reduce 

the effects of each hazard, with particular emphasis on new and existing buildings and infrastructure. 

In order to identify and select mitigation measures to support the mitigation goals, each hazard identified 

in Section 4.1: Identifying Hazards was evaluated in regards to the various options for mitigation. Hazards 

that pose a significant threat to the community were considered the priority in the development of hazard 

specific mitigation measures.  

A comprehensive hazard mitigation plan considers the options as applicable under each mitigation 

strategy.  Initially the HMSC and Stakeholder Group considered three primary categories for hazard 

mitigation strategies: Planning and Regulations; Structure and Infrastructure Projects; and Education and 

Outreach based on the FEMA ‘Mitigation Ideas’ guidance.  A HMSC and Stakeholder work session in June 

of 2013 was organized to brainstorm project ideas.  Work groups were formed around the three 
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categories previously noted.  The result was a listing of possible project ideas by category.  The September 

2013 floods hit before these ideas could be refined and fleshed out further.   

During Phase II of the planning process in 2016 the list of actions was revisited by Denver OEM and Amec 

Foster Wheeler who compiled them into a refined list for further HMSC consideration. The June 2016 

HMSC meeting discussed this list and reviewed mitigation best practices. Each HMSC member was also 

provided the following list of categories of mitigation measures, which originate from the National Flood 

Insurance Program’s Community Rating System: 

 Prevention: Administrative or regulatory actions or processes that influence the way land and 

buildings are developed and built. 

 Property protection: Actions that involve the modification of existing buildings or structures to 

protect them from a hazard or remove them from the hazard area. 

 Structural: Actions that involve the construction of structures to reduce the impact of a hazard. 

 Natural resource protection: Actions that, in addition to minimizing hazard losses, also preserve 

or restore the functions of natural systems. 

 Emergency services: Actions that protect people and property during and immediately after a 

disaster or hazard event. 

 Public information/education and awareness: Actions to inform and educate citizens, elected 

officials, and property owners about the hazards and potential ways to mitigate them. 

The HMSC members were also provided with a list of alternative multi-hazard mitigation actions for each 

of the above categories via email and at a mitigation strategy meeting in June 2016.  These materials are 

included in Appendix D. Another reference document titled “Mitigation Ideas” developed by FEMA was 

distributed to the HMPC via an online link and a reference hardcopy brought to the HMPC mitigation 

strategy meeting in June 2016.  This reference lists the common alternatives for mitigation by hazard. 

HMSC members considered actions that would mitigate impacts to both new and existing buildings and 

infrastructure and build on integration through existing planning mechanisms. 

A facilitated discussion then took place to review the list of proposed actions and assign lead 

department/agencies. Based upon the key issues identified in the risk assessment, including the existing 

capabilities of jurisdictions, and the overall political, technical, and financial feasibility of the potential 

actions, the HMSC came to consensus on new mitigation actions for each hazard.  A lead for each new 

action was identified.  The leads were responsible for filling out worksheets with additional details on the 

project so they could be captured in the plan.  In addition, the HMSC members were encouraged to write 

other new project ideas on large sticky notes.  These new proposed actions were then posted on flip chart 

paper.   The end result was a number of new project ideas with the intent of mitigating the identified 

hazards.   

5.2.1 Prioritization Process 

Once the new mitigation actions were identified, the HMSC members were provided with FEMA’s 

recommended criteria, STAPLE/E (an acronym which considers social, technical, administrative, political, 

legal, economic, and environmental constraints and benefits) to help with prioritizing actions.  
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 Social: Does the measure treat people fairly?  

 Technical: Will it work? (Does it solve the problem?  Is it feasible?) 

 Administrative: Is there capacity to implement and manage the project? 

 Political: Who are the stakeholders?  Did they get to participate?  Is there public support? Is 

political leadership willing to support the project? 

 Legal: Does your organization have the authority to implement? Is it legal? Are there liability 

implications? 

 Economic: Is it cost-beneficial? Is there funding? Does it contribute to the local economy or 

economic development?  Does it reduce direct property losses or indirect economic losses? 

 Environmental: Does it comply with environmental regulations or have adverse environmental 

impacts? 

In accordance with the DMA requirements, an emphasis was placed on the importance of a benefit-cost 

analysis in determining project priority (the ‘economic’ factor of STAPLE/E). Other criteria used to 

recommend what actions might be more important, more effective, or more likely to be implemented 

than another included: 

 Does action protect lives? 

 Does action address hazards or areas with the highest risk? 

 Does action protect critical facilities, infrastructure or community assets? 

 Does action meet multiple objectives (Multiple Objective Management)?   

At the mitigation strategy meeting the STAPLEE criteria was introduced to determine which of the 

identified actions were most likely to be implemented and effective. Following this meeting the new 

mitigation actions were provided in the draft updated plan for review by the HMSC. An online survey was 

created that again highlighted the STAPLEE criteria and enabled the HMSC members to review and assign 

a high, medium or low priority rating to each action. The results of the online survey were compiled and 

the results integrated into the mitigation action plan. This process provided both consensus and priority 

for the recommendations.      
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5.3 Mitigation Action Plan 

Requirement §201.6(c)(3)(iii): [The mitigation strategy section shall include] an action plan 

describing how the actions identified in section (c)(3)(ii) will be prioritized, implemented, and 

administered by the local jurisdiction. Prioritization shall include a special emphasis on the extent to 

which benefits are maximized according to a cost benefit review of the proposed projects and their 

associated costs. 

This section outlines the development of the final mitigation action plan.  The action plan consists of the 

specific projects, or actions, designed to meet the plan’s goals.  Over time the implementation of these 

projects will be tracked as a measure of demonstrated progress on meeting the plan’s goals.  

5.3.1 Progress on Previous Mitigation Actions 

The City and County of Denver has been successful in implementing actions identified in the 2010 DRCOG 

HMP Mitigation Strategy, thus, working steadily towards meeting the plan goals.   

The 2010 DRCOG HMP mitigation strategy contained 58 separate mitigation actions specific to the City 

and County of Denver and four multi-jurisdictional actions (62 total).  Fifty-six of the projects were related 

to drainage improvements and flood mitigation.  Seventeen of these drainage projects were already noted 

as completed from the 2005 version of the DRCOG plan.   An additional 26 projects have been completed 

since 2010, inclusive of the multi-jurisdictional actions noted in the plan.  Appendix B provides a summary 

of the mitigation action projects completed from the 2010 and 2005 plans.  Actions identified in 2010 that 

are being carried forward are included in Table 01 (see Action #26). 

 Appendix B also notes the benefits and outcomes of some of the projects.   Some highlights of 

implementation include: 

Major Drainageway projects:  The benefits of these projects included removing residential structures 

from the 100-year floodplain, improved public safety, improved recreational opportunities, and improved 

habitat.  Some projects removed City infrastructure from the floodplain. Notable projects include: 

 South Platte River Channel Improvements Phase III. 

 South Platte River Zuni/Sun Valley 

 Lakewood Gulch/Decatur 

Storm Sewer System projects: Benefits include improved public safety and reduced flood risk to property 

by increased level of service and capacity in the neighborhood pipe systems.  Notable projects include: 

 North University Boulevard Outfall (Cherry Creek) 

 33rd Street Outfall 

 Iowa Avenue Extension (u/s of improved S Broadway system) 

 Park Hill Storm Phases I thru IV 

 5th and Newport 

 6th Avenue-Hudson to Eudora 
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 Asbury Outfall 

 Dakota Outfall 

 North University Outfall 

 Hampden Heights Outfall 

Stormwater Detention/Retention projects: These projects help minimize risk of property flooding by 

providing detention. Some ponds also provide water quality treatment. Notable projects include: 

 Ferril Lake Improvements 

 Hampden Heights Water Quality Facility 

There are nine drainage projects previously identified that have not yet been completed that will be 

carried forward in this plan update.  These are identified in the Mitigation Action Plan in Section 5.3.2 

(Project #26).  There are five projects that have been indefinitely shelved due to other priorities and will 

not be carried forward.  These include: 

 Jackson Street System, Phase 1 (Montclair 3) (DRCOG ID #33) 

 Stout Street Outfall Phase 3 (DRCOG ID #36) 

 Bayaud Outfall (DRCOG ID #40) 

 S Washington Street Storm, Phase 1 (DRCOG ID #44) 

 Arizona Outfall (CDOT System repairs) – (DRCOG ID #48) 

 

The two non-drainage related actions were related to improving the critical facility inventory and building 

code improvements.   Both of these projects were completed.  Critical facilities databases have been 

upgraded using a definition consistent with the updated floodplain ordinance during the 2016 planning 

process.  The 2016 building code amendment includes an increased snow load requirement from 25 to 35 

Pounds per Square Foot.  The multi-jurisdictional actions were also completed as noted in Appendix B. 

Some of the challenges of implementation of projects in the previous five years have included: 

 Much greater need than available funding 

 Rising construction costs 

 Insufficient space / lack of vacant parcels available for storm drainage improvements 

 Utility and railroad impediments 

 Contaminated soils near waterways 

 Increasing regulation 

 Difficulty passing benefit cost analysis required for certain FEMA grants 

 Changes in project priorities 

Other Mitigation Successes 

In addition to the progress made on identified actions in the previous DRCOG Regional HMP, the City has 

also made strides on other projects that contribute towards hazard loss reduction or strengthening of 

mitigation capabilities.  Highlights of this include the following as noted by members of the HMSC: 
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 See Table 2 in Appendix B for completed drainage and flood related mitigation projects that were 

implemented but not identified in 2010 DRCOG Regional HMP.  

 The implementation of the Westerly Creek Master Plan helped reduce losses from the 2013 

flooding. A loss avoidance study completed indicated that the area would have experienced $8.6 

M in damages had improvements not been in place instead of $2.5 M incurred.  Approximately 

60 structures would have been damaged instead of relatively minor structure impacts witnessed 

(source: 2014 CASFM conference presentation by CH2MHill and Aurora Water). 

 Update of floodplain ordinance to comply with State rule. 

 Secured FEMA grant for Sanderson Gulch Outfall (currently in design phase). 

 Partnership with USACE, CWCB, & Greenway Foundation for the Urban Waterways Restoration 

(UWR) feasibility study for flood risk reduction and ecosystem restoration on South Platte River, 

Weir Gulch & Harvard Gulch. 

 With UDFCD, programmatic updates to Outfall Systems Plan (OSP), Major Drainageway Plan 

(MDP), and Flood Hazard Area Delineation (FHAD) studies. 

 Update of Storm Drainage Master Plan with inclusion of Potential Inundation Areas (PIAs). 

 Received multiple wildfire mitigation grants and implemented fuels reduction projects by Denver 
Mountain Parks. 

 Irrigation systems have been upgraded to be more efficient in several parks. 

 Implemented water reuse initiatives. 

 Adopted Sol Smart as steps toward reducing carbon footprint. 

 Better Buildings Challenge initiative has a goal of reducing energy use in buildings by 20%. 

 The Road Home project allowed more shelters to open, reducing vulnerability of homeless 

populations. 

 DEH developed a vector disease plan. 

 The Building Department has been proactive in building design guidelines. 

 Public Works noted the completion of a green infrastructure guide in 2016. 

 Public warning and internal notification improvements. 

 FEMA grant for generators. 

5.3.2 Mitigation Action Plan 

The results of the 2016 project identification and prioritization exercise are summarized below in Table 

5.3. Included in the action plan table are 16 actions that are being carried forward from the 2010 plan, 

which are noted in a collective action (Action #26).   The actions are grouped by mitigation categories. 

Following the summary table is more detail about the actions identified, including a description of the 

activity, the entity responsible for implementation, any other alternatives considered, cost estimate, and 

a schedule for implementation.  The summary table can be used for reference during future HMPC 

meetings to track progress moving forward. 
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  Table 5.1 Mitigation Action Plan Summary 

Proposed Mitigation Actions Hazard(s) 
Mitigated 

Priority 
(H, M, L) 

Primary and 
Partner Agencies 

Related 
Goal(s)* 

Planning and Regulations 

1 Facilitate a safe growth audit to 
analyze the impacts of current policies, 
ordinances, and plans on community 
safety from hazard risks due to growth 
and explore opportunities to integrate 
aspects of the HMP into the City’s 
comprehensive plan and other 
planning mechanisms, and ultimately 
increase resilience. 

Multiple H OEMHS (primary), 
CPD, DEH, DPR 

3 

2 Update the Denver Energy Assurance 
Plan (DEAP) to identify additional 
actions that reduce losses associated 
with power disruptions. 

Multiple M OEMHS (primary), 
DPW, GS 

3 

3 Continued compliance with National 
Flood Insurance Program. 

Flooding H DPW (primary) 1, 2 

4 Continued participation in Community 
System Rating (CRS) program and 
increase CRS rating for the City where 
feasible. 

Flooding M DPW (primary) 1, 2 

5 Facilitate stakeholder discussions to 
evaluate and consider generator or 
generator transfer switch 
requirements for new and substantially 
improved critical facilities (City owned 
and non-City owned). 

Multiple H OEMHS (primary) 
DPW, GS 

1 

6 Identify opportunities for additional 
all-hazards risk and vulnerability 
assessments that accurately reflect the 
changing landscape (climate, threats, 
population, etc.) within the City. 

Multiple H OEMHS (primary) 1 

7 Conduct additional analysis of 
hazardous materials facilities identified 
within the floodplain, dam/levee 
failure inundation areas, areas of 
projected high earthquake shaking, 
and areas at risk of wildfires. 

Multiple M OEMHS (primary), 
TS 

1 

8 Define hazard-specific socially 
vulnerable populations where 
applicable and identify and map these 
populations. 

Multiple M OEMHS (primary), 
TS 

1 

9 Conduct rapid visual screening of 
earthquake hazards in Denver public 
schools, police and fire stations to 

Multiple L Risk (primary) 1 
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determine need for additional 
mitigation measures. 

10 Flood Inundation Maps - New maps of 
Cheesman, Strontia, Platte Canyon and 
Robert’s Tunnel reservoirs need to be 
updated to include the FEMA and FERC 
requirements of high waters, 100/500 
storm waters, etc. and this will include 
a hydrology study and the critical 
infrastructure. 

Multiple – 
Dam/Levee 
Failure, 
Flood 

M Denver Water 1 

11 Conduct additional flood hazard risk 
assessments to incorporate 2D flood 
hazard modelling and a comparative 
basin by basin risk analysis. 

Flood H DPW (primary) 1 

12 Implement recommendations of the 
Mayor’s Railroad Safety Working 
Group to mitigate losses from rail and 
hazmat by rail incidents to existing and 
future development along rail 
corridors. 

HazMat M DFD (primary) 1 



 

CITY AND COUNTY OF DENVER HAZARD MITIGATION PLAN – MITIGATION STRATEGY Page 5-10 

Proposed Mitigation Actions Hazard(s) 
Mitigated 

Priority 
(H, M, L) 

Primary and 
Partner Agencies 

Related 
Goal(s)* 

Structure and Infrastructure Projects 

13 Evaluate and consider mitigation 
options for critical lift stations (storm 
and sanitary).  

Multiple L DPW (primary) 1 

14 Implement Denver Climate 
Adaptation/Action Plan strategies that 
relate to hazard mitigation including 
urban heat island reduction. 

Multiple M DEH (primary), 
Forestry 

3 

15 Strategic tree replacement planting in 
anticipation of the Emerald Ash Borer to 
include trees that will be resilient to 
hazards, pests, and contribute to 
mitigation of stormwater runoff and 
urban heat island effects. 

Multiple M Forestry (primary) 1, 3 

16 Implement mitigation in repairs of 
damaged public infrastructure during 
recovery from federally declared 
disasters under the FEMA Public 
Assistance Section 406, when and 
where applicable. 

Multiple H Risk (primary) 1 

17 Implement enhanced tree management 
activities to mitigate damage caused by 
falling trees and limbs during wind and 
severe winter storm events. 

Multiple L Forestry (primary) 1, 3 

18 Sediment removal from Strontia Springs 
Dam. 

Multiple M Denver Water 
(primary) 

1 

19 Identify alternate funding for previously 
identified flood reduction projects 
considered for HMGP/PDM/FMA 
funding or re-submit as applicable. 

Flood M OEMHS (primary), 
DPW, DPR 

1 

20 Implement priority projects identified 
within the Storm Drainage Master Plan, 
Sanitary Sewer Master Plan, and DEN 
Water Quality Master Plan. 

Flood H DPW and DEN 1 

21 Implement flood and stormwater 
reduction projects in the UDFCD master 
plans and Outfall Systems plans 

Flood M DPW (primary), 
UDFCD 

1 

22 Implement the recommendations of the 
River Vision Implementation Plan that 
contribute to flood loss reduction. 

Flood M DPR (primary), 
DPW, UDFCD, 
Greenway 
Foundation 

1, 3 

23 Implement the recommendations of the 
Denver Urban Waterways Restoration 
Study in partnership with the Corp of 
Engineers, UDFCD, and CWCB to reduce 

Flood H DPW (primary), 
DPR, UDFCD, 
CWCB, Greenway 
Foundation 

1, 3 
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flood impacts on Harvard Gulch, Weir 
Gulch, and the South Platte River from 
6th to 58th Avenues. 

24 Install high water sensors in problem 
areas (streets and underpasses) to warn 
motorists and public works of problems. 

Flood H DPW (primary) 1, 2 

25 Establish a program for acquiring high 
risk flood-prone properties. 

Flood L DPW (primary) 1 

26 Implementation of drainage 
improvement projects carried forward 
from the 2010 DRCOG HMP 

Flood H DPW (primary) 1 

27 Continue with the watershed and forest 
health partnership with U.S. Forest 
Service (USFS). 

Wildfire M Denver Water, 
USFS 

3 

28 Continue forest and vegetation 
management (e.g., fire resistant 
landscaping, fuel breaks, defensible 
space) identified in Denver Mountain 
Parks Master Plan in cooperation with 
adjacent jurisdictions and land 
managers. 

Wildfire H DMP (primary) 1, 3 
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*Goal 1: Protect people, property, natural resources, and reduce economic impacts from identified hazards. 

*Goal 2: Through education and outreach, promote awareness of hazards and potential mitigation actions in order to increase resiliency.  

*Goal 3: Integrate mitigation concepts and objectives into city-wide planning initiatives that support a sustainable city. 

  

Proposed Mitigation Actions Hazard(s) 
Mitigated 

Priority 
(H, M, L) 

Primary and 
Partner Agencies 

Related 
Goal(s)* 

Education and Outreach 

29 Increase participation in the City’s 
Swift911 (Reverse 911) initiative by 
conducting outreach. 

Multiple M 911 (primary), 
OEMHS 

2 

30 Update the Denver Hazard Brochure to 
include translation to Spanish. 

Multiple M OEMHS (primary) 2 

31 Evaluate participation in the NWS 
StormReady Program. 

Multiple M OEMHS (primary) 2 

32 Continue Emerald Ash Borer public 
education efforts. 

Multiple M Forestry (primary) 2 

33 Develop emergency procedure guides 
for City facilities. 

Multiple – 
Tornado, 
Severe 
Thunderstor
ms, Active 
Shooter, 
Urban Fire 

H Risk (primary), 
OEMHS, DFD, DPD, 
FM 

2 

34 Conduct outreach to property owners 
within dam/levee failure inundation 
areas. 

Multiple – 
Dam/Levee 
Failure, 
Flood 

M OEMHS (primary), 
DPW, DPR, Denver 
Water, UDFCD, 
USACE 

2 

35 Develop/continue active shooter 
campaign. 

Active 
Shooter 

H Risk (primary), DPD 2 

36 Drought and water conservation public 
education and outreach. 

Drought M Denver Water 
(primary) 

2 

37 Participate in the Great Shake Out 
campaign. 

Earthquake L Risk (primary), 
OEMHS 

2 

38 Continue outreach efforts related to 
flood risk and flood insurance, including 
CRS Program for Public Information 
Activities. 

Flood M DPW (primary), 
UDFCD 

2 

39 Educate regulated facilities on EPA and 
Denver Fire hazard material reporting 
requirements. 

HazMat M OEMHS (primary), 
DFD 

2, 3 



 

CITY AND COUNTY OF DENVER HAZARD MITIGATION PLAN – MITIGATION STRATEGY Page 5-13 

The following section provides project specifics and implementation details for mitigation actions 

identified.     

1. Facilitate a safe growth audit  

Project Name Facilitate a safe growth audit to analyze the impacts of current policies, 
ordinances, and plans on community safety from hazard risks due to growth and 
explore opportunities to integrate aspects of the HMP into the City’s 
comprehensive plan and other planning mechanisms to promote and increased 
resilience. 

Hazard(s) 
Mitigated 

All 

Priority (High, 
Medium, Low) 

High 

Project 
Description/Nee
d and Location 

The purpose of a safe growth audit is to analyze the impacts of current policies, 
ordinances, and plans (including, but not limited to land use, transportation, 
zoning, and capital improvements) on community safety from hazard risks due to 
growth.  It gives the community a comprehensive but concise evaluation of the 
positive and negative effects of its existing growth guidance framework on future 
hazard vulnerability.  It also informs citizens and decision makers about important 
safety issues and highlights needed changes in policy and planning instruments. 
 
Conducting a safe growth audit can help to prevent future growth conflicts. If the 
community and its elected officials understand how their zoning and subdivision 
ordinances allow growth in hazardous areas, they can revise these ordinances 
before property owners embark on risky projects. If they understand how their 
comprehensive plans fail to guide growth to safe locations, they can amend the 
plans. If they understand how their capital improvement programs encourage 
unsafe growth, they can change their utility provision policies. 
 
Safe growth is a significant factor in community resilience — the capacity to 
withstand shocks from floods, earthquakes, and other hazards without 
permanent harm. Built on safe growth principles, resilient communities are able 
to anticipate, weather, and recover from the impacts of hazards. Designed to be 
strong and flexible, they may bend, but they do not break. Their new 
development is guided away from high-hazard areas, and their vulnerable existing 
development is relocated to safe areas. Their buildings are constructed or 
retrofitted to meet hazard code standards. Their natural environment protective 
systems are maintained and conserved so as to be able to mitigate hazard 
damage. And their citizens, governments, and businesses are prepared with 
information about hazard vulnerability and disaster resources. 
Resilience can sometimes be overlooked in the process of approving and building 
new development projects. Applying the safe growth audit principles ensures that 
the community is aware of the impacts of population and economic growth on its 
hazard vulnerability and is prepared to take action to address the related public 
safety issues. 
 
The principles of safe growth include: 

1. Creating a safe growth vision 
2. Guiding growth away from high-risk locations 
3. Locating facilities outside of high-risk zones 
4. Preserving protective ecosystems 
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5. Retrofitting buildings and facilities at risk in redeveloping areas 
6. Developing knowledgeable community leaders and networks 
7. Monitoring and updating safe growth programs and plans 

 
OEMHS will facilitate discussions and assist in conducting a safe growth audit 
within Denver.  Results from this process will provide opportunities to integrate 
the HMP into other City planning mechanisms (e.g. Denveright, Climate Action 
Plan, Climate Adaptation Plan, area plans, etc.).  Integration can include: 

 Using the hazard risk assessment to inform plan updates 

 Adding a section that details citywide hazard mitigation efforts and 
opportunities 

 Implementing mitigation actions through existing processes 

 Integrating HMP goals with other plan goals 

 Developing guidelines to include proactive resilience planning into other 
processes 

 Developing comprehensive resilience plans 
Adapted from: 

 FEMA’s Integrating Hazard Mitigation Into Local Planning Case Studies and 
Tools for Community Officials, March 1, 2013 www.fema.gov/media-library-
data/20130726-1908-25045-0016/integrating_hazmit.pdf   

 David Godschalk’s Practice Safe Growth Audits, Zoning Practice, Issue 
Number 10, October 2009, American Planning Association. https://planning-
org-uploaded-
media.s3.amazonaws.com/legacy_resources/zoningpractice/open/pdf/oct09
.pdf   

Project Benefits 
(Avoided 
Losses) 

 Identify where hazard mitigation planning goals overlap with and 
compliment other City planning efforts in order to build partnerships that 
support multiple community objectives. 

 Improve interdepartmental cooperation and collaborative implementation 
among City agencies and with other stakeholders. 

 Minimize the exposure and vulnerability to hazards of future development. 

Other 
Alternatives 

No action. 

Coordinating 
Organization/ 
Agency and 
Partners 

OEMHS (primary), CPD, DEH, DPR 

Estimated cost 
(Low $0-50K, 
Med $50K-250K, 
High over 
$250K) 

Low 

Potential 
Funding 

Budget, FEMA grants 

Timeline or 
schedule 

Short-term, ongoing 

 

  

http://www.fema.gov/media-library-data/20130726-1908-25045-0016/integrating_hazmit.pdf
http://www.fema.gov/media-library-data/20130726-1908-25045-0016/integrating_hazmit.pdf
https://planning-org-uploaded-media.s3.amazonaws.com/legacy_resources/zoningpractice/open/pdf/oct09.pdf
https://planning-org-uploaded-media.s3.amazonaws.com/legacy_resources/zoningpractice/open/pdf/oct09.pdf
https://planning-org-uploaded-media.s3.amazonaws.com/legacy_resources/zoningpractice/open/pdf/oct09.pdf
https://planning-org-uploaded-media.s3.amazonaws.com/legacy_resources/zoningpractice/open/pdf/oct09.pdf
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2. Implement mitigation-related aspects of the Denver Energy Assurance Plan (DEAP) to reduce 
losses associated with power disruptions. 

Project Name Implement mitigation-related aspects of the Denver Energy Assurance Plan 
(DEAP) to reduce losses associated with power disruptions. 

Hazard(s) Mitigated Energy Disruption 

Priority (High, Medium, 
Low) 

Medium 

Project 
Description/Need and 
Location 

The Denver Energy Assurance Plan (DEAP) provides guidance in 
preparing for, responding to, and recovering from natural or 
human caused energy disruptions.  The plan identifies information 
pertaining to energy supply and usage, critical facilities and 
resources, strategies to reduce energy demand and promote long-
term energy assurance within Denver.  The implementation 
portion includes the identification of measures to mitigate and 
reduce risk and manage energy supply shortages. 
 
Through implementation of the DEAP, energy assurance mitigation 
and resilience building opportunities and provide mitigation 
measures to OEM for incorporation into the Regional Hazard 
Mitigation Plan. 

 Improving the resilience of energy systems and services 
infrastructure 

 Protect facilities, resources, and mitigate the effects of future 
incidents 

Project Benefits  
(Avoided Losses) 

Reduction of impacts to the public, the built environment, and 
natural environment, and the economy during an energy 
disruption. 

Other Alternatives No action. 

Coordinating 
Organization/Agency 
and Partners 

OEMHS, DPW, DGS 

Estimated cost (Low $0-
50K, Med $50K-250K, 
High over $250K) 

Low 

Potential Funding Staff time, grants 

Timeline or schedule Short-term, ongoing 
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3. Continued compliance with National Flood Insurance Program. 

Project Name Continued compliance with National Flood Insurance Program 

Hazard(s) Mitigated Flood 

Priority (High, Medium, 
Low) 

High 

Project 
Description/Need and 
Location 

Denver has participated in the National Flood Insurance Program (NFIP) 
since 1986. This project restates the commitment of Denver to implement 
sound floodplain management practices, as stated in the City and County of 
Denver Floodplain Ordinance.  This includes ongoing activities such as 
enforcing local floodplain development regulations, including issuing 
permits and performing inspections for development in Special Flood 
Hazard Areas (SFHA) to ensure that this development is protected from 
flood damage as required by the floodplain ordinance. This project also 
includes periodic reviews of the floodplain ordinance to ensure that it is 
clear, up to date, meets or exceeds minimum FEMA and State floodplain 
regulations, and adequately addresses the level of flood risk identified 
within the Hazard Mitigation Plan.  
 
Other activities that could be included in this effort are:  

 Ensure that enforcement actions and other means of compliance are 
being used, as needed, as authorized by each ordinance;  

 Suggest changes to improve enforcement of and compliance with 
regulations and programs;  

 Participate in Digital Flood Insurance Rate Map updates by adopting 
new maps or amendments to maps;  

 Continue to utilize Digital Flood Insurance Rate maps in conjunction 
with GIS to improve floodplain management, such as improved risk 
assessment and tracking of floodplain permits;  

 Promote and disperse information on the benefits of flood insurance, 
with assistance from partners such as the Urban Drainage and Flood 
Control District, Colorado Water Conservation Board and FEMA. 

Project Benefits  
(Avoided Losses) 

Reduced property loss, potential for loss of life, and financial expenditure 
associated with flood control, response and relief.  Continued availability of 
flood insurance for residents.  Reduced vulnerability of new development to 
flooding.  

Other Alternatives Not participate in the NFIP.  This would have a major negative impact to 
thousands of properties within the SFHA because federal flood insurance 
would not be available and thus residents would not be eligible for federally 
backed/insured lending (i.e., mortgage or business loan). Properties outside 
of the floodplain would also not be able to get federal flood insurance.  

Coordinating 
Organization/Agency 
and Partners 

Department of Public Works 

Estimated cost (Low $0-
50K, Med $50K-250K, 
High over $250K) 

Medium.  Additional resources (on-call consultant) currently being 
utilized due to surge in development.  If development trends 
continue, additional permanent staff may be needed to keep up 
with increasing workload. 

Potential Funding Existing staff budget and on-call engineering services being utilized 
as needed.  Potential increase in annual Public Works budget for 
additional staff and/or consultant services. 
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Timeline or schedule Implementation ongoing, revise ordinance as needed 
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4. Continued participation in Community System Rating (CRS) program and increase CRS rating for 
the City where feasible. 

Project Name Continued participation in Community System Rating (CRS) program and 
increase CRS rating for the City where feasible  

Hazard(s) Mitigated Flood 

Priority (High, Medium, 
Low) 

Medium 

Project 
Description/Need and 
Location 

Denver joined the Community Rating System (CRS) program in 
1996. This project restates the commitment of Denver to continue 
to participate in the CRS to further lower the cost of flood 
insurance for residents by implementing and documenting 
floodplain and stormwater management practices that go above 
and beyond FEMA minimums.  This includes ongoing activities such 
as: maintaining elevation certificates, preserving floodplain open 
space, regulating and enforcing higher regulatory standards, 
maintaining flood data, providing map information to residents, 
and implementing good stormwater management practices, flood 
related outreach, and other related activities. 
 
Additional opportunities to increase the CRS rating that should be 
considered, but are not limited to, the following:  

 Pursue Floodplain Management Planning credit (as part of 
this Hazard Mitigation Plan), 

 Participate in a Program for Public Information (PPI) and 
implement outreach recommendations, 

 Implement/document more robust floodplain mapping 
practices,  

 Implement better drainageway maintenance practices, 
including preparation of formal Standard Operating 
Procedures, 

 Pursue new Building Code Effectiveness Grading System 
(BCEGS) rating, 

 Implement Flood Warning and Response activities 
including additional Dam Safety practices and outreach. 

 
Some opportunities may be realized with coordination and 
collaboration with Urban Drainage and Flood Control District, 
Colorado Water Conservation Board, State Dam Safety Office, and 
other external partners. 

Project Benefits  
(Avoided Losses) 

Reduction in flood risk due to implementation of best practices.  Better CRS 
class = larger flood insurance discounts.  

Other Alternatives Not participate in the CRS.  This would result in elimination of current flood 
insurance discounts and increased premiums for current and future 
policyholders.  

Coordinating 
Organization/Agency 
and Partners 

Department of Public Works 

Estimated cost (Low $0-
50K, Med $50K-250K, 
High over $250K) 

Medium.  $20k/yr. for consultant for 5-year cycle services + 
additional staff resources required to maintain current program 
elements and implement additional opportunities. 
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Potential Funding Increase in annual Public Works budget 

Timeline or schedule Continued implementation and program improvements subject to 
funding availability.  
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5. Facilitate stakeholder discussions to evaluate and consider generator or generator transfer switch 

requirements for new and substantially improved critical facilities (City owned and non-City 
owned). 

Project Name Facilitate stakeholder discussions to evaluate and consider generator or 
generator transfer switch requirements for new and substantially 
improved critical facilities (City owned and non-City owned). 

Hazard(s) Mitigated Earthquake, Energy Disruption, Extreme Heat, Flooding, Severe 
Thunderstorms, Severe Winter Storms, Tornados  

Priority (High, Medium, 
Low) 

High 

Project 
Description/Need and 
Location 

Denver has purchased three portable generators to-date for use at City-
owned facilities during large-scale power outages to, among other things, 
help ensure that certain government services (police and fire) can be 
continued, or to provide power to recreation centers that may be used as 
shelters.  A generator transfer switch (or quick connect) is required in 
order to connect a portable generator to a building.  It can be installed 
during the construction of a building at an estimated rate of 25-50% of 
the cost of retrofitting a building once it has been built. 

Project Benefits  
(Avoided Losses) 

Reduce down time of critical facilities.  Help to ensure the continuation of 
critical government services.  Help to ensure power at shelters (general 
population, special medical needs, and animal) throughout the City. 

Other Alternatives An alternative would be to install a transfer switch at a building once after 
the power outage has occurred, although the resumption of services will 
be delayed by several days to weeks versus a matter of hours; the cost to 
retrofit the building will be much higher; and construction may need to 
occur in a more hazardous environment. 

Coordinating 
Organization/Agency 
and Partners 

OEMHS, DPW, DGS 

Estimated cost (Low $0-
50K, Med $50K-250K, 
High over $250K) 

Medium; up to $150K per facility depending on the size. 

Potential Funding Project budgets, grant funds 

Timeline or schedule Short-term, ongoing 
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6. Identify opportunities for additional all-hazards risk and vulnerability assessments that accurately 
reflect the changing landscape (climate, threats, population, etc.) within the City. 

Project Name Identify opportunities for additional all-hazards risk and vulnerability 
assessments that accurately reflect the changing landscape (climate, 
threats, population, etc.) within the City. 

Hazard(s) Mitigated All hazards 

Priority (High, Medium, 
Low) 

High 

Project 
Description/Need and 
Location 

Denver is experiencing significant growth and as the built environment 
changes, there are climatic factors that alter the landscape. Population 
increase puts a strain on available resources and space, while rising 
temperatures and severe weather patterns also have major implications. 
Natural Hazards Mitigation Plans and the associated risk assessments are 
only required to be updated every five years, however, within that time 
frame there may be substantial changes that can alter the efficacy of the 
proposed action items. To most appropriately address mitigation, there 
needs to be ongoing evaluation of at-risk areas. Developing assessments 
that most accurately reflect the conditions for areas at-risk will improve 
land use planning efforts in Denver and can prevent future damage to 
property caused by natural hazard events. 

Project Benefits  
(Avoided Losses) 

 Smart growth planning. 

 Protection of people and property. 

 Coordination between climate adaptation strategies and hazards 
mitigation. 

 Better understanding of implications of climate change and impacts 
on the City and County of Denver. 

Other Alternatives No action. 

Coordinating 
Organization/Agency 
and Partners 

OEMHS, Office of Sustainability, DEH 

Estimated cost (Low $0-
50K, Med $50K-250K, 
High over $250K) 

Low 

Potential Funding Budget, grants 

Timeline or schedule Short-medium term, ongoing 
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7. Conduct additional analysis of hazardous materials facilities identified within the floodplain, 
dam/levee failure inundation areas, areas of projected high earthquake shaking, and areas at risk 
of wildfires. 

Project Name Conduct additional analysis of hazardous materials facilities identified 
within the floodplain, dam/levee failure inundation areas, areas of 
projected high earthquake shaking, and areas at risk of wildfires. 

Hazard(s) Mitigated Flood, Earthquake, Wildland Fire 

Priority (High, Medium, 
Low) 

Medium 

Project 
Description/Need and 
Location 

Denver has identified facilities that contain hazardous materials, posing a 
threat to the community in the event of a flood, dam failure, earthquake, 
or wildfire. These natural hazards may affect the security of the facilities 
and increase probability of material contamination throughout the 
surrounding area. There is a need for information gathering, geospatial 
analysis, and a more comprehensive understanding of risk. The utilization 
of HAZUS (a risk assessment software program for analyzing potential 
losses), current scientific and engineering knowledge, and the latest 
geographic information systems (GIS) technology can produce estimates 
of hazard-related damage before or after a disaster occurs and help to 
prioritize planning efforts and outreach. 
 
Data Needed 

 Location of hazardous materials facilities layer 

 Dam inundation layers  

 100-year and 500-year floodplain layers 

 Wildfire susceptibility layer 

 WUI layer 

 HAZUS for earthquake shaking 

Project Benefits  
(Avoided Losses) 

 Safety for residents living within proximity of exposure. 

 Security for hazardous materials facilities. 

Other Alternatives No action. 

Coordinating 
Organization/Agency 
and Partners 

OEMHS, DPW, Denver Water, DMP,  

Estimated cost (Low $0-
50K, Med $50K-250K, 
High over $250K) 

Low 

Potential Funding Budget, grants 

Timeline or schedule Short-term, ongoing 
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8. Define hazard-specific socially vulnerable populations where applicable and identify and map 
these populations. 

Project Name Define hazard-specific socially vulnerable populations where applicable 
and identify and map these populations. 

Hazard(s) Mitigated All 

Priority (High, Medium, 
Low) 

Medium 

Project 
Description/Need and 
Location 

In the event of a natural disaster, a disproportionate burden is often placed 
upon special needs groups, particularly children, the elderly, the disabled, 
minorities, and low income persons. Addressing the needs of these groups 
through mitigation is important as it improves overall resilience and aids 
response and recovery processes. To designate appropriate resources, it is 
essential to identify locations and unique characteristics of socially 
vulnerable populations throughout the metro area. The SoVi index is a tool 
that may be utilized to provide a quantitative metrics strategy to 
distinguish concentrations of highly susceptible communities. The index 
synthesizes 29 socioeconomic variables, which the research literature 
suggests contribute to reduction in a community’s ability to prepare for, 
respond to, and recover from hazards. This index primarily focuses on 
vulnerability at the county level, however, the algorithm can be applied at 
any level of study analysis and could be applied in Denver at the tract level. 
 
Information derived from: http://webra.cas.sc.edu/hvri/products/sovi.aspx  

Project Benefits  
(Avoided Losses) 

 Increased understanding of where there is a need for additional 
resources, outreach, and aid. 

 Improved evacuation/shelter planning. 

Other Alternatives No action. 

Coordinating 
Organization/Agency 
and Partners 

OEMHS 

Estimated cost (Low $0-
50K, Med $50K-250K, 
High over $250K) 

Low 

Potential Funding Budget 

Timeline or schedule Short-term, ongoing 

 
  

http://webra.cas.sc.edu/hvri/products/sovi.aspx
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9. Earthquake Hazard Analysis. 

Project Name Earthquake Hazard Analysis 

Hazard(s) Mitigated Property Damage; Personal Injury 

Priority (High, Medium, 
Low) 

Low 

Project 
Description/Need and 
Location 

Conduct rapid visual screening of earthquake hazards in Denver Public 
Schools, Denver Police Department, and Denver Fire Department stations 
to determine the need for additional mitigation strategies. 

Project Benefits  
(Avoided Losses) 

Identify and mitigate property damage exposures and life safety risks 
related to earthquakes. 

Other Alternatives Not conducting the inspections and mitigating risks would result in 
unnecessary property damage and personal injury. 

Coordinating 
Organization/Agency 
and Partners 

Risk Management coordinating organization. Partners include DPD, DFD, 
DPS, and Facilities Management. 

Estimated cost (Low $0-
50K, Med $50K-250K, 
High over $250K) 

Low – inspections  
High – implementation of findings 

Potential Funding CIP, agency funds 

Timeline or schedule Inspections completed and report on findings issued by the end of 2017.   
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10. Flood inundation maps 

Project Name Flood inundation maps 

Hazard(s) Mitigated Flood 

Priority: Medium 

Project 
Description/Need and 
Location 

New maps of Cheesman, Strontia, Platte Canyon and Robert’s Tunnel reservoirs 

need to be updated to include the FEMA and FERC requirements of high waters, 

100/500 storm waters, etc. and this will include a hydrology study and the 

critical infrastructure. 

Project Benefits  
(Avoided Losses) 

Pre-planning efforts for catastrophic dam failure.  Warning, evacuation 

planning, etc. 

Other Alternatives: No action 

Coordinating 
Organization/Agency  

Denver Water 

Partners: CWCB 

Estimated cost (Low $0-
50K, Med $50K-250K, 
High over $250K) 

$80,000 

Potential Funding Internal 

Timeline or schedule 2016-2021 
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11. Conduct additional flood hazard risk assessments to incorporate 2D flood hazard modelling and a 
comparative basin by basin risk analysis 

Project Name Conduct additional flood hazard risk assessments to incorporate 2D flood 
hazard modelling and a comparative basin by basin risk analysis 
 

Hazard(s) Mitigated Flood 

Priority (High, Medium, 
Low) 

High 

Project 
Description/Need and 
Location 

2D flood model simulations allow the City to assess the flood risk on a 
street/property level at a significantly higher degree of accuracy than is 
known today.  2D model simulations have been run for portions of the 
City (approximately 30%) to date, however, an effort is needed to 
complete the remainder of the City. 
 

Project Benefits  
(Avoided Losses) 

The benefit of the model is the results can be used to better understand 
anticipated flood depths and flood risk to properties which assists in the 
prioritization of capital projects.  As well, the information can be used by 
the public to both understand their specific flood risk as well as to 
properly flood-proof their properties where needed. 
 

Other Alternatives Not to produce the information. 

Coordinating 
Organization/Agency 
and Partners 

Department of Public Works, Urban Drainage and Flood Control District 

Estimated cost (Low $0-
50K, Med $50K-250K, 
High over $250K) 

The rough cost to hire a qualified consultant, produce the remaining 
models, and distribute the results to the future users of the information is 
roughly $250k - $500k. 

Potential Funding Internal with specifics TBD 

Timeline or schedule This level of information would ideally be completed and incorporated 
into the 2019 Storm Drainage Master Plan which is scheduled for 
completion in Fall 2019. 
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12. Implement recommendations of the Mayor’s Railroad Safety Working Group to mitigate losses 
from rail and hazmat by rail incidents to existing and future development along rail corridors. 

Project Name Implement recommendations of the Mayor’s Railroad Safety Working 
Group to mitigate losses from rail and hazmat by rail incidents to existing 
and future development along rail corridors. 

Hazard(s) Mitigated Transportation Incident, Hazardous Materials Incident 

Priority (High, Medium, 
Low) 

Medium 

Project 
Description/Need and 
Location 

In November 2015, Denver Mayor Michael B. Hancock engaged a team of 
subject matter experts from City and County of Denver staff, external 
partners, and City Council.  Led by the Chief of the Denver Fire 
Department, the Railroad Safety Working Group was tasked with 
reviewing the City’s policies and practices around rail safety and hazard 
mitigation, developing recommendations for improvement, and reporting 
to the Mayor by July 1, 2016. Members of the Railroad Safety Working 
Group include City and County of Denver agencies and partners from the 
freight and passenger rail carriers, state government, and federal 
government. 
 
Recommendations were developed for all stakeholders and were grouped 
in the following categories: 

 Communication and Feedback 

 Prevention and Preparedness 

 Response and Recovery 

 Further Research 

Project Benefits  
(Avoided Losses) 

By maintaining the momentum of the working group through 
implementation of the recommendations, continued engagement, and 
accountability of progress, existing and future risks and vulnerabilities can 
be drastically reduced. 

Other Alternatives No changes in current policies and practice. 

Coordinating 
Organization/Agency 
and Partners 

Denver Fire Department 

Estimated cost (Low $0-
50K, Med $50K-250K, 
High over $250K) 

Low to Medium, varying depending on the specific 
recommendations 

Potential Funding Existing staff budget, grant programs 

Timeline or schedule Short-Medium term, ongoing 
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13. Evaluate and consider mitigation options for critical lift stations (storm and sanitary) 

Project Name Evaluate and consider mitigation options for critical lift stations 
(storm and sanitary). 

Hazard(s) Mitigated Earthquake, Energy Disruption, Flooding, Severe Thunderstorms, 
Severe Winter Storms.  

Priority (High, Medium, 
Low) 

Low 

Project 
Description/Need and 
Location 

Lift stations are where the raw waste is collected to be pumped to a 
treatment plant.  If the pump fails, waste may contaminate nearby areas 
and/or waterways resulting in health and environmental hazards.  
Mitigation options include flood proofing, retrofits, relocating, backflow 
valves, etc. 
 
Lift stations in Denver: 
1. 1200 E. 46th Ave. (storm) 
2. 121 E. 6th Ave. (storm) 
3. 1895 20th St. (storm) 
4. 2020 15th St. (storm) 
5. 2750 Broadway (storm) 
6. 2930 Kalamath St. (storm) 
7. 4433 Washington St. (storm) 
8. 4501 Vine St. (storm) 
9. 6790 Iliff St. (storm) 
10. 5125 Franklin St. (sanitary) 
11. 5400 Brighton Blvd (sanitary) 
12. 2500 S. Platte River Drive (sanitary) 
13. 6499 E. Belleview Ave. (sanitary) 
14. 18751 E. 71st Ave. (sanitary) 
 
Denver International Airport lift stations would also be evaluated 
as part of this effort. 
 
Derived from FEMA Mitigation Best Practices Portfolio: 
https://www.hsdl.org/?view&did=11677 and 
https://www.hsdl.org/?view&did=10909. 

Project Benefits  
(Avoided Losses) 

Help to ensure the functioning of critical storm and sanitary lift 
stations throughout the City. 

Other Alternatives No action. 

Coordinating 
Organization/Agency 
and Partners 

DPW/DIA, DEN Environmental, DEN Plumbing 

Estimated cost (Low $0-
50K, Med $50K-250K, 
High over $250K) 

Low; as little as $2,000-$5,000 per lift station. 

Potential Funding Grant funds, maintenance budget 

Timeline or schedule Short-term 

 
  

https://www.hsdl.org/?view&did=11677
https://www.hsdl.org/?view&did=10909
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14. Denver Climate Adaptation/Action Plan Strategies that relate to hazard mitigation including 
urban heat island reduction 

Project Name Denver Climate Adaptation/Action Plan Strategies that relate to hazard 
mitigation including urban heat island reduction 

Hazard(s) Mitigated Multiple.  Primarily, urban heat island effect and extreme heat/increasing 
temperatures.  Others include increased frequency of extreme weather 
events and reduced snowpack and earlier snowmelt. 

Priority (High, Medium, 
Low) 

Medium 

Project 
Description/Need and 
Location 

With a changing climate, Denver will experience increases in temperature, 
further worsened by urban heat island effect.  Green infrastructure will be 
utilized in the City as a tool to promote efficient and natural stormwater 
filtration, while promoting air quality, and carbon reduction and 
sequestration.  Green roofs, rain gardens, and bioswales are all examples 
of green infrastructure. 
 
Many short, medium and long term adaptation strategies have been 
identified, those can be found in the 2015 update.  Most short-term 
activities have been completed or are in progress.   

Project Benefits  
(Avoided Losses) 

Stormwater filtration, increased air quality, carbon reduction and 
sequestration.  Decreasing the urban heat island effect will aid in 
lessening extreme heat in Denver.  Making Denver a more resilient City 
through adaptation will lessen vulnerabilities to extreme heat and 
weather.   

Other Alternatives Augment DEH adaptation activities by adding climate change adaptation 
and mitigation strategies in other City wide plans.   

Coordinating 
Organization/Agency 
and Partners 

DEH (primary), DPW & Forestry (partners) 

Estimated cost (Low $0-
50K, Med $50K-250K, 
High over $250K) 

Medium 

Potential Funding Embedded in future budgets  

Timeline or schedule Within a year of releasing the Climate Adaptation Plan, the City has 
already made significant progress on the short-term adaptation activities.  
Most should be completed by 2020.  A 2016 update on Climate 
Adaptation will also be released early 2017. 
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15. Strategic tree replacement planting in anticipation of the Emerald Ash Borer to include trees that 
will be resilient to hazards, pests, and contribute to mitigation of stormwater runoff and urban 
heat island effects. 

Project Name Strategic tree replacement planting in anticipation of the Emerald Ash 
Borer to include trees that will be resilient to hazards, pests, and 
contribute to mitigation of stormwater runoff and urban heat island 
effects. 

Hazard(s) Mitigated Extreme Heat, Severe Thunderstorms, Severe Winter Storms, Wildland Fire 

Priority (High, Medium, 
Low) 

Medium 

Project 
Description/Need and 
Location 

Denver has 2.2 million existing trees; 3.7 trees per capita, and 29.2 trees 
per acre.  Approximately 50% of the land area is impervious surfaces, like 
roads, buildings, water and sidewalks, while only 31% is grass and bare soil 
(1.1 million planting sites) that can be easily planted with trees.  Denver’s 
urban tree canopy (UTC), defined as the area covered by the leaves and 
branches of trees therein, covers 19.7% (3,053.5 sq. mi) of the City’s land 
area (155 sq. mi). 
 
As of March, 2013, Denver was targeting planting 538,743 trees.  Once 
mature, UTC will increase by 11.4% to 31.1%.  The City’s urban forest 
produces ecosystem services and property value benefits valued at $122 
million annually, the highest value in the Metro Area.  Planting 538,743 
trees will increase annual services by $55.9 million, from $122.0 to $177.9 
million. Property value increases account for 76% of the total amount, 
followed by stormwater runoff reduction from rainfall interception (20%) 
and cooling energy savings (4%). 
 
Planting 68,316 trees in 49% of the vacant sites in hot spots will help 
mitigate urban heat islands, thereby improving air quality and human 
health. The asset value of the City’s UTC is $2.9 billion (4.125% discount 
rate for the next 100 years), and will increase to $6 billion, or $2,176 per 
tree when UTC reaches 31.1%. 
 
Expanding the tree canopy in the City can insure long term environmental, 
economic, and health benefits to the local community and maximum 
return on investment in urban forest planning and management. 
 
Information derived from the Metro Denver Urban Forest Assessment 
(3/28/2013)  

Project Benefits  
(Avoided Losses) 

 Increased tree canopy, reducing the effects of extreme heat events. 

 Reduction in stormwater runoff. 

 Reduction in the number of beetle-kill trees, which are more 
susceptible to high winds, snow/ice loads, and wildland fires. 

 Increased air quality. 

 Increased property values. 

Other Alternatives No action 

Coordinating 
Organization/Agency 
and Partners 

OCF (DPR) 

https://www.denvergov.org/content/dam/denvergov/Portals/747/documents/forestry/Denver_FinalReport.pdf
https://www.denvergov.org/content/dam/denvergov/Portals/747/documents/forestry/Denver_FinalReport.pdf
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Estimated cost (Low $0-
50K, Med $50K-250K, 
High over $250K) 

High 

Potential Funding Department funds 

Timeline or schedule Short- to long-term, ongoing. 
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16. FEMA Damage Repair Mitigation Implementation 

Project Name FEMA Damage Repair Mitigation Implementation 

Hazard(s) Mitigated Variable depending on disaster but typically flood, tornado, severe 
thunderstorm, wildfire 

Priority (High, Medium, 
Low) 

High 

Project 
Description/Need and 
Location 

Implement mitigation strategies to prevent future damage when repairing 
public infrastructure during recover from a federally declared disaster 
under FEMA Public Assistance Section 406, when and where applicable. 

Project Benefits  
(Avoided Losses) 

Mitigate future damage and the need to file future FEMA claims 

Other Alternatives Not implementing mitigation strategies to prevent future damage would 
result in future damage and the need to request future federal disaster 
funding 

Coordinating 
Organization/Agency 
and Partners 

Risk Management coordinating organization. Partners include Facilities 
Management, Public Works, and Parks and Recreation 

Estimated cost (Low $0-
50K, Med $50K-250K, 
High over $250K) 

Medium to High, depending on mitigation strategies needed 

Potential Funding CIP, agency funds 

Timeline or schedule Policy to be drafted by end of year 2016 
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17. Implement enhanced tree management activities to mitigate damage caused by falling trees and 
limbs during wind and severe winter storm events. 

Project Name Implement enhanced tree management activities to mitigate damage 
caused by falling trees and limbs during wind and severe winter storm 
events. 

Hazard(s) Mitigated Extreme Heat, Severe Thunderstorms, Severe Winter Storms, Wildland Fire 

Priority (High, Medium, 
Low) 

Low 

Project 
Description/Need and 
Location 

Short-term options: 

 Pruning 

 Supplemental support (cabling and bracing) 

 Lightning protection systems 

 Removal 
 
Long-term options: 

 Adopt a tree ordinance 

 Conduct training programs for tree care personnel 

 Establish a tree care budget 

 Establish a tree bank or alternate program funding mechanisms 

 Establish or improve public information and education programs 

 Adopt and implement tree care standards and BMPs: 
o Protection (critical root zone, growing space) 
o Pruning 
o Species, tree and site selection 
o Minimum growing space, above and below ground 
o Planting 
o Mulching 

 Establish routine public tree care programs (especially for street trees 
and large trees): 
o Inspection 
o Pruning 
o Planting 
o Mulching 
o Irrigation 
o Soil aeration 

Project Benefits  
(Avoided Losses) 

 Reduction in the number of trees that are susceptible to high winds, 
snow/ice loads, and wildland fires. 

Other Alternatives  

Coordinating 
Organization/Agency 
and Partners 

OCF (DPR) 

Estimated cost (Low $0-
50K, Med $50K-250K, 
High over $250K) 

Med 

Potential Funding Internal 

Timeline or schedule Short- to long-term, ongoing. 
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18. Sediment removal from Strontia Springs Dam 

Project Name Sediment removal from Strontia Springs Dam 

Priority: Medium 

Project 
Description/Need 
and Location 

Flush sediment from the reservoir. Sediment run-off due to several major 
forest fires followed by regular storm events has caused a build-up of 
sediment within the reservoir. Continued sediment inflow without a plan to 
remove it efficiently can become a long-term Dam Safety and Operational 
issue if the sediment plume reaches the dam. 

Project Benefits: Install new slide gates on the upstream and downstream sides of the river 
bypass tunnel which was left in place after the construction of the dam. Once 
the gates are in place, the concrete plug within the tunnel can be removed 
and the reservoir will be flushed to remove accumulated sediment. The 
flushing can then occur on regular intervals to control the level of sediment 
accumulation. 

Other Alternatives: No action 

Coordinating 
Organization/Agency  

Denver Water 

Partners: City of Aurora 

Estimated cost (Low 
$0-50K, Med $50K-
250K, High over 
$250K) 

$8,000,000 

Potential Funding:  Internal 

Timeline or schedule 
 

Estimated completion between 2016-2021, pending modeling to confirm idea 
above and any necessary permitting. 
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19. Identify alternate funding for previously identified flood and wildland fire reduction projects 
considered for HMGP/PDM/FMA funding or re-submit as applicable. 

Project Name Identify alternate funding for previously identified flood and wildland fire 
reduction projects considered for HMGP/PDM/FMA funding or re-submit 
as applicable. 

Hazard(s) Mitigated Flood and Wildland Fire 

Priority (High, Medium, 
Low) 

Medium 

Project 
Description/Need and 
Location 

Denver has been unsuccessful with Hazard Mitigation Assistance projects in 
the past for several reasons.  The projects were considered viable at the 
time of application and many still are.  This process will include identifying 
the areas where improvement is needed in the applications and revising 
and resubmitting the applications where possible. 

Project Benefits  
(Avoided Losses) 

 Reduction of flood impacts to commercial and residential properties. 

 Reduction of wildland fire impacts to Denver Mountain Parks. 

Other Alternatives No action 

Coordinating 
Organization/Agency 
and Partners 

OEMHS, DPW, DMP 

Estimated cost (Low $0-
50K, Med $50K-250K, 
High over $250K) 

Low 

Potential Funding Budget and grants 

Timeline or schedule Short-term, ongoing 
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20. Implement priority projects identified within the Storm Drainage Master Plan, Sanitary Sewer 
Master Plan, and the DEN Water Quality Master Plan. 

Project Name Implement priority projects identified within the Storm Drainage Master 
Plan, Sanitary Sewer Master Plan, and DEN Water Quality Master Plan. 

Hazard(s) Mitigated Flood, Erosion Control, and Wildlife Hazards 

Priority (High, Medium, 
Low) 

High 

Project 
Description/Need and 
Location 

Implementation of priority projects identified in the Storm Drainage 
Master Plan, Sanitary Sewer Master Plan, and DEN Water Quality Master 
Plan. 
 
The City and County of Denver’s Wastewater Capital Projects group has 
the capacity to plan, design and construct approximately $30M/year in 
storm capital projects and $8M/year in sanitary capital projects. 
 
Projects are prioritized based upon a number of technical and social 
factors including size, capacity, condition, reported flooding, cost-share 
opportunities across organizations, operating and maintenance 
efficiencies, water quality, social justice, critical facilities affected & 
others. 
 
In the next 5+ years (or thru 2021), the City and County of Denver has a 
plan to implement these specific projects, or a portion thereof, including: 
 

 33rd Street Outfall 

 27th Street Interceptor 

 Marion Street System 

 E. 16th Avenue System 

 Jackson Street System 

 Park Hill System 

 Glenbrook Detention Basin 

 E Yale Avenue Storm/Glencoe 

 Oneida & Tennessee to Cherry Creek 

Project Benefits  
(Avoided Losses) 

The benefit of implementing storm and sanitary capital projects is the 
improvement to the infrastructure to reduce flood risk (for storm 
projects), improve water quality (storm and sanitary), and provide a level 
of service for the community and for the rate payer of the utilities. 
 
The goal of the DEN Water Quality Master Plan is to determine the 
appropriate location, size, and type of water quality features that will 
ensure compliance with Federal, State and Local water quality 
regulations, as well as with FAA wildlife attractant guidelines.   
 
The objective is to identify water quality alternatives that considers the 
following: 

1. Mitigation of environmental risks 
2. Mitigation of wildlife hazards 
3. Cost 
4. Ease of maintenance, both short- and long-term for water quality 

features 
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5. Identify triggers for water quality needs  
6. Locate water quality features so as not to conflict with or restrict 

future, planned development  
Mitigate the impacts of water runoff (e.g. ponding, pooling, etc.) to 
impervious surfaces that result in heaving and spalling of these surfaces. 

Other Alternatives Produce less capital and offset with more maintenance. 
 
Find additional or other sources of money to implement capital projects 
(i.e. grants). 
 
Educate and inform at risk community that no major infrastructure is 
being planned and site specific non-structural flood-proofing is the 
preferred means of flood protection. 

Coordinating 
Organization/Agency 
and Partners 

Department of Public Works, Denver International Airport, North Denver 
Cornerstone Collaborative, Denver Parks & Recreation, Community 
Planning & Development, Urban Drainage and Flood Control District, US 
Army Corps of Engineers, The Greenway Foundation, others not listed. 

Estimated cost (Low $0-
50K, Med $50K-250K, 
High over $250K) 

HIGH:  Per the Storm Master Plan, there are roughly $1.5B dollars (2013 
dollars) in identified improvements. 
 
HIGH: There is another $1B-$2B in major drainageway improvements 
across the city. 
 
HIGH: Per the Sanitary Master Plan, there are roughly $100M in identified 
improvements. 

Potential Funding Limited funding available through Wastewater Enterprise Fund and 
partnerships 

Timeline or schedule Ongoing 
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21. Implement flood and stormwater reduction projects in the UDFCD master plans and Outfall 
Systems plans 

Project Name Implement flood and stormwater reduction projects in the UDFCD 
master plans and Outfall Systems plans  
 

Hazard(s) Mitigated Flood 

Priority (High, Medium, 
Low) 

Medium 

Project 
Description/Need and 
Location 

Implementation of flood and stormwater reduction projects identified in 
the UDFCD master plans, Outfall Systems Plans (OSPs) and Major 
Drainageway Plans (MDPs) 
 
The City and County of Denver partners with the Urban Drainage and 
Flood Control District to identify drainage and water quality needs across 
each individual drainageway.   
 
There are approximately 23 major drainageways in Denver, i.e. South 
Platte River, Weir Gulch, Lakewood Gulch, Westerly Creek, etc. 
 
Individual basins are studied to determine hydraulic deficiencies per latest 
engineering standards and standard level of service (i.e. 100-year flood 
protection).  The basin level studies can also be used to map FEMA 
floodplains and/or Potential Inundation Areas. 
 
Properties in FEMA floodplains that have a federally backed loan are 
required to purchase flood insurance. 
 
Across the major drainageways, there is a large need for improvement to 
adequately ensure the waterway is capable of conveying a major storm 
event safely. 
 
The approximate total need in dollars for the waterways is approximately 
$1B-$2B. 
 
In the next 5+ years (or thru 2021), the City and County of Denver has a 
plan to implement these specific projects, or a portion thereof, including: 
 

 Platte to Park Hill (P2P) 

 South Platte River levee south of 38th Avenue 

 Sanderson Gulch Reach 1 

 Cherry Creek Stabilization – from Holly to Iliff 

 Lakewood Gulch land acquisition – Wolff to Sheridan 

 Bowles Ditch Separation 

 Marston Lake N. Drainageway – Reaches 6 & 7 

 Platte to Park Hill 

 49th Avenue Interceptor Phase 2 (sanitary) 
 
Also, in the next 5+ years (thru 2021), the City and County of Denver has a 
plan to study these specific waterway projects in an effort to identify 
critical needs for future prioritization and implementation: 
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 Storm Drainage Master Plan – 2019 Update 

 South Platte River – 6th Ave to 58th 

 South Platte River – Dartmouth to Alameda 

 Harvard Gulch downstream of Colorado Blvd 

 Weir Gulch – Sheridan to SPR 

 Lower Montclair watershed 

 Upper Montclair watershed 

 Sloan’s Lake watershed 

 Goldsmith Gulch watershed 

 Irondale Gulch watershed 

 Sand Creek watershed 

 First and Second Creek watersheds 

 Sanitary Sewer Master Plan Update 

 Sand Creek/Second Creek Regional Master Plan  

Project Benefits  
(Avoided Losses) 

The benefit of implementing major drainageway projects is the 
improvement to the infrastructure to safely convey stormwater runoff 
during a major event, reduce flood risk, protect lives and property, 
improve water quality, reduce maintenance costs, eliminate properties in 
the floodplains and other benefits not listed. 

Other Alternatives Produce less capital and offset with more maintenance. 
 
Find additional or other sources of money to implement major 
drainageway projects, i.e. Grants 
 
Educate and inform at risk community that no major infrastructure is 
being planned and site specific non-structural flood-proofing is the 
preferred means of flood protection. 

Coordinating 
Organization/Agency 
and Partners 

Department of Public Works, North Denver Cornerstone Collaborative, 
Denver Parks & Recreation, Community Planning & Development, Urban 
Drainage and Flood Control District, US Army Corps of Engineers, The 
Greenway Foundation, others not listed. 

Estimated cost (Low $0-
50K, Med $50K-250K, 
High over $250K) 

HIGH: There are approximately $1B-$2B in major drainageway needs 
across the City. 

Potential Funding Limited funding available through Wastewater Enterprise Fund and 
partnerships. 

Timeline or schedule Ongoing through 2021 
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22. Implement the recommendations of the South Platte River Master Plan (aka River Vision 
Implementation Plan (RVIP)) that contribute to flood loss reduction. 

Project Name Implement the recommendations of the South Platte River Master Plan 
(aka River Vision Implementation Plan (RVIP)) that contribute to flood loss 
reduction. 

Hazard(s) Mitigated Flooding 

Priority (High, Medium, 
Low) 

Medium 

Project 
Description/Need and 
Location 

The River Vision Implementation Plan (RVIP) was derived from two 
previous planning documents, the River South Greenway Master Plan (aka 
River South Master Plan (RISO)) (Jan 18, 2010) and the River North 
Greenway Master Plan (aka River North Master Plan (RINO)) April 2, 2009. 
 
The RVIP identifies multiple Priority (1-5 years), Mid-term (6-15 years), 
and Long-term (16+ years) projects and is led by the Greenway 
Foundation. 
 
The Mission of the Greenway Foundation is to advance the South Platte 
River and the surrounding tributaries as a unique environmental, 
recreational, cultural, scientific and historical amenity that uniquely links 
our City’s past and its future. 
 
This mission will be accomplished by creating ongoing environmental and 
riparian enhancements; holding property, when needed, in conservation 
easements; utilizing the River as an outdoor and historical learning 
resource, hosting free cultural events promoting the relationship between 
the River and music, art and theatre, providing youth employment 
opportunities, and by promoting good stewardship through hands-on 
educational programs. 
 
Information derived from: 
http://www.thegreenwayfoundation.org/south-platte-master-plan-
rvip.html  

Project Benefits  
(Avoided Losses) 

Improved flood capacity. 
Reduction of flooding impacts. 
Enhanced water quality and wildlife habitat. 
Increased recreational areas. 

Other Alternatives No action 

Coordinating 
Organization/Agency 
and Partners 

DPW, DPR, CPD, OED, DEH, UDFCD, Greenway Foundation 

Estimated cost (Low $0-
50K, Med $50K-250K, 
High over $250K) 

Medium to high, dependent on the specific project. 

Potential Funding Budget, grants 

Timeline or schedule Short- to long-term, ongoing. 

 
  

http://www.thegreenwayfoundation.org/uploads/3/9/1/5/39157543/riso.pdf
http://www.denvergov.org/Portals/747/documents/planning/master_plans/RINO_masterPlan.pdf
http://www.thegreenwayfoundation.org/uploads/3/9/1/5/39157543/projectlist.pdf
http://www.thegreenwayfoundation.org/south-platte-master-plan-rvip.html
http://www.thegreenwayfoundation.org/south-platte-master-plan-rvip.html
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23. Implement the recommendations of the Denver Urban Waterways Restoration Study in 
partnership with the Corp of Engineers, UDFCD, Greenway Foundation, and CWCB to reduce flood 
impacts on Harvard Gulch, Weir Gulch, and the South Platte River from 6th to 58th Avenues 

Project Name Implement the recommendations of the Denver Urban Waterways 
Restoration Study in partnership with the Corp of Engineers, UDFCD, 
Greenway Foundation, and CWCB to reduce flood impacts on Harvard 
Gulch, Weir Gulch, and the South Platte River from 6th to 58th Avenues  

Hazard(s) Mitigated Flood 

Priority (High, Medium, 
Low) 

High 

Project 
Description/Need and 
Location 

Implementation of the recommendations of the Denver Urban Waterways 
Restoration Study in partnership with the US Army Corp of Engineers 
(USACE), UDFCD, Greenway Foundation, and CWCB to reduce flood 
impacts on Harvard Gulch west of Colorado Blvd, Weir Gulch from Sheridan 
to the river, and the South Platte River from 6th to 58th Avenue. 
 
The City and County of Denver and its partners, USACE, UDFCD, CWCB and 
The Greenway Foundation are developing a Feasibility Study to identify the 
flood risk, ecosystem and recreational needs along these three critical 
waterways. 
 
The Study kicked off in 2014 and is scheduled for completion in late 2017.  
A Chief’s Report will be produced that will compete for federal funds 
across the country as part of the Congressional WRDA Bill. 
 
Preliminary estimates show there are approximately $1B-$1.5B in needed 
upgrades across these three reaches. 
 
Projects identified in the Chief’s Report are eligible for 65 federal / 35 local 
match. 
 
Implementation of projects will require an act of Congress for federal 
dollars, as well, a substantial local funding match that is beyond any 
singular Wastewater or Parks capital program. 
 
Partnerships and other sources will be necessary. 
 
Implementation will likely occur over time in a strategic and coordinated 
fashion between USACE, Denver and its partners. 

Project Benefits  
(Avoided Losses) 

The benefits of these projects is substantial.   Avoided losses include 
removal of at risk flood prone properties, removal of properties from 
designated FEMA floodplains, improved water quality and ecosystem 
restoration to the waterways, improved recreation and activation of public 
spaces within and alongside these waterways, increased public safety and 
other many other benefits not listed. 

Other Alternatives No strategy for implementation of projects.  Primary focus on public 
education, flood risk and flood proofing of properties. 

Coordinating 
Organization/Agency 
and Partners 

Department of Public Works, North Denver Cornerstone Collaborative, 
Denver Parks & Recreation, Community Planning & Development, Urban 
Drainage and Flood Control District, US Army Corps of Engineers, The 
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Greenway Foundation, Colorado Water Conversation Board, and 
potentially others not listed. 

Estimated cost (Low $0-
50K, Med $50K-250K, 
High over $250K) 

HIGH: There is approximately $1B-$1.5B in major drainageway needs for 
the three waterways listed. 

Potential Funding Limited funding is available through the Wastewater Enterprise Fund and 
partnerships. 

Timeline or schedule Ongoing 
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24. Install high water sensors in problem areas (streets and underpasses) to warn motorists and public 
works of problems 

Project Name Install high water sensors in problem areas (streets and 
underpasses) to warn motorists and public works of problems. 

Hazard(s) Mitigated Flooding 

Priority (High, Medium, 
Low) 

High 

Project 
Description/Need and 
Location 

Denver has identified 23 streets/intersections and seven underpasses that 
are prone to flooding due to heavy rainfall events.  Many motorists are 
unaware when these areas become inundated until their vehicles are 
trapped, often requiring rescues to be performed by first responders.  In 
rare cases, first responder vehicles have become trapped due to the lack 
of warning of inundated streets. 
 
Streets 
1. 14th Ave & Jasmine St. 
2. 1880 S Columbine St. East of DU parking lot 
3. 3035 N. Monroe St. 
4. 37th Ave. & High St. 
5. 38th Ave. & Race St. 
6. 3940 N. York St. 
7. 45th Ave. between Madison St. & Garfield St. 
8. 46th Ave. & 47th Ave. on Grape St. 
9. 46th Ave. & Steele St. 
10. 46th Ave. & Vrain St. 
11. 5273 Eastman Ave. 
12. 8th Ave. & Niagara St. 
13. Colfax Ave. between Williams St. & High St. 
14. Evans Ave. & Dahlia St. 
15. Evans Ave. & Monaco Pkwy 
16. Ellsworth Ave. & Lipan St. 
17. Girard Ave. between Havana St. & Florence St. 
18. Glencoe St. & Grape Way 
19. Iliff Ave. East of Monaco Pkwy (Iliff Pond) 
20. Lipan St. between Evans Ave. & Jewell Ave. 
21. Monaco Pkwy @ 19th Ave. south bound 
22. Oneida Ave. and Tennessee St. 
23. Smith Rd. & Dahlia St. 
 
Underpasses 
1. 38th Ave. at Fox 
2. 38th St. at Blake/Wazee 
3. 47th Ave. at National Western Dr. (Packing House Rd.) 
4. Smith Rd at Colorado Blvd 
5. Tennyson at 48th Ave. (I-70) 
6. Washington & Ringsby Court – 38th St. 
7. York at 46th Ave. (I-70) 
 
Derived from FEMA Mitigation Best Practices Portfolio: 
https://www.hsdl.org/?view&did=787183  

https://www.hsdl.org/?view&did=787183
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Project Benefits  
(Avoided Losses) 

Stranded motorists, first responder costs, possible injury and 
death. 

Other Alternatives No Action 

Coordinating 
Organization/Agency 
and Partners 

DPW, OEMHS, DPD, DFD 

Estimated cost (Low $0-
50K, Med $50K-250K, 
High over $250K) 

Medium; estimated $50K per location, depending on the activity. 

Potential Funding Grant funds 

Timeline or schedule Medium-term 
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25. Establish a program for acquiring high risk flood-prone properties. 

Project Name Establish a program for acquiring high risk flood-prone properties. 

Hazard(s) Mitigated Flooding 

Priority (High, Medium, 
Low) 

Low 

Project 
Description/Need and 
Location 

Through recent draft studies, Denver has identified as many as 700 new 
structures within the SFHA.  These are in addition to the nearly 1,300 
structures in the existing SFHA (based on 2015 data). 

Project Benefits  
(Avoided Losses) 

 Remove development from the floodplain to reduce losses 
from future flood events.   

 Improve water quality. 

 New greenway (trail and recreational) space. 

Other Alternatives Promote flood insurance, flood proofing measures, and structure 
elevations. 

Coordinating 
Organization/Agency 
and Partners 

DPW 

Estimated cost (Low $0-
50K, Med $50K-250K, 
High over $250K) 

High; fair market value per property. 

Potential Funding Grant funds. 

Timeline or schedule Short- to long-term, ongoing. 
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26. Implementation of drainage improvement projects carried forward from the 2010 DRCOG HMP. 

Project Name Implementation of drainage improvement projects carried 
forward from the 2010 DRCOG HMP 

Hazard(s) Mitigated Flooding 

Priority (High, Medium, 
Low) 

High 

Project 
Description/Need and 
Location 

This project carries forward drainage improvement projects identified 

in the 2010 DRCOG HMP that were not completed but remain a 

priority.  These projects include: 

 2015 General Storm (DRCOG plan ID #22, formerly named 11th 

Avenue - Elm to Holly) 

 Lakewood Gulch Sheridan Phase 2 land acquisition & 

implementation (DRCOG plan ID #28) 

 General Storm - Mt. Massive (DRCOG plan ID #30, formerly known 

as S. Forest St. Outfall) 

 Jackson St. System, Phase I (Montclair 3) DRCOG plan ID #33 

 Lower Park Hill Outfall Phase V is now 'Park Hill Storm Phase V’ 

DRCOG plan ID #34 

 30th and Magnolia Phase IV DRCOG plan ID #35 is now ‘Park Hill 

System, Phase VI’ 

 Globeville Landing Outfall (formerly 40th Avenue Storm System and 

High Street Outfall) 

 Kennedy Detention Pond – DRCOG plan ID #38 (Under Construction 

2016) 

 Yale Avenue Storm, Phase I - DRCOG plan ID #41 

 Glenbrook Detention Basin - DRCOG plan ID #47 

Project Benefits  
(Avoided Losses) 

Losses avoided from future flood events including property 
damage, stranded motorists, first responder costs, possible injury 
and death. 

Other Alternatives Promote flood insurance, flood proofing measures, and structure 
elevations. 

Coordinating 
Organization/Agency 
and Partners 

DPW (Bruce Uhernik) 

Estimated cost (Low $0-
50K, Med $50K-250K, 
High over $250K) 

High, varies by project 

Potential Funding Enterprise funds, Grant funds. 

Timeline or schedule Long-term, ongoing. 
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27. Continue with the watershed protection plan with USFS 

Project Name: Continue with the watershed and forest health partnership with USFS 

Hazard Mitigated: Wildfire 

Priority: Medium 

Project 
Description/Need and 
Location 

Continue with the watershed and forest health partnership with United State 

Forest Service (USFS).  This project entails forest hazardous fuels reduction in the 

Pike National Forest and is based on contract acreage with the USFS.  The Pike 

National Forest includes Jefferson, Douglas, Teller and Park counties.  There will be 

over 25,000 acres treated in this project.  

Project Benefits 
(Avoided losses) 

Forest health treatments, wildfire risk reduction projects, watershed improvement 

and protection projects.  Reduce potential frequency and magnitude of wildfires in 

project area 

Other Alternatives: No action 

Coordinating 
Organization/Agency  

Denver Water 

Partners: Including both what the USFS is paying for and what DW is contributing 

Potential Funding: Internal 

Estimated cost (Low $0-
50K, Med $50K-250K, 
High over $250K) 

$16.5 million of Denver Water funds and $16.5 million of USFS funds for a total of 

$33 million 

Potential Funding  See above 

Timeline or schedule Contract extended through 2018. 
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28. Continue forest and vegetation management (e.g., fire resistant landscaping, fuel breaks, 
defensible space) identified in the Denver Mountain Parks master plan, local CWPPs, forest 
management plans, etc. in cooperation with adjacent jurisdictions and land managers. 

Project Name Continue forest and vegetation management (e.g., fire resistant 
landscaping, fuel breaks, defensible space) identified in the Denver 
Mountain Parks master plan, local CWPPs, forest management 
plans, etc. in cooperation with adjacent jurisdictions and land 
managers     

Hazard(s) Mitigated Flood/Fire 

Priority (High, Medium, Low) High 

Project Description/Need and 
Location 

DMP manages over 14,000 acres of land, much of which is forested and within 
the wildland urban interface of Colorado’s Front Range.  Many of our parks 
are located in densely forested areas surrounded by private property and 
homes, and even more development is expected in the future surrounding 
our mountain parks.  Somewhere in the neighborhood of 5000 acres of these 
lands are in need of some type of fire mitigation/forest health treatments.  
 
A lot of these parks are located within or adjacent to high risk zones identified 
by the Colorado Wildfire Risk Assessment Portal (CO-WRAP).   Many of these 
areas are also located within crucial watersheds for the citizens of the City 
and County of Denver and other areas along the Front Range.   
 
DMP must continue their program of fire mitigation, focusing on areas that 
are at the most risk of dangerous wildfire and potential for loss of property 
and life. The majority of these areas have been identified in DMPs Master 
Plan, local community CWPPs, as well as DMP forest management plans.   
Increased support for a forestry crew would thereby increase the number of 
acres treated each year.  Increased grant funding would also help to speed up 
the pace at what we are presently able to accomplish.   

Project Benefits  (Avoided 
Losses) 

Reduced property loss from fire. 
Reduced chances of flood post-wildfire.   

Other Alternatives Not attempting to treat as much of our lands that are overstocked and prone 
to wildfire would have a major negative impact to not only all of our DMP 
lands, but also surrounding properties.  Increased fire danger can result in 
widespread damage to property and loss of life.    

Coordinating 
Organization/Agency and 
Partners 

DMP will be the lead agency.  Other agencies include Denver OEM, CPW, 
Jefferson County, Clear Creek County, Douglas County, local fire districts, 
CSFS, CO-DNR, USFS, CO-DFPC 

Estimated cost (Low $0-50K, 
Med $50K-250K, High over 
$250K) 

High—With costs/acre to treat ranging from $1,200-well over $2,000, and 
easily over 5000 acres in need of treatment, we are looking at millions of 
dollars in costs  
Costs may be reduced with the implementation of a prescribed fire program 
(piles and broadcast) 

Potential Funding Full program not covered with existing budget 
 
Grant dollars: federal and state 

Timeline or schedule Implemented annually, year-round, with a target of around 500 acres 
of treatment a year. 
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29. Increase participation in the City’s Swift911 (Reverse 911) initiative by conducting outreach. 

Project Name Increase participation in the City’s Swift911 (Reverse 911) 
initiative by conducting outreach. 

Hazard(s) Mitigated Active Shooter, CBRNE, Civil Disturbance, Communicable Disease 
Outbreak, Dam/Levee Failure, Earthquake, Expansive Soils and Subsidence, 
Extreme Heat, Flooding, Hazardous Materials Incident, Severe 
Thunderstorms, Severe Winter Storms, Tornados, Transportation Incident, 
Urban Fire, Wildland Fire 

Priority (High, Medium, 
Low) 

Medium 

Project 
Description/Need and 
Location 

Denver 911 currently utilizes a notification system that allows the 911 
center to contact registered landline phones within an impacted area to 
notify the tenant or resident of a disaster or emergency situation.  
However, the current system is limited in scope to only registered landlines 
or VOIP lines and even then, there are times where the public is not 
properly notified due to phone malfunctions, unintentional signal 
rerouting, and network issues.  This outreach action is designed to educate 
the public about another option that the City utilizes to notify the public of 
a critical incident called Swift911. 
 
Swift911 is designed to allow the general public to sign up a device to 
receive alert notifications.  The user has the ability to filter the alerts they 
want to receive based on type of notification (i.e. weather related, police 
related, etc.) and also allows the user to receive notifications for a specific 
area of Denver (i.e. the user can be notified about a weather related 
incident in their neighborhood even when they are on vacation).  
Furthermore, the system allows the user to register any common device 
regardless of whether it is a cell phone, landline, VOIP, or email - a function 
that is currently lacking with the traditional “Reverse 911” type of system. 
 
Finally, this outreach and education is designed to also engage populations 
that otherwise might not receive traditional emergency notifications such 
as those who speak other language.  
 
To accomplish this outreach project will require a multipronged approach 
including a coordinated broadcasting on social media platforms, printed 
material in City buildings such as recreation centers, and a promotion of 
this system via news outlets.  This outreach is vital for increasing the 
number of citizens who sign up for this free service.  As more people 
continue to learn about this system and in turn register their devices, the 
more effective the City will be at providing meaningful communication to 
the public during emergency situations.   

Project Benefits  
(Avoided Losses) 

Outreach will help educate the public about this new service and result in 
more people registering their devices.  The benefit of more registrations 
include 1) improved communication during disasters 2) timelier 
notification to citizens to shelter in place/evacuate 3) a better assessment 
of the needs and type of information that the public is requesting and 
finally, 4) further collaboration and trust between the City’s public safety 
departments and the general public, and 5) communication with 
populations and communities that would otherwise not be notified by a 
traditional “reverse 911.”   
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Other Alternatives There are a number of different system providers with similar capabilities.  
Denver 911 has tested a number of these systems and prefers the speed 
and dependability of the SwiftReach software platform.   

Coordinating 
Organization/Agency 
and Partners 

Coordinating:  Denver 911 
Partners:  Denver Police, Denver Fire,  Denver OEMHS 

Estimated cost (Low $0-
50K, Med $50K-250K, 
High over $250K) 

Low 

Potential Funding Budget 

Timeline or schedule Short-term, ongoing 
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30. Update the Denver Hazard Brochure to include translation to Spanish. 

Project Name Update the Denver Hazard Brochure to include translation to Spanish. 

Hazard(s) Mitigated All hazards 

Priority (High, Medium, 
Low) 

Medium 

Project 
Description/Need and 
Location 

OEMHS developed a brochure that details several of the most significant 
hazards that could impact the City.  This brochure is made available at all 
public meetings and outreach efforts that OEMHS participates in.  The 
brochure can be updated to include information about all of the hazards 
within the HIRA and can be translated into Spanish.  It can also include 
information about how residents can implement mitigation actions at 
their homes. 

Project Benefits  
(Avoided Losses) 

 Increased public awareness of hazards. 

 Identification of additional resources for the public. 

 Additional populations reached. 

Other Alternatives OEMHS website updates. 

Coordinating 
Organization/Agency 
and Partners 

OEMHS, Denver Marketing Office 

Estimated cost (Low $0-
50K, Med $50K-250K, 
High over $250K) 

Low 

Potential Funding Budget, grants 

Timeline or schedule Short-term 
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31. Evaluate participation in the National Weather Service (NWS) StormReady Program. 

Project Name Evaluate participation in the National Weather Service (NWS) 
StormReady Program. 

Hazard(s) Mitigated All weather-related hazards. 

Priority (High, Medium, 
Low) 

Medium 

Project 
Description/Need and 
Location 

The NWS StormReady program helps arm America's communities with 
the communication and safety skills needed to save lives and property--
before, during and after the event. StormReady helps community leaders 
and emergency managers strengthen local safety programs. 
 
StormReady communities are better prepared to save lives from the 
onslaught of severe weather through advanced planning, education and 
awareness. 
 
StormReady helps communities respond to hazardous weather by 
providing emergency managers with clear-cut guidelines on how to 
improve their hazardous weather operations including: 

 Establishing a 24-hour warning point and emergency operations 
center. 

 Having more than one way to receive severe weather warnings and 
forecasts and to alert the public. 

 Creating a system that monitors weather conditions locally. 

 Promoting the importance of public readiness through community 
seminars. 

 Developing a formal hazardous weather plan, which includes training 
severe weather spotters and holding emergency exercises. 

Project Benefits  
(Avoided Losses) 

 Increased public preparedness. 

 Increased coordination among City agencies and stakeholders. 

Other Alternatives No action 

Coordinating 
Organization/Agency 
and Partners 

OEMHS, Mayor’s Office 

Estimated cost (Low $0-
50K, Med $50K-250K, 
High over $250K) 

Low 

Potential Funding Budget 

Timeline or schedule Medium-term, ongoing 
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32. Continue Emerald Ash Borer public education efforts. 

Project Name Continue Emerald Ash Borer public education efforts. 

Hazard(s) Mitigated Extreme Heat, Severe Thunderstorms, Severe Winter Storms, Wildland 
Fire 

Priority (High, Medium, 
Low) 

Medium 

Project 
Description/Need and 
Location 

Denver’s Office of the City Forester (within the Department of Parks & 
Recreation) has worked to identify Denver’s defense against the emerald 
ash borer since 2013.  The Be A Smart Ash campaign, launched in May 
2016, aims to actively educate and enlist the help of Denver residents in 
the process of identifying, treating and replacing ash trees both now and 
over the course of the next 15 years. 
 
Having devoured millions of ash trees in the Midwest, the EAB has now 
set its sights on an estimated 1.45 million ash trees in the metro area, 
including 330,000 in Denver.  1 in 6 Denver trees are ash trees, and they 
can be found pretty much everywhere in the Mile High City — throughout 
residential properties, public rights-of-way, parks and green spaces. 

Project Benefits  
(Avoided Losses) 

 Increased tree canopy, reducing the effects of extreme heat events. 

 Reduction in stormwater runoff. 

 Reduction in the number of beetle-kill trees, which are more 
susceptible to high winds, snow/ice loads, and wildland fires. 

 Increased air quality. 

 Increased property values. 

Other Alternatives No action 

Coordinating 
Organization/Agency 
and Partners 

OCF (DPR) 

Estimated cost (Low $0-
50K, Med $50K-250K, 
High over $250K) 

Med 

Potential Funding Internal 

Timeline or schedule Short- to long-term, ongoing. 
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33. Emergency Procedure Guides – Citywide. 

Project Name Emergency Procedure Guides - Citywide 

Hazard(s) Mitigated Multiple – fire, tornado, severe weather, active shooter, bomb threat, 
suspicious package, chemical spill, among others. 

Priority (High, Medium, 
Low) 

High 

Project 
Description/Need and 
Location 

Create building specific emergency procedure guides for all City owned 
and leased buildings that detail what an employee should do in the event 
of a natural or man-made disasters. 

Project Benefits  
(Avoided Losses) 

Uncertainty in the event of an emergency or disaster, unnecessary 
property damage or personal injury. 

Other Alternatives Not implementing the Guides would allow continued confusion regarding 
process in the event of an emergency. 

Coordinating 
Organization/Agency 
and Partners 

Risk Management coordinating organization. Partners include Facilities 
Management, Denver Fire, Office of Emergency Management. 

Estimated cost (Low $0-
50K, Med $50K-250K, 
High over $250K) 

Low 

Potential Funding General Fund (Cash, Risk, and Capital Funding) 

Timeline or schedule Guides to be finalized and released by September 2016. 
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34. Conduct outreach to property owners within dam/levee failure inundation areas. 

Project Name Conduct outreach to property owners within dam/levee failure 
inundation areas. 

Hazard(s) Mitigated Flood 

Priority (High, Medium, 
Low) 

Medium 

Project 
Description/Need and 
Location 

There are 64 dams located in the Denver area, and if water levels surpass 
capacity, the repercussions of over-topping will impact residences, critical 
facilities, and infrastructure. It is essential that property owners located 
within the inundation areas understand how to best prepare and respond 
for a flooding incident. Educational programming should inform residents 
of the risk posed to their property and personal safety. To minimize the 
damages accrued from the effects of dam failure, there are a variety of 
strategies that homeowners can employ. Examples of effective outreach 
strategies include community meetings, informational pamphlets, online 
resources, and media coverage. It is also important that messaging be 
culturally appropriate and considers non-English speaking residents.  

Project Benefits  
(Avoided Losses) 

 Resilience 

 Decreased property damage 

 Public safety and wellbeing 

Other Alternatives No action 

Coordinating 
Organization/Agency 
and Partners 

OEHSM, DPW, Denver Water 

Estimated cost (Low $0-
50K, Med $50K-250K, 
High over $250K) 

Medium 

Potential Funding Grants 

Timeline or schedule Medium-term, ongoing 

 
  



 

CITY AND COUNTY OF DENVER HAZARD MITIGATION PLAN – MITIGATION STRATEGY Page 5-56 

35. Surviving an Active Shooter Training. 

Project Name Surviving an Active Shooter Training  

Hazard(s) Mitigated Personal Injury 

Priority (High, Medium, 
Low) 

High 

Project 
Description/Need and 
Location 

Develop CityU and instructor led training for City employees on actions 
they need to take in the event of an active shooter at work or off the job 

Project Benefits  
(Avoided Losses) 

Train employees to survive an active shooter 

Other Alternatives Employees have indicated they don’t feel prepared on how to react in such 
a situation.  By training all employees, we provide the ability for them to 
make the best decision in an active shooter situation and ultimately help 
them survive 

Coordinating 
Organization/Agency 
and Partners 

Risk Management coordinating organization. Partners include Denver 
Police and the City’s Workplace Safety Professionals 

Estimated cost (Low $0-
50K, Med $50K-250K, 
High over $250K) 

Low 

Potential Funding General Fund (Cash, Risk, and Capital Funding)  

Timeline or schedule Tier 1 employees (those with public interaction and/or a history of inter-
department personnel issues) trainings to be completed by December 31, 
2016.  Trainings will be held annually in June (June Safety Month) and as 
requested after 2017. 

 
  



 

CITY AND COUNTY OF DENVER HAZARD MITIGATION PLAN – MITIGATION STRATEGY Page 5-57 

36. Drought and water conservation public education and outreach 

Project Name Drought and water conservation public education and outreach 

Hazard(s) Mitigated 

 

Dam failure and drought 

Priority: 

 

Medium 

Project 
Description/Need and 
Location 

Continue with public education and outreach efforts on dam safety, water 

conservation, drought, etc.  Producing presentations, brochures, etc. 

Project Benefits  
(Avoided Losses) 

Water conservation is an important component of drought mitigation and education 

held reduce demand on limited water resources during drought;  Pre-planning and 

response coordination 

Other Alternatives: 

 

No action 

Coordinating 
Organization/Agency  

 

Denver Water 

Partners: 

 

Denver OEM 

Estimated cost (Low $0-
50K, Med $50K-250K, 
High over $250K) 

Low 

Potential Funding Internal 

Timeline or schedule To be completed between 2016-2020 
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37. Participate in the Great Shake Out Campaign. 

Project Name Participate in the Great Shake Out Campaign 

Hazard(s) Mitigated Property damage, personal injury 

Priority (High, Medium, 
Low) 

Low 

Project 
Description/Need and 
Location 

Implement earthquake drills to educate individuals on the importance of 
earthquake mitigation 

Project Benefits  
(Avoided Losses) 

Individuals will know what to do in the event of an earthquake and 
understand steps to take to mitigate losses 

Other Alternatives By not conducting the drills, individuals may not know what to do in the 
event of an earthquake 

Coordinating 
Organization/Agency 
and Partners 

Risk Management – City Agencies/Departments 
OEM – Regional (citizens) 
Facilities Management 

Estimated cost (Low $0-
50K, Med $50K-250K, 
High over $250K) 

Low 

Potential Funding General Fund, CIP, agency funds 

Timeline or schedule Draft program overview by end of 2016, rollout in 2017 
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38. Continue outreach efforts related to flood risk and flood insurance, including CRS Program for 
Public Information (PPI) Activities. 

Project Name Continue outreach efforts related to flood risk and flood insurance, 
including CRS Program for Public Information (PPI) Activities.  

Hazard(s) Mitigated Flood 

Priority (High, Medium, 
Low) 

Medium 

Project 
Description/Need and 
Location 

Flood related outreach by City and County of Denver is currently 
sporadically handled by Public Works, OEM, and Parks.  The most 
consistent outreach is the annual Flood Hazard brochure which is 
produced and distributed by Urban Drainage and Flood Control District 
(UDFCD). 
 
This mitigation action includes additional flood outreach to inform the 
public and what actions to consider.  Denver has been involved in a CRS 
Program for Public Information (PPI).  This mitigation action also includes 
adoption of PPI plan, annual implementation of outreach projects 
identified in the PPI, and continued participation in PPI efforts including 
future analysis and updates to the plan. 

Project Benefits  
(Avoided Losses) 

Additional outreach relates to reduced flood risk.  Outreach activities 
identified in PPI are also eligible for additional CRS credit.  Better CRS class 
= larger flood insurance discounts.  

Other Alternatives Continue bare minimum outreach.   

Coordinating 
Organization/Agency 
and Partners 

Department of Public Works with OEM, Parks & UDFCD as partners 

Estimated cost (Low $0-
50K, Med $50K-250K, 
High over $250K) 

Medium 

Potential Funding Increases in annual department budget(s) for outreach activities including 
staff and/or consultant resources for implementation. 

Timeline or schedule Implementation subject to funding availability.  
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39. Educate regulated facilities on EPA and Denver Fire hazard material reporting requirements. 

Project Name Educate regulated facilities on EPA and Denver Fire hazard material 
reporting requirements 

Hazard(s) Mitigated Hazardous Materials Incidents 

Priority (High, Medium, 
Low) 

Medium 

Project 
Description/Need and 
Location 

Hold regular (e.g. annual) workshops for fixed site facilities (Tier II and Risk 
Management Plan) within Denver to provide education on EPA and Denver 
Fire regulations for hazardous materials reporting.  Include the following: 

 Information on the Denver Fire Code 

 Demonstrations on Tier2Submit 
 
 

Project Benefits  
(Avoided Losses) 

These workshops will help to build relationships between local first 
responders and businesses and will aid facilities with annual Tier II 
reporting requirements. 

Other Alternatives Regular email outreach/newsletter (not conducted currently) 

Coordinating 
Organization/Agency 
and Partners 

OEMHS, Denver Fire 

Estimated cost (Low $0-
50K, Med $50K-250K, 
High over $250K) 

Low 

Potential Funding Could be facility-sponsored (e.g. location, food, etc.) 

Timeline or schedule Consider rollout beginning in 2018. 

 



 

 

CITY AND COUNTY OF DENVER HAZARD MITIGATION PLAN – PLAN ADOPTION  Page 6-1 

 

6.0 Plan Adoption 

Requirement §201.6(c)(5): [The local hazard mitigation plan shall include] documentation that the 

plan has been formally approved by the governing body of the jurisdiction requesting approval of 

the plan (e.g., City Council, county commissioner, Tribal Council). 

The purpose of formally adopting this plan is to secure buy-in from the City and County of Denver, raise 

awareness of the plan, and formalize the plan’s implementation.  The adoption of this plan completes 

Planning Step 9 of the 10-step planning process: Adopt the Plan.  The City and County of Denver and 

Denver Water have each adopted this local hazard mitigation plan.  Copies of each local adoption are 

included in Appendix E, Adoption Documentation.  This plan will be re-adopted every five years in 

concurrence with the required DMA local plan update requirements.   
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7.0 Plan Implementation and Maintenance 

Requirement §201.6(c)(4): [The plan maintenance process shall include a] section describing the 

method and schedule of monitoring, evaluating, and updating the mitigation plan within a five-year 

cycle. 

Implementation and maintenance of the plan is critical to the overall success of hazard mitigation 

planning. This is Planning Step 10 of the 10-step planning process, and phase 4 of FEMA’s 4 phase process. 

This chapter outlines how this plan will be implemented and updated. 

7.1 Implementation 

This hazard mitigation plan update is intended to be a living document that will guide the City in reducing 

future hazard losses and building disaster resiliency.  The three main components of implementation are: 

 IMPLEMENT the action plan recommendations of this plan;  

 UTILIZE existing rules, regulations, policies and procedures already in existence; and  

 COMMUNICATE the hazard information collected and analyzed through this planning process so 

that the community better understands what can happen where, and what they can do 

themselves to be better prepared.  Also, publicize the “success stories” that are achieved through 

the HMPC’s ongoing efforts. 

7.1.1 Role of Hazard Mitigation Steering Committee in Implementation and Maintenance 

With adoption of this plan update, the Hazard Mitigation Steering Committee (HMSC) will be tasked to 

continue plan implementation and maintenance. The HMSC will be led by the City’s Office of Emergency 

Management (OEM). The HMSC will act as an advisory body. Its primary duty is to see the plan successfully 

carried out and to report to the community governing boards and the public on the status of plan 

implementation and mitigation opportunities.  The HMSC agrees to: 

 Act as a forum for hazard mitigation issues; 

 Disseminate hazard mitigation ideas and activities to all participants; 

 Pursue the implementation of recommended projects; 

 Keep the concept of mitigation in the forefront of community decision making by identifying plan 

recommendations when other community goals, plans, and activities overlap, influence, or 

directly affect increased community vulnerability to disasters;  

 Maintain a vigilant monitoring of multi-objective cost-share opportunities to help the community 

implement the plan’s recommended projects for which no current funding exists; 

 Monitor and assist in implementation and update of this plan;  

 Report on plan progress and recommended changes to City Council; and 

 Inform and solicit input from the public. 

Other duties include reviewing and promoting mitigation proposals, considering stakeholder concerns 

about hazard mitigation, passing concerns on to appropriate entities, and posting relevant information on 
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the City website, social media, and local newspapers. Simultaneously to these efforts, the HMSC will 

constantly monitor funding opportunities that could be leveraged to implement some of the more costly 

projects.  This will include creating and maintaining a bank of ideas on how to meet required local match 

or participation requirements. When funding does become available, the HMPC will be in a position to 

capitalize on the opportunity.  Funding opportunities to be monitored include special pre- and post-

disaster funds, special district budgeted funds, state and federal earmarked funds, and other grant 

programs, including those that can serve or support multi-objective applications.  

7.2 Maintenance/Monitoring 

Plan maintenance implies an ongoing effort to monitor and evaluate plan implementation and to update 

the plan as required or as progress, roadblocks, or changing circumstances are recognized.  

7.2.1 Maintenance/Monitoring Schedule 

In order to track progress and update the mitigation strategies identified in the action plan, the HMSC will 

revisit this plan annually or after a significant hazard event or disaster declaration. Denver OEM is 

responsible for initiating this review and convening members of the HMSC on an annual basis, or more 

frequently as needed.  The annual review will be held in January of each year, beginning in 2018.  

This plan will be updated, approved and adopted within a five-year cycle as per Requirement 

§201.6(c)(4)(i) of the Disaster Mitigation Act of 2000.  With the initial approval of this plan occurring in 

late 2016, the plan will need to be updated, re-approved by the Colorado Division of Homeland Security 

and Emergency Management (DHSEM) and FEMA Region VIII, and re-adopted no later than December of 

2021. Denver OEM will monitor planning grant opportunities from DHSEM and FEMA for funds to assist 

with the update. These grants should be pursued as early as 2019, as some grants have a three-year 

performance period to expend the funds, plus there is no guarantee that the grant will be awarded when 

initially submitted.  This allows time to resubmit the grant in 2020 if needed.    

7.2.2 Maintenance Evaluation Process 

Updates to this plan will follow the latest FEMA and DHSEM planning guidance. Evaluation of progress can 

be achieved by monitoring changes in vulnerabilities identified in the plan. Changes in vulnerability can 

be identified by noting:  

 Decreased vulnerability as a result of implementing recommended projects: 

 Increased vulnerability as a result of failed or ineffective mitigation projects: and/or 

 Increased vulnerability as a result of new development (and/or annexation). 

The HMPC will use the following process to evaluate progress and any changes in vulnerability as a result 

of plan implementation. 

 A representative from the coordinating entity identified in each mitigation measure will be 

responsible for tracking and reporting on an annual basis to the HMSC on project status and 



 
 

CITY AND COUNTY OF DENVER HAZARD MITIGATION PLAN – PLAN IMPLEMENTATION AND MAINTENANCE  Page 7-3 

provide input on whether the project is being implemented.  If implemented, did the project meet 

the defined objectives or reduce vulnerabilities? 

 If the project does not meet identified objectives, the HMSC will determine what alternate 

projects may be implemented.  

 New projects identified will require an individual assigned to be responsible for defining the 

project scope, implementing the project, and monitoring success of the project. 

 Projects that were not ranked high priority but were identified as potential mitigation strategies 

will be reviewed as well during the monitoring and update of this plan to determine feasibility of 

future implementation.  

 Changes will be made to the plan to accommodate for projects that have failed or are not 

considered feasible after a review for their consistency with established criteria, the time frame, 

priorities, and/or funding resources.  

Updates to this plan will: 

 Consider changes in vulnerability due to project implementation; 

 Document success stories where mitigation efforts have been completed or proven effective; 

 Document areas where mitigation projects were not effective; 

 Document any new hazards that may arise or were previously overlooked; 

 Document hazard events and impacts that occurred within the five-year period; 

 Incorporate new data or studies on hazards and risks; 

 Incorporate new capabilities or changes in capabilities; 

 Incorporate documentation of continued public involvement; 

 Incorporate documentation to update the planning process that may include new or additional 

stakeholder involvement; 

 Incorporate growth and development-related changes to building inventories;  

 Incorporate new project recommendations or changes in project prioritization; 

 Include a public involvement process to receive public comment on the updated plan prior to 

submitting the updated plan to DHSEM/FEMA; and 

 Include re-adoption by all participating entities following DHSEM/FEMA approval. 

7.2.3 Incorporation into Existing Planning Mechanisms 

Another important implementation mechanism that is highly effective and low-cost is incorporation of 

the hazard mitigation plan recommendations and their underlying principles into other existing or new 

City plans and mechanisms.  Mitigation is most successful when it is incorporated into the day-to-day 

functions and priorities of government and development.  One of the plan goals noted in Section 5.1 of 

this plan is to “Integrate mitigation concepts and objectives into Citywide planning initiatives that support 

a sustainable City.”  This goal is re-emphasized here.  The City and Denver Water have existing policies, 

plans and programs that contribute to reducing losses to life and property from natural hazards.  These 

are summarized in this plan’s capability assessment.  This plan builds upon the momentum developed 

through previous and related planning efforts and mitigation programs and recommends implementing 

projects, where possible, through these other program mechanisms.  Several existing or future planning 

efforts that relate to hazard mitigation were specifically linked with the mitigation strategy in Chapter 5 
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to formalize the process for incorporation into existing planning mechanisms. For example mitigation 

project #1 describes a safe growth audit.  This audit will analyze the impacts of current policies, 

ordinances, and plans on community safety from hazard risks due to growth and explore opportunities to 

integrate aspects of the HMP into the City’s comprehensive plan and other planning mechanisms to 

promote and increase resilience. Other planning mechanisms that promote the implementation of this 

plan are listed below, with specific mitigation projects noted where applicable: 

 Denveright (Project #1) 

 Denver Energy Assurance Plan (Project #2) 

 Storm Drainage Master Plan (Project #20) 

 Sanitary Sewer Master Plan (Project #20) 

 Wastewater Capital Projects Management Project Descriptions for 2016-2021 (Projects #26, #20) 

 Denver Climate Adaptation/Action Plan (Projects #1 and #14) 

 River Vision Implementation Plan (Project #22) 

 Denver Mountain Parks Master Plan (Project #28) 

 Pike National Forest Watershed Protection Plan (Project #27) 

 Denver Disaster Recovery Plan (in development 2016) 

 UDFCD Drainage Master Plans and Outfall Systems plans (Project #21) 

HMPC members involved in the updates to these mechanisms will be responsible for integrating the 

findings and recommendations of this plan with these other plans, as appropriate. An example would be 

referencing the HMP in the Disaster Recovery Plan that is being developed as of 2016, to leverage hazard 

mitigation opportunities post-disaster (see Project #16). 

7.2.4 Continued Public Involvement 

Continued public involvement is also imperative to the overall success of the plan’s implementation. The 

update process provides an opportunity to publicize success stories from the plan’s implementation and 

seek additional public comment. A public hearing(s) or survey to receive public comment on the plan will 

be held during the update period. When the HMPC reconvenes for the update, they will coordinate with 

all stakeholders participating in the planning process, including those who joined the HMPC after the initial 

effort, to update and revise the plan. Public notice will be posted and public participation will be invited, 

at a minimum, through available website postings and press releases to the local media outlets as well as 

email and social media announcements. Continued public outreach and education is an aspect of the 

mitigation strategy in Chapter 5 of this plan.  Activities related to public involvement during the plan 

update are documented in Chapter 3 and Appendix A. 
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1.0 Denver Water Annex 

1.1.1 Community Profile 

Denver Water is an independent, autonomous and non-political agency with duties and responsibilities 

specifically set forth in the Charter of the City and County of Denver, Colorado.  Denver Water is an 

enterprise as defined in Section 20, Article X of the constitution of the State of Colorado.  Denver Water 

provides water to approximately 1.5 million people in the Denver metropolitan areas.  Denver Water is 

the State’s oldest and largest water utility, established in 1918.  It is funded by water rates and new tap 

fees, as opposed to taxes.  Denver Water is run by a five-member Board of Water Commissioners.  A 

designated CEO/Manager is appointed by the Board to execute its policies and orders. Denver Water’s 

service area (Figure 1.1) encompasses the entire City and County of Denver.   

1.1.2 Hazard Summary 

A hazard identification and vulnerability analysis was completed for Denver Water using the same 

methodology in the base plan.  The information to support the hazard identification and risk assessment 

for this Annex was collected through a Data Collection Worksheet.  This helps to differentiate Denver 

Water’s risk and vulnerabilities from that of the overall City.  Table 1.1 summarizes Denver Water’s 

hazards based on input provided during the planning and data collection process. 

Information from the Data Collection Worksheet is summarized in Table 1.1 with all the hazards listed 

that could impact anywhere in Denver Water’s service area.  The purpose of this exercise was to identify 

and rank the hazards and vulnerabilities unique to this jurisdiction. The hazard significance listed is based 

on Denver Water input from the Data Collection Worksheet and the risk assessment developed during 

the planning process (refer to Chapter 4 of the base plan).  The risk assessment was a more detailed 

qualitative analysis with better available data that varied.     
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Figure 1.1: Denver Water Service Area 
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Table 1.1: Denver Water – Hazard Summaries 

Hazard Geographic Extent 

Potential of 
Future 

Occurrence 
Potential Severity 

Magnitude 
Overall 

Significance 

Avalanche Limited Low Low Low 

Dam Failure Limited Low High High 

Drought Significant High Low High 

Earthquake Significant Low Low High 

Erosion and 
Deposition 

Limited 
Medium Low Low 

Expansive Soils Limited Medium Low Low 

Extreme 
Temperatures 

Extensive 
Medium Low Low 

Flood Significant Low Medium Medium 

Hailstorm Significant Medium Medium Low 

Landslide, Debris 
flow, Rockfall 

Limited 
Low Low Low 

Lightning Significant Medium Low Low 

Severe Winter 
Storms 

Extensive 
Medium Low Low 

Subsidence Limited Medium Low Low 

Tornado Limited Medium Low Low 

Wildfire Extensive High Low Low 

Windstorm Significant Medium Low Low 

Geographic Extent  
Negligible: Less than 10 percent of planning area or isolated single-
point occurrences  
Limited: 10 to 25 percent of the planning area or limited single-point 
occurrences  
Significant: 25 to 75 percent of planning area or frequent single-
point occurrences  
Extensive: 75 to 100 percent of planning area or consistent single-
point occurrences  
Potential Magnitude/Severity  
Negligible: Less than 10 percent of property is severely damaged, 
facilities and services are unavailable for less than 24 hours, 
injuries and illnesses are treatable with first aid or within the 
response capability of the jurisdiction.  
Limited: 10 to 25 percent of property is severely damaged, facilities 
and services are unavailable for between 1 and 7 days, injuries and 
illnesses require sophisticated medical support that does not strain 
the response capability of the jurisdiction, or results in very few 
permanent disabilities.  
Critical: 25 to 50 percent of property is severely damaged, facilities 
and services are unavailable or severely hindered for 1 to 2 weeks, 
injuries and illnesses overwhelm medical support for a brief period 
of time, or result in many permanent disabilities and a few deaths.  
Catastrophic: More than 50 percent of property is severely 
damaged, facilities and services are unavailable or hindered for 
more than 2 weeks, the medical response system is overwhelmed 
for an extended period of time or many deaths occur. 

Probability of Future Occurrences  
Unlikely: Less than 1 percent probability of occurrence in the next year, or has a 
recurrence interval of greater than every 100 years.  
Occasional: Between a 1 and 10 percent probability of occurrence in the next 
year, or has a recurrence interval of 11 to 100 years.  
Likely: Between 10 and 90 percent probability of occurrence in the next year, or 
has a recurrence interval of 1 to 10 years  
Highly Likely: Between 90 and 100 percent probability of occurrence in the next 
year, or has a recurrence interval of less than 1 year.  
Overall Significance  
Low: Two or more of the criteria fall in the lower classifications or the event has 
a minimal impact on the planning area. This rating is also sometimes used for 
hazards with a minimal or unknown record of occurrences and impacts or for 
hazards with minimal mitigation potential.  
Medium: The criteria fall mostly in the middle ranges of classifications and the 
event’s impacts on the planning area are noticeable but not devastating. This 
rating is also sometimes utilized for hazards with a high impact rating but an 
extremely low occurrence rating.  
High: The criteria consistently fall along the high ranges of the classification and 

the event exerts significant and frequent impacts on the planning area. This rating 

is also sometimes utilized for hazards with a high psychological impact or for 

hazards that the jurisdiction identifies as particularly relevant.   
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1.1.3 Vulnerability Assessment 

The intent of this section is to assess Denver Water’s vulnerability separately from that of the planning 

area as a whole, which has already been addressed in the Vulnerability Assessment in the main plan.  

District Asset Inventory 

Table 1.2 lists critical facilities and other community assets identified as important to protect in the event 

of a disaster.   

Table 1.2: Denver Water Assets (City and County of Denver) 

Name of Asset Facility Type Replacement Value 
Hazard Specific 

Info/Comments 

47th and York Decentralization 
Station 

Decentralization 
Station 

  

64th Avenue Pump Station Pump Station   

Administration (Westside) 
Complex 

HQ $48.2 million  

Burns Park Pump Station Pump Station   

Capitol Hill Decentralization 
Station 

Decentralization 
Station 

  

Capitol Hill Pump Station Pump Station $1 million  

Chips Barry (Montclair) Recycle 
Pump Station 

Recycle Pump Station $10.3 million  

Einfeldt Decentralization Station 
Decentralization 
Station 

  

Einfeldt Pump Station Pump Station $12 million  

Elizabeth Pump Station Pump Station $10 million  

Garland Park Pump Station Pump Station   

High Line Canal Cherry Creek‡ 
(Gauge Houses) 

Canal $126,000   

Hillcrest Pump Station Pump Station $19.5 million  

Lakeridge Pump Station Pump Station $4.1 million  

Marston Dam, Reservoir and 
Conduit 20 Storage 

Dam & Reservoir - 
19769 ac-ft 

$250 million  

Marston Pump Station Pump Station   

Marston Treatment Plant Treatment Plant $20.5 million  

Quivas Building Admin $3.6 million  

Water Quality Lab Lab $11.7 million  

Westwood Decentralization 
Station 

Decentralization 
Station 

  

Source: Denver Water 
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Vulnerability by Hazard 

This section examines those existing and future structures and other assets at risk to hazards ranked of 

moderate or high significance that vary from the risks facing the entire planning area and estimates 

potential losses.  

An estimate of the vulnerability of Denver Water to each identified hazard, in addition to the estimate of 

risk of future occurrence, is provided in each of the hazard-specific sections that follow.  Vulnerability is 

measured in general, qualitative terms and is a summary of the potential impact based on past 

occurrences, spatial extent, and damage and casualty potential.  It is categorized into the following 

classifications:  

 Low—Minimal potential impact.  The occurrence and potential cost of damage to life and property 

is minimal. 

 Medium—Moderate potential impact.  This ranking carries a moderate threat level to the general 

population and/or built environment.  Here the potential damage is more isolated and less costly 

than a more widespread disaster.  

 High—Widespread potential impact.  This ranking carries a high threat to the general population 

and/or built environment.  The potential for damage is widespread.  Hazards in this category may 

have occurred in the past.  

Drought 

Vulnerability to Drought 

Geographic Extent    Significant 

Potential of Future Occurrence  High 

Potential Magnitude   Low 

Overall Vulnerability   High 

Drought is different than many of the other natural hazards in that it is not a distinct event and usually 

has a slow onset.  Drought can severely impact a region both physically and economically.  Drought affects 

different sectors in different ways and with varying intensities.  Adequate water is the most critical issue 

for agricultural, manufacturing, tourism, recreation, and commercial and domestic use.  As the population 

in the area continues to grow, so too will the demand for water. 

Based on Annex B in the State Drought Mitigation and Response Plan the majority of Denver Water’s 

supplies come from the South Platte, Blue, Williams Fork, and Fraser River watersheds, but supplies are 

also provided from the South Boulder Creek, Ralston Creek and Bear Creek, watersheds.  

During the 2002 drought, Denver Water experienced a variety of drought-related impacts including the 

reduction in storage reserves, disruption of water supplies, loss of revenue from reduction in water sales, 

increased costs to respond to the drought and degraded water quality. An indirect impact was the Hayman 

wildfire that caused significant erosion and disrupted South Platte River supplies. Denver Water primarily 

responded to the drought through mandatory water restrictions and an effective drought public 
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education campaign encouraging wise water use and conservation. Impacts from the 2002 drought we’re 

felt into 2005.  

The most significant qualitative impacts associated with drought in Denver Water are those related to 

water intensive activities such as wildfire protection and municipal usage.  Mandatory conservation 

measures are typically implemented by the municipalities during extended droughts.  A reduction of 

electric power generation and water quality deterioration are also potential problems.  Drought 

conditions can also cause soil to compact and not absorb water well, potentially making an area more 

susceptible to flooding. 

Development Trends 

Drought vulnerability will increase with future development as there will be increased demands for limited 

water resources.  Denver Water can mitigate drought impact by supporting water conservation measures 

such as water use audits, wastewater reuse, and water efficient transmission.   

Earthquake 

Vulnerability to Earthquake 

Geographic Extent    Significant 

Potential of Future Occurrence  Low 

Potential Magnitude   Low 

Overall Vulnerability   High 

Ground shaking is the primary earthquake hazard, but cascading impacts can include landslides, rockfall, 

dam failure and ground failure.  Many factors affect the survivability of structures and systems from 

earthquake-caused ground motions.  These factors include proximity to the fault, direction of rupture, 

epicenter location and depth, magnitude, local geologic and soils conditions, types and quality of 

construction, building configurations and heights, and comparable factors that relate to utility, 

transportation, and other network systems.  Ground motions become structurally damaging when 

average peak accelerations reach 10 to 15% of gravity, average peak velocities reach 8 to 12 centimeters 

per second, and when the Modified Mercalli Intensity Scale is about VII (18-34% peak ground 

acceleration), which is considered to be very strong (general alarm; walls crack; plaster falls). 

Potential earthquake impacts specific to Denver Water were not available but the primary concern is 

damage to water infrastructure and dams. The HAZUS-MH 2.1 analysis provided in Section 4.3.4 in the 

base plan is citywide and does not differentiate water infrastructure impacts specific to Denver Water.   

Development Trends 

Damage to dams caused by earthquakes would be of particular concern to the Denver Water.  Utilizing 

high development standards for dams and developing and exercising EAPs can help mitigate the impact 

of damages caused by earthquakes.   
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Flood: Dam Failure 

Vulnerability to Dam Failure 

Geographic Extent   Limited 

Potential of Future Occurrence  Low 

Potential Magnitude   High 

Overall Vulnerability   High 

A catastrophic dam failure would challenge local response capabilities and require timely evacuations to 

save lives in Denver Water’s service area. Impacts to life safety would depend on the warning time 

available and the resources to notify and evacuate the public. Major loss of life could result as well as 

potentially catastrophic effects to roads, bridges, and homes. Associated water quality and health 

concerns could also be an issue.  Due to Homeland Security concerns, specific impacts are not included 

here.  The economic impacts of a failure of a Denver Water-owned dam to the district would be 

considerable, in addition to water supply consequences that could impact multiple jurisdictions. 

Development Trends 

Flooding due to a dam failure event is likely to exceed the special flood hazard areas regulated through 

local floodplain ordinances.  Low hazard dams could become significant or high hazard dams if 

development occurs below them.  Regular monitoring of dams, exercising and updating of EAPs, and rapid 

response to problems when detected at dams are ways to mitigate the potential impacts of these rare, 

but potentially catastrophic, events 

Flood: 100/500-Year 

Vulnerability to 100/500-Year Flooding 

Geographic Extent -   Limited 

Potential of Future Occurrence  Low 

Potential Magnitude   High 

Overall Vulnerability   High 

The Planning Area, including Denver Water’s service area within the City, is prone to very intense rainfall.  

Floods have resulted from storms covering large areas with heavy general rainfall as well as from storms 

covering small area with extremely intense rainfall.   

Development Trends 

The risk of flooding to future development can be minimized through flood ordinances and zoning.  The 

individual municipalities ultimately have authority over these ordinances.  Denver Water can utilize GIS 

mapping and floodplain mapping to ensure that future facilities are located outside of flood hazard areas.   
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Wildfire 

Vulnerability to Wildfire 

Geographic Extent   Extensive 

Potential of Future Occurrence  High  

Potential Magnitude   Low 

Overall Vulnerability   Low 

Watersheds and the numerous associated reservoirs in Denver Water’s service area could be significantly 

impacted by high severity wildfire.  For example, the damage to Strontia Springs Reservoir caused by 

siltation from the 1996 Buffalo Creek Fire took fifteen years to complete and cost Denver Water over $30 

million. 

Watersheds can be considered as assets in their own right.  Consultation with those water supply agencies 

with facilities, reservoirs, and properties should be included in mitigation discussions, and are in fact 

required to take part since the passage of Colorado House Bill 09-1162.  Further consultation with 

members of a Burned Area Emergency Response Team may provide further guidance in mitigating and 

preparing for the effects of wildfire in a watershed.   

Large wildfires have occurred in Denver Water’s service area.  From May 21-29, 2002, the Schoonover Fire 

burned 23 acres of Denver Water property near Cheesman Reservoir.  In June of that same year, the 

Hayman Fire burned 4,245 acres of Denver Water property.  More recently, the Foothills Fire burned four 

acres of Denver Water property near the Foothills Water Treatment Plant on July 4, 2014.   

Development Trends 

Continued growth of the Denver Metropolitan Area’s population will generally mean an expanded WUI 

and potential exposure of buildings, water infrastructure, and people.  Additional water infrastructure in 

the WUI should be built with fire resistance in mind. 

1.1.4 Growth and Development Trends 

Denver Water does not have authority to manage growth or development within its district.  

1.1.5 Capability Assessment  

Capabilities are the programs and policies currently in use to reduce hazard impacts or that could be used 

to implement hazard mitigation activities. The capabilities assessment is divided into five sections: 

regulatory mitigation capabilities, administrative and technical mitigation capabilities, fiscal mitigation 

capabilities, mitigation outreach and partnerships, and other mitigation efforts. 

Regulatory Mitigation Capabilities 

Regulatory mitigation capabilities include the planning and land management tools typically used by local 

jurisdictions to implement hazard mitigation activities. Table 1.3  lists planning and land management 
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tools typically used by local jurisdictions to implement hazard mitigation activities and indicates those that 

are in place in Denver Water. Many of the regulatory capabilities used by local jurisdictions are not 

applicable to Denver Water.   
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Table 1.3: Denver Water - Regulatory Mitigation Capabilities 

Regulatory Tool  
(ordinances, codes, plans) 

Yes/No Comments 

General or Comprehensive plan N/A  

Zoning ordinance N/A  

Subdivision ordinance N/A  

Growth management ordinance N/A  

Floodplain ordinance N/A  

Other special purpose ordinance 
(stormwater, steep slope, wildfire) 

N/A  

Building code N/A  

Fire department ISO rating N/A  

Erosion or sediment control program N/A  

Stormwater management program N/A  

Site plan review requirements N/A  

Capital improvements plan Yes  

Economic development plan N/A  

Local emergency operations plan Yes 

Denver Water Emergency Management began 
developing an EOP in August 2012.  Emergency manager 

brought on board to implement a comprehensive 
emergency management program that will interface 

with local jurisdictions. 

Other special plans Yes 
Drought Response Plan 

FERC requires Emergency Action Plans (EAPs) on all 
dams.  Also have treatment and distribution plans. 

Flood insurance study or other 
engineering study for streams 

N/A  

Elevation certificates (for floodplain 
development) 

N/A  

Other   
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Administrative/Technical Mitigation Capabilities 

Table 1.4 identifies the personnel responsible for activities related to mitigation and loss prevention in 

Denver Water. 

Table 1.4: Denver Water - Administrative and Technical Mitigation Capabilities 

Personnel Resources Yes/No Department/Position Comments 

Planner/engineer with knowledge of 
land development/land management 
practices 

N/A 
Planning  

Engineer/professional trained in 
construction practices related to 
buildings and/or infrastructure 

Yes 
Engineering  

Planner/engineer/scientist with an 
understanding of natural hazards 

Yes 
 Drought planners 

Personnel skilled in GIS Yes IT/GIS  

Full time building official N/A   

Floodplain manager N/A   

Emergency manager Yes Operations & Maintenance 
– Manager of Emergency 

Response 
 

Grant writer    

Other personnel    

GIS Data Resources 
(Hazard areas, critical facilities, land use, 
building footprints, etc.) 

Yes 
IT/GIS  

Warning Systems/Services 
(Reverse 9-11, cable override, outdoor 
warning signals) 

Yes 
IT Everbridge 

Other    

 

Fiscal Mitigation Capabilities 

Fiscal mitigation capabilities are financial tools or resources that Denver Water could or already does use 

to help fund mitigation activities.  Denver Water has received funding for watershed improvements from 

the Colorado State Forest Service.   

Mitigation Outreach and Partnerships 

Denver Water has public education programs related to water conservation, drought response, water 

quality, and a very active youth education program focusing on a variety of water-related topics.  

Additionally, Denver Water has a public affairs division that provides media relations, social media, 

marketing, publications, internal communication, stakeholder relations, government relations, 

community outreach, and website communications for both our combined service area of 1.4 million 

people and for the communities where Denver Water’s watersheds and facilities are located.   



 

 

CITY AND COUNTY OF DENVER HAZARD MITIGATION PLAN – ANNEX A DENVER WATER  Page 12 

Per the 2013 State Drought Plan Denver Water has also partnered with the Colorado State Forest Service, 

US Forest Service, local counties, and other municipal and industrial providers to develop watershed 

management plans, which will develop specific forest management practices for reducing wildfire risks 

with the intention of reducing water supply impact during future wildfires. Denver Water’s Board of 

Directors has also adopted a policy to review and consider any proposed “cooperative action” that regions 

outside its service area may bring during periods of drought. Denver Water staff has subsequently 

discussed future possibilities for cooperative actions with suburban water suppliers in the south, 

northwest and northeast regions, Summit County, Grand County, Eagle County, and the City of Aurora. 

Denver Water has partnered with USFS to improve forest and watershed conditions in parts of Colorado 

by implementing hazardous fuels treatments and removing hazardous biomass.  Forests play a role in 

protecting areas important to surface drinking water.  USFS maps these areas using GIS before working 

with Denver Water on fuels treatment projects.  This effort is part of the Forests to Faucets program.  The 

projected outcome of this project is 943 acres of hazardous fuels treatments with 54,795 tons of biomass 

removed or dispersed in the Colorado River headwaters.   

Past Mitigation Efforts 

Drought vulnerability is tempered by the fact that Denver Water owns one of the most senior urban water 

rights portfolios along the Front Range. Denver Water has also taken additional drought mitigation actions 

since 2002 to further improve water supply reliability. As of 2013, Denver Water is in the permitting 

process for enlarging the Gross Reservoir to help resolve three major water supply challenges: a future 

water shortfall, the risk of running out of water in a future drought, and an imbalance in the collection 

system. 

1.1.6 Mitigation Goals and Objectives 

Denver Water has adopted the hazard mitigation goals and objectives developed by the HMPC and 

described in the Mitigation Strategy section.  

1.1.7 Mitigation Actions 

Denver Water identified and prioritized the following mitigation actions based on the risk assessment. 

Background information on how each action will be implemented and administered, such as ideas for 

implementation, responsible agency, potential funding, estimated cost, and timeline also are included.      
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Denver Water Action #1 

Action Title: Flood inundation maps 

Hazard: Flood 

Priority: High 

Project Description, Issue 
& Background:  

New maps of Cheesman, Strontia, Platte Canyon and Robert’s Tunnel reservoirs need to 

be updated to include the FEMA and FERC requirements of high waters, 100/500 storm 

waters, etc. and this will include a hydrology study and the critical infrastructure. 

Ideas for 
Implementation: 

 

Other Alternatives: No action 

Responsible Agency: Denver Water 

Partners:  

Potential Funding: Internal 

Cost Estimate: $80,000 

Benefits: 
(Losses Avoided) 

Pre-planning efforts for catastrophic dam failure.  Warning, evacuation planning, etc. 

Timeline: 2016-2021 

Status: New in 2015 
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Denver Water Action #2 

Action Title: Drought and water conservation public education and outreach 

Hazard: Dam failure and drought 

Priority: Medium 

Project Description, Issue 
& Background:  

Continue with public education and outreach efforts on dam safety, water conservation, 

drought, etc.  Producing presentations, brochures, etc. 

Ideas for 
Implementation: 

 

Other Alternatives: No action 

Responsible Agency: Denver Water 

Partners: Denver OEM 

Potential Funding: Internal 

Cost Estimate: Low 

Benefits: 
(Losses Avoided) 

Pre-planning and response coordination 

Timeline: To be completed between 2016-2020 

Status: New in 2015 
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Denver Water Action #3 

Action Title: Sediment removal from Strontia Springs Dam 

Priority: Low to Medium 

Project Description, Issue 
& Background:  

Flush sediment from the reservoir. Sediment run-off due to several major forest fires 

followed by regular storm events has caused a build-up of sediment within the reservoir. 

Continued sediment inflow without a plan to remove it efficiently can become a long-

term Dam Safety and Operational issue if the sediment plume reaches the dam. 

Ideas for 
Implementation: 

Install new slide gates on the upstream and downstream sides of the river bypass tunnel 

which was left in place after the construction of the dam. Once the gates are in place, 

the concrete plug within the tunnel can be removed and the reservoir will be flushed to 

remove accumulated sediment. The flushing can then occur on regular intervals to 

control the level of sediment accumulation. 

Other Alternatives: No action 

Responsible Agency: Denver Water 

Partners: City of Aurora 

Potential Funding: Internal 

Cost Estimate: $8,000,000 

Benefits: 
(Losses Avoided) 

Pre-planning and response coordination 

Timeline: Estimated completion between 2016-2021, pending modeling to confirm idea above and 

any necessary permitting. 

Status: New in 2015 
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Denver Water Action #4 

Action Title: Continue with the watershed protection plan with USFS 

Hazard: Wildfire 

Priority: High 

Project Description, Issue 
& Background:  

Continue with the watershed protection plan with United State Forest Service (USFS).  

This project entails forest hazardous fuels reduction in the Pike National Forest and is 

based on contract acreage with the USFS.  The Pike National Forest includes Jefferson, 

Douglas, Teller and Park counties.  There will be over 25,000 acres treated in this project.  

Ideas for 
Implementation: 

 

Other Alternatives: No action 

Responsible Agency: Denver Water 

Partners: Including both what the USFS is paying for and what DW is contributing 

Potential Funding: Internal 

Cost Estimate:  

Benefits: 
(Losses Avoided) 

Reduce potential frequency and magnitude of wildfires in project area 

Timeline: Completed through 2017 or earlier. 

Status: New in 2015 
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Appendix A Hazard-Specific Capabilities  
 
This appendix was originally developed in 2011 to supplement information in the 2010 Denver Regional 
Natural Hazard Mitigation Plan (DRCOG NHMP) regarding capabilities related to specific natural and 
human caused hazards. 
 
CBRNE 
Chemical, biological, radiological, nuclear, and explosive incidents (collectively referred to as CBRNE) are 
a diverse group of potential man-made hazards with a wide array of consequences.  They are alike, 
however, in the scale of their potential impacts.  Each of these types of incidents, especially when 
weaponized, can have devastating effects in densely populated urban areas. 
 
Mitigation Strategies: 

1. Strengthening of Intelligence Agencies within the State:  There are several state and federal 
agencies in Denver that were specifically created or enhanced after 9/11 to help thwart terrorist 
threat. 

a. Denver’s Joint Terrorism Task Force (JTTF) – officially created in 1997 to leverage the 
resources and skills of the FBI and many partner agencies – was strengthened in the days 
following the attacks. A Denver Field Intelligence Group was also established in 2003 to 
proactively gather information on key security and criminal threats. 

b. The Colorado Information Analysis Center (CIAC) is a multi-agency intelligence fusion 
center designed to link all stakeholders in Colorado.  It emphasizes detection, prevention, 
and information-driven response to protect the citizens and critical infrastructure of 
Colorado.  The CIAC launched a Terrorism Liaison Officer (TLO) Program for law 
enforcement and first responders in 2007.  This program creates a statewide network of 
personnel dedicated to fighting criminal and terrorist threats, linking local fire and law 
enforcement resources to federal and state assets.  A TLO has the responsibility to 
coordinate terrorist and other criminal intelligence information from their local agency to 
the CIAC.  This program allows agencies throughout the state to combine resources and 
share information, thereby providing a clear picture for intelligence and threat analysis.  
There are over 500 TLOs in Colorado with close to 100 of those within City government.  
The Denver Mayor’s Office of Emergency Management and Homeland Security (OEMHS) 
works closely with the CIAC through the TLO program. 

 
2. Assessment of Critical Infrastructure:  Terrorists have historically picked critical infrastructure as 

their targets.  Several programs in Denver help us to identify these potential targets and to 
decrease their risk and vulnerability.  In 2010, the OEMHS developed a Critical Infrastructure 
Program and established a multi-discipline team of individuals from across Denver agencies to 
analyze critical infrastructure in Denver.  This team conducts site vulnerability assessments to help 
better protect these facilities. Participating agencies include the Denver Police Department, 
Denver Fire Department, Denver Public Works, Denver Department of Environmental Health, and 
Paramedic Division of the Denver Health and Hospital Authority. 

a. The Buffer Zone Protection Program (BZPP) provides funding to increase the 
preparedness capabilities of jurisdictions responsible for the safety and security of 
communities surrounding high-priority pre-designated Tier 1 and Tier 2 Critical 
Infrastructure and Key Resource (CIKR) assets, including chemical facilities, financial 
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institutions, nuclear and electric power plants, dams, stadiums, and other high-risk/high-
consequence facilities, through allowable planning and equipment acquisition.  In 2010, 
OEMHS was awarded funding to better protect identified critical infrastructure sites in 
Denver. The BZPP is an important collaborative and cooperative project which builds 
upon the established relationships between the City & County of Denver First Responders, 
the OEMHS and private/public sector critical infrastructure site owners. The compilation 
of work performed to submit for BZPP funding enhances the capabilities to prevent and 
protect sites that are vital to the citizens of Denver.  

b. The Regional Resiliency Assessment Program (RRAP) is a federally funded program that is 
helping Denver assess its vulnerability with regards to its critical infrastructure in the 
downtown area.  This program is sponsored by the Office of Infrastructure Protection in 
the National Protection and Programs Directorate, Department of Homeland Security, 
and was specifically designed to reduce the Nation’s vulnerability to both natural and 
manmade threats.  In Denver, the program is focused on evaluating a 1.5-mile radius 
downtown, selected because of its high consequence commercial facilities cluster.  An 
attack on any one of the facilities in this area would likely affect all in the cluster exceeding 
$25 billion.  By conducting site assistance visits and vulnerability assessments of the 
buildings in this area, RRAP is helping Denver get a baseline understanding of its risk which 
will help produce stronger mitigation strategies. 

 
3. Increasing Citizen Preparedness:  OEMHS oversees a variety of emergency preparedness 

functions throughout the city, including:  Denver’s Community Emergency Response Training 
(CERT); Disaster Camp; READY Colorado and the Local Emergency Planning Committee (LEPC).  In 
addition to the training programs offered by the city, there is also a private terrorist museum in 
Denver dedicated to making citizens more aware of the threat.  All of these programs lead to 
better prepared citizens who are able to respond to all hazards.  Through education and training, 
Denver citizens will be better prepared to recognize the signs of terrorism and to help during an 
attack if needed. 

a. The Counterterrorism Education Learning Lab (The CELL) is a nonprofit, nonpartisan 
institution that aims to educate, empower and engage individuals and organizations to 
help combat terrorism. Its exhibit is a dynamic, interactive experience with content 
developed by world-renowned experts that provides visitors with an in-depth 
understanding of the history of terrorism, the methods terrorists employ and the extent 
to which terrorism impacts societies around the world.  Through this exhibit, along with 
an acclaimed programming series and educational initiatives, The CELL seeks to provide 
the knowledge and tools needed to proactively effect change in order to help shape a 
better, safer world.  This museum is located in downtown Denver and hosts several 
programs each year to educate people on terrorism.  In addition, the CELL has a program 
called the Community Awareness Program (CAP).  Developed by the CELL and the CIAC, 
the CAP is an interactive curriculum, taught by Colorado public safety professionals, that 
provides citizens with the basic tools needed to recognize and help prevent terrorist and 
criminal activity in their hometowns.  Anyone can sign up for the free CAP course.  The 
courses are 2.5 hours long and are held at various times and locations throughout the 
State. 

b. Community Emergency Certification Training (CERT):  OEMHS offers free Denver CERT 
(FEMA Course G317), “Are You Ready” (FEMA G22) and other short outreach and 
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education programs to citizens and organizations about disaster preparedness for all 
hazards that may impact our area and trains them in basic disaster response skills. Using 
the training learned, participants can assist others following an emergency event when 
professional responders are not immediately available to help. Trained participants also 
are encouraged to support emergency response agencies by taking a more active role in 
emergency preparedness projects in our community. The training is offered to the public, 
businesses, faith-based organizations, cultural organizations, volunteer/nonprofit 
organizations, special interest groups and neighborhoods.  From May 2007 to December 
31, 2010, Denver has registered over 1600 individuals from the Denver metro area in our 
training programs. 

c. READYColorado is a public awareness campaign managed by the Colorado Division of 
Homeland Security and the Denver Urban Area Security Initiative. It is supported by public 
and private partners concerned with homeland security and all-hazards preparedness. Its 
goal is to raise awareness about the importance of disaster preparedness among 
Colorado citizens. To achieve this, READYColorado is reaching out to individuals, families, 
neighborhoods and businesses to provide them with the tools and information they need 
to respond to and recover from any disaster. READYColorado participated in 14 “9Health 
Fairs” and reached approximately 6400 people.  READY Colorado also held the first 
Disaster Ready Training for both middle and high school students in the summer of 2010. 
Originally a pilot project, the program will be expanding in 2011. Twenty-nine high school 
students attended 32 hours of training, which included: First aid, CPR, how to build a 
preparedness kit, and basic triage. The final day included an exercise of students 
responding to a tornado. As a result of the program, several teens started a teen 
preparedness group at their school and have contacted regional Emergency Management 
personnel about volunteering. This effort has received national recognition and will be 
featured in a FEMA Publication on Best Practices in Community Preparedness to be 
published in 2011. 

d. The Local Emergency Planning Committee (LEPC) is a partnership between local 
government and community stakeholders to enhance preparedness within the 
community.  The group is comprised of volunteers from the private sector, first 
responders, elected officials, and citizens.  LEPC’s around the country meet to receive 
information regarding potential hazards and then use that information to develop 
comprehensive emergency plans for their communities and to respond to public inquiries 
about local hazards.  The Denver LEPC invited the CIAC to brief the terrorist threat in 
Denver this past year. 

 
 
Communicable Disease Outbreak 
Even though Denver has a strong healthcare system, a disease outbreak can strain and overwhelm our 

community resources. 

 

Mitigation Capabilities:  Below are the programs in place to mitigate against a disease outbreak. 

 

1. Public Health Inspections:  Denver Public Health Inspections (PHI) Agency of the Department of 
Environmental Health, conducts inspections, investigations, and provides technical assistance, 
education, and enforcement actions in regulated facilities.  These include food service operations 
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(restaurants, grocery stores, cafeterias, and food carts), child care facilities and residential health 
and housing complaints.  Denver Code of Ordinances, Title II of the Revised Municipal Code, 
Chapter 23 outlines the procedures for Food and Food Handlers.  The ordinance describes 
enforcement and compliance procedures and what to do when a food borne disease outbreak is 
suspected. 

2. Communicable Disease Surveillance:  Denver Health and Hospital Authority (DHHA) provides 
communicable disease surveillance through their Denver Public Health department.  Denver 
Public Health coordinates closely with other local public health offices, and with the Colorado 
Department of Public Health and the Environment. The Epidemiology and Surveillance Program 
prevents the spread of infectious diseases such as E. coli, hepatitis A, giardia, pertussis, and 
salmonellosis. When a disease outbreak is suspected or reported, the Epidemiology & Surveillance 
and Environmental teams investigate to determine the source of illness, to help control the spread 
of the disease, and to understand factors that led to the outbreak so that future outbreaks may 
be prevented. 

3. Infectious Disease Management: At various clinics around the City, including those listed below, 
social workers provide counseling and benefits assistance, and coordinate care between Denver 
Health and other agencies.  Education is also provided on disease prevention. 

a. The Denver STD/HIV Prevention Training Center (PTC) provides state-of-the-art training 
in the clinical diagnosis and management of sexually transmitted infections, and in 
evidence-based behavioral interventions. 

b. The Denver Metro Tuberculosis Control Program prevents the spread of tuberculosis. 
c. The Infectious Disease Clinic provides primary medical care to people with HIV infection 

and consultation for people with other serious infections. 
4. Vaccination Programs:  Denver Public Health (DPH) has the ability to quickly distribute 

vaccinations to thousands of people if necessary.  As seen in 2009, DPH dispensed over 16K doses 
of the H1N1 vaccine in the fall.  Plans are in place for dispersing vaccines and have been tested as 
recently as this summer with a Biological Dispersal System (BDS) exercise with the U.S. Postal 
Service. 

 
Dam Failure 
Based on a report in February 2011, a review of dam safety records showed that many of Colorado’s dams 
needed repairs.  This report also said that a breach at any of the high hazard dams (Class I) would likely 
kill people living or working nearby.  There are seven Class 1 dams in Denver and another nearby that 
could lead to loss of life and/or property if they fail. 
 

Mitigation Capabilities:  Below are the strategies used to mitigate against dam failure.  
 
1. Risk Management: The Denver Mayor’s Office of Emergency Management and Homeland 

Security meets with officials from all high risk dams in the City and surrounding area to understand 
the threat.  The office is reviewing the dams’ Emergency Action Plans (EAPs) to ensure that 
Emergency Management is part of their early warning notification procedures in case of an 
emergency. 
 

2. Colorado Dam Safety Program: The Colorado Division of Water Resources runs this program 
through its Dam Safety Branch. The branch consists of two units; one is the Design Review and 
Construction Inspection Unit, and the other is the Dam Safety Engineering Unit. The program is 
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managed by a Chief Engineer, who develops program goals and objectives and is responsible for 
deciding the kind and extent of engineering programs needed to accomplish the objectives, and 
to assure they are being met. The branch carries out two principal duties of the State Engineer: 
to determine the safe storage level of the reservoir dams in the state and to approve the plans 
and specifications for the construction and repair of Jurisdictional dams. 

 
 
Drought 
Due to natural variations in climate and precipitation, single season droughts occur over some portion of 
the state nearly every year.  Drought is one of the few hazards with the potential to directly or indirectly 
impact the entire population of the state. 
 

Mitigation Capabilities: Below are the programs in place to mitigate against drought. 
  

1. Drought Response Plan:  Denver Water drafted the Drought Response Plan in 2002.  This plan 
calls for various actions to be taken on July 1st every year depending on how full the Denver Water 
reservoirs are. When there is less water in the reservoirs, Denver Water helps enforce water 
restrictions.  Mandatory restrictions include restrictions on irrigation, on outdoor water features, 
washing of vehicles, as well as restrictions for restaurants and lodging. 
 
The stages of drought, each signaled by a specific storage level trigger, are designated: 

a. Stage 1 – Reservoirs are less than 80% full – Voluntary Restrictions 
b. Stage 2 – Reservoirs are less than 65% full – Mandatory Restrictions 
c. Stage 3 – Reservoirs are less than 40% full – Mandatory Restrictions 

 
 
Earthquakes  
Colorado is comprised of areas with low to moderate potential for damaging earthquakes.  While there 
no known active fault lines in Denver, there have been several earthquakes that have impacted the area. 
 

Mitigation Capabilities: Below are the programs in place to mitigate against earthquakes. 
 

1. Local Building Code Amendments: Amendments to earthquake loads are included in the latest 
adopted building code (2016 Denver Building Code Amendments – adopted March 7, 2016, 
effective September 12, 2016).  These include: 

a. Section 1613.3.2 – Site class definitions is replaced in its entirety with the following: Based 
on the site soil properties, the site shall be classified as Site Class A, B, C, D, E, or F in 
accordance with Chapter 20 of ASCE 7. Any assignment of Site Class NOT based on average 
shear wave velocity, measured for the top 100 feet of the soil profile, shall comply with 
the following limitations:  

i. No site shall be assigned as Site Class A, B, or C when bedrock has an overburden 
depth greater than 15 feet, as measured from the top of bedrock to the finished 
grade. 

ii. No site shall be assigned as Site Class A or B when bedrock has an overburden 
depth less than or equal to 15 feet, as measured from the top of bedrock to the 
finished grade. 
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iii. Where the soil properties are not known in sufficient detail to determine the site 
class, Site Class D shall be used unless the building official or geotechnical data 
determines that Site Class E or F soils are present at the site. 

b. Section 1613. 3.5.3 – Seismic design category, minimum is added: All buildings and 
structures in the City and County of Denver shall satisfy the requirements of Seismic 
Design Category B, as a minimum. 

 
 
Extreme Heat 
Even though the number of heat related deaths are declining in major cities, extreme heat events are still 
dangerous, particularly to our vulnerable populations. 
 

Mitigation Capabilities:  The following programs are in place to help with extreme heat: 
 
1. Xcel Energy Preparedness:   

XCEL Energy has several measures in place for extreme heat events.   
a. Crews halt all maintenance work on the system during heat waves. 
b. System design was built to withstand heavy use (defined as five days in a row of everyone 

in town blasting their air conditioning). 
c. Distribute recommended actions for the public to take if outages occur during extreme 

heat events. 
 

2. Denver Energy Assurance Plan:   
a. The plan helps to identify critical infrastructure within the City and prioritizes these 

facilities for restoration. 
b. Denver EnergyCAP program:  The city has compiled a database containing energy 

information such as electrical demand and consumption, natural gas usage, chilled water 
and steam consumption for the majority of city assets.  This information is used to help 
during energy shortages experienced during extreme heat.  Building profiles of the City’s 
key assets will allow the City to determine how much power is needed and to where. In 
addition, it will allow each asset to operate at the minimum level to meet the needs of 
the emergency. Understanding how each of our key assets use energy allows the city to 
work directly with XCEL to help reduce the load on the power grid. 

 
Flooding 
Due to its general terrain and geographical location, Denver is particularly subject to damage from storm 
waters, which occasionally overflow from existing watercourses and drainage facilities.  When the use of 
these natural hazard areas (called floodplains) is not regulated, there is the potential for danger to life 
and property.  
 

Mitigation Capabilities:  Below are the programs in place to mitigate against flooding. 
 

1. Manage the Floodplain: The regulation of floodplains is necessary to preserve and promote the 
general health, welfare, and economic wellbeing of the region.  Denver wants the floodplain to 
remain in a natural state or to be used as open space recreational areas to the maximum extent 
practicable to help minimize losses. In essence, the Ordinance states that: 
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a. Construction within the floodway is prohibited. 
b. Residential construction within the floodplain must elevate the lowest floor (including 

basement) to or above the flood protection elevation. 
c. Commercial or industrial development must elevate the lowest floor (including 

basement) or flood-proof to or above the flood protection elevation. 
d. Flood protection elevation is 1.5 feet above the base flood elevation. 
e. Elevation certificates are required for all structures built within floodplain boundaries as 

defined by Federal Emergency Management Agency (FEMA) Flood Insurance Rate Maps. 
f. Flood proofing must be approved by the Building Inspection Division. Denver encourages 

flood proofing of existing structures that are not in compliance with Denver’s Floodplain 
Ordinance. 
 

2. Local Building Code Amendments: An amendment to flood loads is included in the latest adopted 
building code (2016 Denver Building Code Amendments – adopted March 7, 2016, effective 
September 12, 2016).  The amendment is as follows: 

a. Section 1612.3 – Establishment of flood hazard areas is replaced with the following 
(subordinate sections to remain): To establish flood hazard areas, the City and County of 
Denver adopts “regulatory floodplains” which are defined in the Denver Floodplain 
Ordinance in Section 56-201 of the Denver Revised Municipal Code as “The land subject 
to inundation by the base flood as delineated by the Special Flood Hazard Area (SFHA), 
any other floodplain maps that have been adopted by the manager of public works, and 
areas that have been removed from the SFHA by a FEMA issued Letter of Map Revision 
Based on Fill (LOMR-F).” Contact the current Floodplain Manager for the City and County 
of Denver for the latest revisions to the regulatory floodplains. The adopted regulatory 
floodplains and supporting data are hereby adopted by reference as flood hazard areas 
and declared to be part of this section. 

 
3. Storm Drainage System: Denver’s Storm Drainage Master Plan is updated every 5 years in order 

to identify and alleviate present and future drainage problems of the city. Urban stormwater 
management within the City and County of Denver has increasingly become a critical 
infrastructure element as major improvement programs and asset re-development efforts are 
implemented across the City. The improvements identified therein form the basis for identifying 
needed storm drainage capital projects throughout the City in its Capital Improvement Program. 
 

4. Warning Systems: Several systems are in place that can be used to warn the public about flooding.  
These include: 

a. The Urban Drainage and Flood Control District (UDFCD):  Provides early notifications for 
flash flood potential.  Serves 33 local governments in Colorado, including Denver. 

b. Flash Flood Prediction Program (F2P2): Genesis Weather Solutions and Skyview Weather 
provide heavy precipitation forecasts and flood threat notifications.  This service focuses 
primarily on heavy rain and flash flood threats over an approximate 3,000 square mile 
area (includes the UDFCD area and the drainage areas upstream). 

c. ALERT system:  Denver collects information from its 217 stations (which includes 8 radio 
repeaters, 188 rain gauges, 96 stream gauges and 24 weather stations).  UDFCD maintains 
this system for Denver. 
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Hazardous Materials Incidents 
 

1. Denver Local Emergency Planning Committee (LEPC):  The Local Emergency Planning Committee 
(LEPC) is a partnership between local government and community stakeholders to enhance 
preparedness within the community.  The group is comprised of volunteers from the private 
sector, first responders, elected officials, and citizens.  LEPC’s around the country meet to receive 
information regarding potential hazards and then use that information to develop comprehensive 
emergency plans for their communities and to respond to public inquiries about local hazards.  
The Denver LEPC invited the CIAC to brief the terrorist threat in Denver this past year. 

2. Continue monitoring activities:  Denver Environmental Health (DEH) has numerous instructions 
and documents on how to monitor hazardous material.  All regulations regarding hazardous 
materials can be found at http://dehweb/EMS/default.aspx.   Pertinent examples: 

a. Spill Response; 301.03.26:  This document discusses how to prevent, detect, contain, 
control and manage spilled material and spells out how to protect the environment and 
mitigate potential impacts. 

b. Emergency Preparedness and Response; 301.03.06:  This document discusses the 
environmental concerns from exposure of the public to hazards attributable to chemical, 
biological, radiological, nuclear, and high yield explosives (CBRNE) incidents. 

c. Abandoned Waste; 301.03.02:  This document describes how the city will properly 
manage and dispose of abandoned chemicals/waste and to remediate spills and releases 
of suspect hazardous chemicals from abandoned containers and dumpsters. 

d. Hazardous Waste Management; 301.03.13:  Hazardous Waste Management is the 
collection, containment and disposal or recycling of discarded material that is regulated 
by the state and federal government as a “hazardous waste.”  This document described 
how that material will be handled in Denver. 

e. Hazardous Material Use & Storage; 301.03.12:  This guideline provides basic instructions 
for the safe use and storage of hazardous chemical products or other potentially 
dangerous materials at a facility. 

f. Outdoor Material Storage; 303.03:  This documents outlines the proper management of 
equipment, auto parts, drums, pails, and bags of chemical products, aggregate and other 
materials in the outdoors to reduce pollutants. 

In addition to DEH, the Denver Fire Department Hazardous Materials unit manages permits 

related to hazardous materials and compliance with specific code requirements for hazardous 

materials. All the pertinent fire codes for hazardous materials can be found in the 2011 Building 

Codes for the City and County of Denver.   Two items are required by the Fire Department: 

a. HMIS (Hazardous Materials Inventory Statement): SARA Title III requires submittal of an 
HMIS form annually.  

b. HMMP (Hazardous Materials Management Plan):  This is a facility site plan designating 
locations and amounts of hazards and locations and types of emergency equipment.   

 
 
 

http://dehweb/EMS/default.aspx
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Severe Thunderstorms (hail, lightning, wind) 
Colorado’s Front Range is located in the heart of “Hail Alley”.  Although Denver is not one of the Colorado 
counties with the highest amount of hail events reported, it did have the costliest hail storm since 1990 
in terms of insured losses.  Most damage is to cars, windows and roofs during a hailstorm.  Colorado 
ranked fourth in the nation for lightning deaths from 1995-2009, and there have been 3 people killed and 
22 injuries in Denver from lightning strikes between 1980-2010. 
 

Mitigation Capabilities: Below are the programs in place to mitigate against hailstorms. 
 

1. Local Building Codes Amendments:  Amendments to wind loads are included in the latest 
adopted building code (2016 Denver Building Code Amendments – adopted March 7, 2016, 
effective September 12, 2016).  These include: 

a. Section 1609.1.1.2 – Reduction for air density is added: In calculating velocity pressures 
using Eq. 27.3-1, 28.3-1, 39.3-1 and 30.3-1 in ASCE 7, the numerical constant, 0.00256, 
may be reduced to account for air density. Any reduction shall comply with ASCE 7, 
Section C27.3.2, but in no case shall the reduction in the numerical constant exceed 
fifteen percent. 

b. Section 1609.3 – Ultimate design wind speed is replaced with the following, subordinate 
section to remain: 1609.3 Ultimate design wind speed. The ultimate design wind speed, 
Vult, and the basic wind speed to be used in the provisions of ASCE 7, V shall be as follows:  

i. Risk Category II buildings and structures: 115 miles per hour for all areas in the 
City and County of Denver located east of a line defined as the centerline of 
Federal Boulevard. For areas located west of the centerline of Federal Boulevard, 
the wind speed shall be interpolated between the contours as defined in the 
report titled “Colorado Front Range Gust Map – ASCE 7-10 Compatible dated 
November 18, 2013, in which the 115 mph contour is located along the centerline 
of Federal Boulevard, the 125 mph contour is located along the centerline of 
Sheridan Boulevard, and the 140 mph contour is located along the centerline of 
Kipling Boulevard. 

ii. Risk Category III and IV buildings and structures: 120 miles per hour for all areas 
in the City and County of Denver located east of a line defined as the centerline 
of Federal Boulevard. For areas located west of the centerline of Federal 
Boulevard, the wind speed shall be interpolated between the contours as defined 
in the report titled “Colorado Front Range Gust Map – ASCE 7-10 Compatible” 
dated November 18, 2013, in which the 120 mph contour is located along the 
centerline of Federal Boulevard, the 135 mph contour is located along the 
centerline of Sheridan Boulevard, and the 150 mph contour is located along the 
centerline of Kipling Boulevard. 

iii. Risk Category I buildings and structures: 105 miles per hour for all areas in the 
City and County of Denver located east of a line defined as the centerline of 
Federal Boulevard. For areas located west of the centerline of Federal Boulevard, 
the wind speed shall be interpolated between the contours as defined in the 
report titled “Colorado Front Range Gust Map – ASCE 7-10 Compatible” dated 
November 18, 2013, in which the 105 mph contour is located along the centerline 
of Federal Boulevard, the 120 mph contour is located along the centerline of 
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Sheridan Boulevard, and the 130 mph contour is located along the centerline of 
Kipling Boulevard. 

iv. The centerlines of Federal Boulevard, Sheridan Boulevard, and Kipling Boulevard, 
are assumed to be projected to the north and south boundaries of the City and 
County of Denver. 

 
2. Outdoor Storm Shelters: The Better Bond Program funded construction of new restrooms at eight 

Denver parks. The standard new restroom design included a concrete block structure of 
approximately 15 x 30 feet and a roofline with deep eaves where vents are discretely 
housed.  These eaves offer park users shelter from sudden rain or hail storms.  In addition, Denver 
golf courses have outdoor shelters that are grounded for lightning. 
 

3. Public Awareness Campaign:  Use the media, Joint Information System, website, etc. to educate 
people on the dangers of lightning and being outside during a thunderstorm.  The safest thing to 
do if you are outside and lightning or thunder begins to occur is to immediately get inside a 
substantial building or a hard topped vehicle.  The best defense to protect yourself against a 
lightning strike is to plan ahead and avoid being caught where you might be vulnerable. 

 
 
Severe Winter Storms  
Winter storms occur frequently in Denver and the City is at risk from severe winter weather effects 
including cold temperatures, ice, and heavy snow.  Winter storms can result in flooding, closed highways 
and roads, and downed power lines.  These storms can have great impact on all of Denver’s citizens, 
including vulnerable populations.     

 
Mitigation Capabilities:  The following programs and codes are in place to help mitigate against the 
problems associated with severe winter storms:  
 
1. Local Building Code Amendments:  

Amendments to snow loads are included in the latest adopted building code (2016 Denver 
Building Code Amendments – adopted March 7, 2016, effective September 12, 2016).  These 
include:   

a. Section 1608.1 – General is replaced in its entirety with the following: Design snow loads 
shall be determined in accordance with Chapter 7 of ASCE 7, as amended in Section 
1608.4 of this code, but the design roof load shall not be less than that determined by 
Section 1607. In addition, design loads on uncovered parking decks shall include the 
requirements of Section 1608.5 of this code. 

b. Section 1608.2 – Ground snow loads is replaced in its entirety with the following: Ground 
snow load, pg, for use with the procedures of ASCE 7 shall be 35 pounds per square foot. 

c. Section 1608.4 – Modifications to ASCE 7 is added: The values for the snow load 
importance factor, Is, in Table 1.5-2 of ASCE 7 shall be amended as follows: 

i. Risk Category III.....................................1.20 
ii. Risk Category IV.....................................1.40 

d. Section 1608.5 – Snow load on uncovered parking decks is added: Uncovered decks used 
for parking of passenger vehicles shall be designed for a non-reducible uniformly applied 
design load of 55 psf. This load includes the combined effects of snow and live loads, and 
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need not be combined with other snow loads or other live loads applied to the parking 
deck. 

 
2. Denver Snow Plan:  

Outlines the city’s response to a snow event and includes: 
a. Denver’s Snow Removal Fleet:  The city maintains a large fleet of 70 heavy plows, 7 motor 

graders, 4 loaders, and 4 additional loaders to load materials into the plows. 
b. Residential Plow Program Changes: Created following the blizzards of 2006-07 to keep 

residential streets, or side streets passable, 2017 changes include transitioning the 
program into one that may be helpful to residents on more occasions throughout the 
winter season. Denver is changing the criteria for calling out the residential plows to 
improve its response to neighborhoods and address side streets during more snow 
events.  Plows could be deployed during any point in the winter snow season instead of 
only November 15 to March 15.  Additionally, 6 inches or more of snow predicted will be 
the new criteria for activating instead of 12 inches. 

 
3. Colorado Four-Wheel Emergency Assistance Team (F.E.A.T.):  FEAT is a not-for-profit committee 

of the Colorado Association of Four Wheel Drive Clubs, Inc. which assists emergency services 
personnel during times of crisis in the Denver metro area. Over 100 people with four-wheel drive 
vehicles are put on standby during a snow event to get essential City employees to work and to 
get dialysis patients to the hospital. 

 
4. Vulnerable Populations:  

a. Denver Street Outreach Collaboration (DSOC):  Works to help the homeless on a regular 
basis but will team up with other organizations during a snow event to get the homeless 
off the streets and into shelters.  The team includes:  Colorado Coalition for the Homeless, 
Denver Human Services, City and County of Denver, Downtown Denver Partnership, St 
Francis Center, Urban Peak, and Denver Police Department. 

b. Denver Cold Weather/Emergency Shelter Procedures:  As part of the Cold Weather and 
Emergency Operations Plan, Denver Department of Human Services (DDHS) and Denver’s 
Road Home (DRH) partner with the Salvation Army, The Delores Project and Urban Peak 
to oversee cold weather/emergency shelter operations for homeless men, women, youth 
and families. 

 
5. Citizen Preparedness: 

a. Denver Winter Awareness Tips: The Denver Office of Emergency Management and 
Homeland Security website contains basic winter awareness tips for members of the 
public covering topics such as travel, preparedness, weather warnings, and driving. 

b. Denver’s Community Emergency Response Training (CERT):  This training is designed to 
educate individuals, families, and organizations about disaster preparedness for all 
hazards that may impact Denver. 

 
Tornados  
From 1950 to 2015, there were 17 reported tornados in Denver. There have been no deaths and 13 
injuries, and total damage from these tornados was $32,575,000. 
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Mitigation Capabilities:  There are several programs in place that help mitigate against the potential 
damage from tornados. 

 
1. Local Building Codes Amendments:  Amendments to wind loads are included in the latest 

adopted building code (2016 Denver Building Code Amendments – adopted March 7, 2016, 
effective September 12, 2016).  These include: 

a. Section 1609.1.1.2 – Reduction for air density is added: In calculating velocity pressures 
using Eq. 27.3-1, 28.3-1, 39.3-1 and 30.3-1 in ASCE 7, the numerical constant, 0.00256, 
may be reduced to account for air density. Any reduction shall comply with ASCE 7, 
Section C27.3.2, but in no case shall the reduction in the numerical constant exceed 
fifteen percent. 

b. Section 1609.3 – Ultimate design wind speed is replaced with the following, subordinate 
section to remain: 1609.3 Ultimate design wind speed. The ultimate design wind speed, 
Vult, and the basic wind speed to be used in the provisions of ASCE 7, V shall be as follows:  

i. Risk Category II buildings and structures: 115 miles per hour for all areas in the 
City and County of Denver located east of a line defined as the centerline of 
Federal Boulevard. For areas located west of the centerline of Federal Boulevard, 
the wind speed shall be interpolated between the contours as defined in the 
report titled “Colorado Front Range Gust Map – ASCE 7-10 Compatible dated 
November 18, 2013, in which the 115 mph contour is located along the centerline 
of Federal Boulevard, the 125 mph contour is located along the centerline of 
Sheridan Boulevard, and the 140 mph contour is located along the centerline of 
Kipling Boulevard. 

ii. Risk Category III and IV buildings and structures: 120 miles per hour for all areas 
in the City and County of Denver located east of a line defined as the centerline 
of Federal Boulevard. For areas located west of the centerline of Federal 
Boulevard, the wind speed shall be interpolated between the contours as defined 
in the report titled “Colorado Front Range Gust Map – ASCE 7-10 Compatible” 
dated November 18, 2013, in which the 120 mph contour is located along the 
centerline of Federal Boulevard, the 135 mph contour is located along the 
centerline of Sheridan Boulevard, and the 150 mph contour is located along the 
centerline of Kipling Boulevard. 

iii. Risk Category I buildings and structures: 105 miles per hour for all areas in the 
City and County of Denver located east of a line defined as the centerline of 
Federal Boulevard. For areas located west of the centerline of Federal Boulevard, 
the wind speed shall be interpolated between the contours as defined in the 
report titled “Colorado Front Range Gust Map – ASCE 7-10 Compatible” dated 
November 18, 2013, in which the 105 mph contour is located along the centerline 
of Federal Boulevard, the 120 mph contour is located along the centerline of 
Sheridan Boulevard, and the 130 mph contour is located along the centerline of 
Kipling Boulevard. 

iv. The centerlines of Federal Boulevard, Sheridan Boulevard, and Kipling Boulevard, 
are assumed to be projected to the north and south boundaries of the City and 
County of Denver. 
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2. Outdoor Warning Siren System:  The City and County of Denver’s outdoor warning siren system 
was installed between 2012 and 2014. The current system replaced the old civil defense sirens 
that had been in place for more than 40 years.  There are 86 sirens citywide: 75 in the city and 11 
at Denver International Airport (DIA).  The sirens are primarily used for tornado warnings, but can 
be used for any emergency where the public needs to quickly seek shelter. 
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Table 1: Completed Mitigation Actions 

ID* Project Name Summary/Need Location 
Completion 

Timeframe 
Benefits/Outcomes 

1 Lakewood Gulch / Dry 
Gulch / Tennyson Street 
Bridge 

Lakewood Gulch / Dry Gulch / Tennyson 
Street Bridge project to replace a culvert with 
a bridge and improve an existing channel.  
The purpose of the project is to remove 
structures from the 100-year flood plain, 
improve the recreational opportunities and 
improve the riparian habitat of the area. 

Between 6th Avenue 
and Colfax, Sheridan to 
Federal 

2005-2010 The benefits of the project included removing 
residential structures from the 100-year 
floodplain, improving public safety, improving 
recreational opportunities along gulch, and 
improving habitat. 

2 South Platte River 
Channel Improvements 
Phase III 

Construction of Phase III (final phase) of the 
flood control channel improvements and 
FRICO ditch reconstruction including 
replacement of the UPRR Bridge and related 
appurtenant channel items. 

52nd and Franklin, 
River North, Globeville   

2005-2010 The benefits of this project are containing the 100-
year flood plain to the South Platte River channel 
and remove properties and City infrastructure 
from the flood plain. 

3 30th & Magnolia Street 
Storm Sewer Phase I 

Phase I: Construct approximately 3,400 feet 
of a major storm sewer system  

This project will 
improve drainage 
conditions and alleviate 
localized flooding 
problems in Sand Creek 
basin (4400-02) due to 
inadequate capacity of 
the existing system. 
Dahlia Street from Sand 
Creek out fall in 
Commerce City to 50th 
Avenue in Denver. 

2005-2010  

4 University & Mexico 
Storm Sewer Phase III 

University & Mexico Storm Sewer Phase III  
 

2005-2010 
 

5 14th & Stout Storm 
Sewer Phase II 

Project construction 60' of new inlets and an 
84" rcp pipe in downtown Denver to convey 
the 5-year flood event. 

Stout Street from 14th 
to midblock between 
15th and 16th Street. 

2005-2010 Improves public safety and risk to property by 
conveying minor storm events.  Location is a high 
risk location with high population density and 
much pedestrian traffic (in front of convention 
center). 

6 Park Hill Storm Sewer 
Phase III 

This will construct the outfall for this major 
storm drainage system in NE Denver. 

 
2005-2010 
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ID* Project Name Summary/Need Location 
Completion 

Timeframe 
Benefits/Outcomes 

7 Globeville Utah Junction 
Storm Sewer Phase I 

Flood control improvements project in Basin 
Raising the northern and eastern bank of the 
existing Heron pond as well as construction 
of a new detention pond to the west is main 
components of this project. As a result, the 
Heron pond will provide a 50-year?? 

Project in Basin 0059-
01 tributary to the 
South Platte River.  

2005-2010 
 

8 Florida Interceptor Integrated Construction Project:  New storm 
sewer ranging in size from 12’x8’ box culvert 
to 108” diameter pipe.  Project developed 
from the Storm Drainage Master Plan. 

 
2005-2010 

 

9 Montclair / City Park 
Storm Drainage 
Improvements - 
Schedule B Esplanade 
Reconstruction 

The purpose of this project was to improve 
the drainage and reconstruct City Park 
Esplanade. 

City Park Esplanade 
from 17th Ave. to 
Colfax Ave. 

2005-2010 Improves public safety by reconfiguring dangerous 
road at a public high school and improves the 
drainage system. 

10 Montclair / City Park 
Storm Drainage 
Improvements - Phase I 
- 17th Ave Storm Sewer 

The purpose of this project was to install a 
new storm sewer system with 17th Avenue.  
The project included storm sewer from 24 
inch to 72inch and related new storm water 
inlets 

17th Avenue from 
Jackson St. to City Park 
Esplanade. 

2005-2010 Improves drainage along a major arterial road by 
increasing inlet and storm sewer capacity in 
conjunction with a stormwater detention facility. 

11 Franklin Street and High 
Street Outfalls 

Integrated Construction Project:  New storm 
sewer ranging in size from 18 to 36 diameter 
pipe, with associated outfall structures and 
appurtenances. 

 
2005-2010 

 

12 Montclair: Ferril Lake 
Phase I 

Involves the refurbishment of Ferril Lake in 
City Park for stormwater detention purposes.  
Lake was reconstructed to contain 120 ac-ft. 
of storm flow.  Work included removal and 
replacement of the historic fountain, removal 
and replacement of all concrete walk 
surrounding Ferril lake.  

Ferril Lake in City Park 
(17th and Colorado 
Blvd.) 

2005-2010 Improves public safety and flood risk to property 
by providing 120 ac-ft. of storage in existing Lake 
in City Park.  Improves park and recreational 
opportunities and replaces fountain landmark due 
to lake reconfiguration. 

13 Florida Storm - Bannock 
to Broadway 

Florida Storm - Bannock to Broadway 
 

2005-2010 
 

14 30th & Magnolia Storm 
Sewer Phase II 

30th & Magnolia Storm Sewer Phase II 
 

2005-2010 
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ID* Project Name Summary/Need Location 
Completion 

Timeframe 
Benefits/Outcomes 

15 Park Hill Pond, Phase 1 Integrated Construction Project:  Regional 
detention pond (over 20 ac-feet) to reduce 
the peak flow from the Parkhill drainage 
basin.  Scope includes removal of asbestos 
contamination at the pond site. 

1,000 feet East of 
Brighton Blvd and 
Columbine Street 

2005-2010 Minimize risk of property flooding in adjacent 
jurisdiction by providing detention.  Pond also 
allows the construction of additional upstream 
storm sewer systems.  Pond also provides water 
quality treatment. 

16 Globeville Heron Pond Integrated Construction Project: 100 year 
flood protection improvement project which 
involves upgrades and additions to the 
existing Heron Pond in North Denver. 

 
2005-2010 In conjunction with the UD&FCD, the project 

provides detention and water quality in minimizing 
the risk of flooding for property and the public. 

17 30th & Magnolia Storm 
Phase II / 51st & St Paul 
Sanitary/ I-70 and 
Forest Tunnel 

Phase II: Construct approximately 4,423 feet 
of a major storm sewer system along Dahlia 
Street from 50th Avenue intersection 
through 48th avenue to Forest Street, just 
south of I-70. This project will improve 
drainage conditions and alleviate localized 
flooding 

Dahlia Street from 50th 
Avenue intersection 
through 48th avenue to 
Forest Street, just 
south of I-70. Sand 
Creek basin (4400-02) 

2005-2010 
 

18 Lakewood Gulch/Wolff 
Street Bridge 

The Lakewood Gulch/Wolff Street Bridge 
project is a bridge construction project with 
gulch reconstruction.  The bridge is at Wolff 
Street and Lakewood Gulch.  The channel 
improvements are between Wolff Street and 
Tennyson St.  It also includes a 
bike/maintenance path. 

 
2011-2015 The benefits of the project included removing 

residential structures from the 100-year 
floodplain, improving public safety, improving 
recreational opportunities along gulch, and 
improving habitat. 

19 South Platte River - 
Zuni/Sun Valley 

This project involves the reconstruction of 
South Platte River to confine the 100-year 
flood flow to the channel and remove 
structures from the floodplain.  The project 
involves the removal of an existing inflatable 
dam, new drop structures, retaining walls, 
and reconfiguring the stream channel.  This 
project was constructed along with the 
FasTracks light rail project (West Corridor). 

South Platte River from 
11th Ave to Colfax Blvd. 

2011-2015 This project is the final step in over a decade long 
process to confine the 100-year flood flows of the 
South Platte River to within the defined channel.  
The benefits include minimizing the flood risk to 
the public and property.  This phase was 
particularly important as the flood path was 
originally through an amusement park and the 
parking lot of the Pepsi Center (basketball arena). 

20 Lakewood 
Gulch/Decatur 

This project involves the demolition of 
existing City buildings and a maintenance 
facility and the construction of an open 
channel. 

Howard Place and 
Decatur Street 

2011-2015 The benefits of the project include improving a 
dangerous flooding location that claimed the life of 
a 3-year old.  By opening up a confined channel 
section, the risk to public safety is greatly reduced.  
Open space is also increased and the channel 
aesthetics are greatly improved. 



 
 

CITY AND COUNTY OF DENVER HAZARD MITIGATION PLAN – APPENDIX B COMPLETED MITIGATION ACTIONS FROM 2010 PLAN Page 4 

ID* Project Name Summary/Need Location 
Completion 

Timeframe 
Benefits/Outcomes 

21 S. Gaylord Outfall - 
South of Harvard Gulch 
(formerly University 
Outfall) 

Outfall to Harvard Gulch to relieve flooding 
 

2011-2015 
 

23 36th Avenue - High St. 
to Clayton St. Storm 
Sewer 

36th Ave - High to Clayton to relieve flooding 
near the Bottling Plant, there is no existing 
storm infrastructure.   

East 36th Avenue, High 
to Clayton 

2011-2015 
 

24 Montclair Storm, Phase 
II 

This project involves the construction of a 7' x 
14' box culvert on Jackson Street from 17th 
to Colfax Avenue. The project also includes 
inlets, manholes, and street reconstruction. 

Jackson Street from 
17th Ave. to Colfax 
Blvd. 

2011-2015 Improves drainage along a major arterial road by 
increasing inlet and storm sewer capacity in 
conjunction with a stormwater detention facility. 

25 South Lowell Blvd. 
Outfall & Mullen 

This project focuses on the construction of a 
storm sewer system south of Mullen High 
School.  The storm sewer will run East in 
Kenyon to Lowell (in the City of Sheridan) and 
continue North to Bear Creek. 

Lowell Blvd and Kenyon 
Blvd to Lowell and Bear 
Creek (U.S. Highway 
285) 

2011-2015 Improves public safety and flood risk to property 
at a High School that experience significant 
flooding on numerous occasions.  Project is multi-
jurisdictional and constructed in cooperation of 
the City of Sheridan. 

26 Hampden Heights, 
Phase 1 Eastman 

1.5 mile upgraded combined storm drainage 
pipeline and outfall channel system including 
large drainage structures and associated 
appurtenances.  Construction is by open 
trench except for the jacking/boring 
tunneling of approximately 120'.   

 
2011-2015 Improves public safety and flood risk to property in 

residential neighborhood that experience 
significant flooding on numerous occasions. 

27 Park Hill Pond Phase 2 The Park Hill Pond Phase II project is the 
reconstruction of an existing detention pond.  
The purpose is to increase the detention 
volume to as close to the original design 
volume as possible.   

1,000 feet East of 
Brighton Blvd and 
Columbine Street 

2011-2015 Minimize risk of property flooding in adjacent 
jurisdiction by providing detention.  Pond also 
allows the construction of addition upstream 
storm sewer systems.  Second phase of project 
increase the detention volume.  Pond also 
provides water quality treatment. 
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ID* Project Name Summary/Need Location 
Completion 

Timeframe 
Benefits/Outcomes 

29 2013 General Storm 
(formerly known as S. 
Holly & Pacific Place 
Outfall to Goldsmith 
Gulch) 

Reconstruction of storm sewer outfall for 
Holly St. project.  Project involves a piped 
section through CDOT property and an open 
ditch along an easement to Goldsmith Gulch. 

S. Holly Street and 
Pacific Place East to 
Goldsmith Gulch 
(approximately Monaco 
Parkway) 

2011-2015 This package will include the S. Holly & Pacific 
Place Outfall project and S. Poplar Storm Outfall.  
The summary of each project is below:  S Holly & 
Pacific Place Outfall: This project is located near S 
Holly Street and E Evans Ave in District 6. This 
project includes the construction of approximately 
1,300 LF of 48" RCP, 250 LF of 38"x60" elliptical 
pipe, and 1,200 LF of an earthen trapezoidal 
channel.  This system will carry stormwater flows 
from the upstream storm sewer system in Holly 
Street.  S. Poplar Outfall A sump resides in Quebec 
just south of Alameda.  During heavy rain events, 
stormwater leaves the right-of-way and flows into 
the backyards of 350 & 360 S Poplar, causing 
damage to the basements.  A new 24-inch pipe 
and inlet are proposed in the S Poplar cul-de-sac 
out to the main in Alameda.  The length of the new 
system is approximately 300 LF. 

31 Asbury Outfall - 
Construction 

 This is the construction contract for the 
Asbury Outfall project.  This phase is for work 
from the South Platte River to approximately 
Evans and Delaware at which point the 
Broadway project will pick it up. 

Basin 5200-01 A.  2011-2015 The System was built to alleviate flooding at 
Broadway and Evans. 

32 Iowa Ave. Storm 
Extension, Phase I 

Storm sewer expansion project.  Connects to 
storm sewer system in Broadway at Iowa and 
heads upstream, east, to Logan, then South 
to Asbury. 

Broadway and Iowa, 
east to Logan, south in 
Logan to Asbury. 

2011-2015 Storm sewer expansion project; connects to storm 
sewer system in Broadway at Iowa and continues 
upstream, east, to Logan, then south to Asbury.  
Project consists of approximately 600 LF ≤24" RCP, 
3400 LF≥54" RCP, 22± new manholes, 25± new 
inlets, 44± lead water service line replacements (7 
internal meters), 44k sq.-in HMA and new 
accessible ramps at all 4 corners of the 8 affected 
intersections. 
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ID* Project Name Summary/Need Location 
Completion 

Timeframe 
Benefits/Outcomes 

37 Hampden Heights, 
Phase 2 - Girard 

The project includes the construction of a 
new storm system and associated inlets to 
convey the minor flow in the Hampden 
Heights neighborhood. 

Girard Avenue between 
Dayton and Havana 
(Cherry Creek) 

2011-2015 1/2 mile of upgraded storm sewer along Girard 
Avenue which will outfall into a new concrete 
drainage channel which will upgrade the existing 
channel. In addition, 600 feet of storm sewer 
upgrade along Emporia Court and 700 feet of 
storm sewer upgrade along Geneva Street, both of 
which will outfall into an existing storm sewer 
system. All construction will be done by open 
trench. 

39 N. University Outfall 
(CCN) - Construction 

Storm sewer project which will provide new 
facilities and outfall to Cherry Creek for relief 
of flooding to high density pedestrian and 
commercial area. 

Cherry Creek North.  
Storm work is being 
coordinated and 
combined with street 
reconstruction at 
University and 1st. 

2011-2015 Improves public safety and flood risk to property 
by conveying minor storm events.  Location is a 
high risk location with high population density and 
much pedestrian traffic (Cherry Creek Mall area). 

42 2014 General Storm 
(formerly known as 
Iowa Ave. Storm 
Extension, Phase 2) 

Storm sewer expansion project.  Connects to 
storm sewer system in Logan heads south 
(upstream) to Asbury, then east to 
approximately Corona St. 

Connects to storm 
sewer system in Logan 
heads south (upstream) 
to Asbury, then east to 
approximately Corona 
St. 

2011-2015 Drainage improvements along Asbury Ave from 
Logan to Clarkson. 

43 6th Avenue Storm - 
Eudora to Hudson, 
Phase 2 

Storm sewer construction extensions from 
6th Avenue south and north into the 
neighborhoods to address drainage issues 
per master plan criteria. 

6th Avenue, Eudora to 
Hudson 

2011-2015 Improves public safety and flood risk to property 
by collecting storm runoff in E 6th Ave.  Reduces 
the runoff sheet flowing across E 6th Ave during 
heavy storm events. 
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ID* Project Name Summary/Need Location 
Completion 

Timeframe 
Benefits/Outcomes 

45 5th & Newport Storm Storm sewer installation and system upgrade 
to address various neighborhood flooding 
issues. 

East 5th Avenue & 
Newport to East 6th 
and  Niagara 

2011-2015 Multiple flooded homes in 2009, 2008, and prior 
years at the E 5th Ave/Newport St sump. A 
proposed 100-year storm "bubbler" system to 
convey the major storm runoff out of the sump, 
across 6th Avenue, and terminating just north of 
6th Ave in Niagara. Project consists of 1400 LF~60-
inch RCP, 15± new manholes, 15± new inlets, 10± 
lead service line replacements, trench asphalt 
pavement replacement and new accessible ramps 
at all four corners of the affected intersections. 
This project is located on the upstream end of 
Basin 4500-03.  The Storm Drainage Master Plan 
calls for improvements to Basin 4500-03 at roughly 
$31M to reach this sump.  This system will 
alleviate the flood prone homes in the interim as 
they wait for the full $31M proposed system to 
reach them (currently not programmed in the 6-
year storm CIP). 

46 I-25 & Center Ave. 
Outfall, Phase  built as 
Dakota Outfall  

Phase I of a storm sewer expansion project 
which will tie into the CDOT constructed 
facilities at roughly I-25 and Santa Fe 

 I-25 and Center and 
progress towards 
Broadway. 

2011-2015 Project constructed a large storm system that 
conveyed the minor storm event. 

49 Parkhill Storm Sewer 
Phase IV - 51st and St. 
Paul Sanitary 

Storm and Sanitary sewer line replacement 48th Avenue from 
Colorado Blvd east to 
Dahlia street. 

2011-2015 Improves public safety and reduces flood risk to 
properties during a major storm in industrial 
neighborhood that experience flooding on 
numerous occasions. 

50 Develop Inventories of 
At Risk Structures to 
Prioritize Mitigation 
Projects 

This project helped fulfill a data gap in 
inventories of City facilities that might be at 
risk from hazards 

N/A 2011-2015 A Critical Facility Inventory was completed as part 
of the hazard mitigation plan update in 2016. 
FEMA provided assistance identifying structures at 
risk to flooding with a level II analysis performed in 
2013. 

51 Northwest Sub-Area 
Transportation and 
Drainage Study and 
Design 

This area is a vital transportation link 
between northwest Denver, I‐25 and 
downtown Denver as one of the few east‐
west connections in this heavily developed 
area. 

 2011-2015 Improved public safety and loss of life due to 8‐10 
ft. deep flooding in underpass. Continuity of a vital 
east‐west access corridor during emergencies. 
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ID* Project Name Summary/Need Location 
Completion 

Timeframe 
Benefits/Outcomes 

52 Revise building code  Provide greater participation in the 
International Code Council (ICC) to further 
development of International Codes for 
adoption and use in Denver. Participate as a 
voting member of the ICC and attend ICC 
Final Action Hearings 10/25‐31/2010 in 
Charlotte, NC. 

N/A 2011-2015 Snow and wind design loads for buildings were 
added to the 2011 amendments to the Building 
Code of the City and County of Denver. 

Multi-Jurisdictional Actions Common to all Participating Localities in DRCOG Hazard Mitigation Plan** 

M1 Continue to participate 
in the National Flood 
Insurance Program by 
implementing and 
improving upon 
effective floodplain and 
stormwater 
management practices. 

Continuation of flood insurance availability 
and flood loss reduction efforts. 

N/A 2011-2015 This project is an ongoing priority as exemplified in 
the Denver’s participation in the CRS.  Floodplain 
management ordinance was updated to conform 
with State Flood Rule in 2011.  Project continuing 
as Project # 3 in Chapter 5. 

M2 Coordinate with local 
water providers to 
continually identify and 
promote water 
conservation measures, 
including but not 
limited to, incentive 
programs, water 
efficient appliances, 
xeriscaping and the use 
of recycled water where 
feasible 

Water conservation measures help offset 
water demand during times of drought. 

N/A 2011-2015 Much effort has been placed on the promotion of 
water conservation measures by Denver and 
Denver Water.  Water reuse initiatives are 
currently underway. This action has been replaced 
by Project #36 Drought and water conservation 
public education and outreach. 

M3 Monitor proceedings of 
the Colorado Water 
Availability Task Force. 
When necessary, 
support water providers 
in the implementation 
of conservation 
measures. 

Monitor proceedings of the Colorado Water 
Availability Task Force. When necessary, 
support water providers in the 
implementation of conservation measures. 

N/A 2011-2015 This is done on a regular basis; Denver Water is a 
participant on the Water Availability Task Force. 
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ID* Project Name Summary/Need Location 
Completion 

Timeframe 
Benefits/Outcomes 

M4 Provide the DRCOG 
Hazard Mitigation Plan 
to other departments 
for possible integration 
into various planning 
efforts. 

Provide the DRCOG Hazard Mitigation Plan to 
other departments for possible integration 
into various planning efforts. 

N/A 2011-2015 The plan’s stormwater and drainage projects were 
linked from Capital Improvement Plan.  This 
project has been revised/updated with Project #1 
Smart Growth Audit in Chapter 5. 

* ID from DRCOG Regional Hazard Mitigation Plan 2010, see pages 222-267; ** See pages 80-81  
 
Table 2: Other Drainage and Flood Mitigation Projects Completed but Not Identified in DRCOG HMP 

ID* Project Name Summary/Need Location Benefits/Outcomes 

NA Lakewood Gulch & 
Perry Street Bridge 

Lakewood Gulch & Perry Street Bridge project 
to replace a culvert with a bridge and 
improve an existing channel.  The purpose of 
the project is to remove structures from the 
100-year flood plain, improve the 
recreational opportunities and improve the 
riparian habitat of the area. 

Between 6th Avenue 
and Colfax, Sheridan to 
Federal 

The benefits of the project included removing residential 
structures from the 100-year floodplain, improving public 
safety, improving recreational opportunities along gulch, and 
improving habitat. 

NA Virginia Village Storm 
Sewer Phase II and 
General Sanitary 
Improvements 

Major storm sewer system outfall 
constructing 4,400 LF of storm sewer and 
2,113 LF of sanitary sewer. 

Between Cherry Creek 
and Florida Avenue 
north and south and 
between Holly Street 
and Monaco Boulevard 
east and west 

Improves public safety and flood risk to property by conveying 
minor storm events. 

NA Swansea Storm Sewer 
Phase III 

Continuation of storm sewer system in the 
upper portion of the drainage basin.  

Clayton Street- 50th 
Avenue south to 48th 
Avenue 

 

NA 2nd & Steele Storm 
Sewer Phase III 

2nd & Steele Storm Sewer Phase III Cherry Creek North, 
2nd and Steele 

 

NA Park Hill Storm Sewer 
Phase I 

Phase I: Piping of ditch from 52nd 
Avenue/Garfield Street to 320’ south. 
Connect to existing 72” RCP. Construct major 
storm sewer line from west side of  

52nd Avenue/Garfield 
Street to 50th 
Avenue/Vasquez 
Boulevard 

 

N/A West Evans Storm 
Sewer Phase IV 

West Evans Storm Sewer Phase IV 
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ID* Project Name Summary/Need Location Benefits/Outcomes 

N/A Virginia Village Storm 
Sewer Phase III 

Continuation of major storm sewer system 
constructing 3,952 LF of storm sewer and 328 
LF of sanitary sewer. 

Between Florida 
Avenue and Jewell 
Avenue north and 
south and between 
Holly Street and 
Jasmine Street east and 
west. 

 

N/A Park Hill Storm Sewer 
Phase II 

Continuation of major storm sewer outfall 
system for the drainage basin.  

50th Avenue/east side 
of Vasquez Boulevard 
to 48th 
Avenue/Colorado 
Boulevard. 

 

N/A 14th & Stout Storm 
Sewer Phase I 

Project to construct 90" RCP pipe in 
downtown Denver across Stout Street via 
jacking process.  Also included 4 new inlets. 

14th and Stout Street Improves public safety and flood risk to property by conveying 
minor storm events.  Location is a high risk location with high 
population density and much pedestrian traffic (in front of 
convention center). 

N/A 23rd & Galapago Storm 
Sewer 

Storm system outfall project for the project 
will build a new outfall system. 

Prospect Park 
neighborhood tributary 
to South Platte River. 

 

N/A Virginia Village Storm 
Sewer Phase IV 

Construction of 6,154 LF of 15” to 36” 
diameter RCP mainline. 
 
Storm sewer with associated inlets and 
manholes. 

  

N/A Swansea Storm Sewer 
Phase IV 

Swansea Storm Sewer Phase IV 
  

N/A Virginia Village Storm 
Sewer Phase V 

Continuation of major storm sewer system 
constructing main line storm sewer, inlets, 
connectors. 

  

N/A Rocky Mountain Ditch 
Flow Separation 

This project involved removal and 
replacement of storm and sanitary features 
to improve storm conveyance and collect 
storm flows before entering the Rocky 
Mountain Ditch. 

35th to 41st Avenue, 
Northwest Denver 
Along Perry street - 
outfall to Rocky 
Mountain Lake  

Minimize flood risk to property by removing storm flows from 
being conveyed to Rocky Mountain Ditch (a minimally 
maintained and privately owned water conveyance facility). 
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ID* Project Name Summary/Need Location Benefits/Outcomes 

N/A 30th & Magnolia Storm 
Phase III / 38th & Holly 
Pond 

Demolition of two buildings and 
appurtenances, removal of utilities, 
construction of a detention pond, 
construction of associated storm drain inlet 
and outlet lines, reconnection of existing 
storm drains, and site restoration. 

38th to I-70 Holly to 
Forest Street - 
Continuation of 30th 
and Magnolia phased 
projects. Sand Creek 
basin (4400-02) 

 

N/A Westerly Creek North    

N/A West Harvard Gulch 
Rehabilitation 
 

   

N/A Weir Gulch Sun Valley 
Confluence 
 

   

N/A River Vision Schedules 
A, B, C & D 
 

   

N/A Babi-Yar Channel 
Improvements 
 

   

N/A Kennedy Outfall    

N/A Kennedy Ballpark 
Detention 
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APPENDIX C Hazard Mitigation Steering Committee and Stakeholder Work Group Membership 

Affiliation Title Name Phone Email 

STEERING COMMITTEE         

City and County of Denver Director of Planning Bill Poole 303-342-4518 william.poole@flydenver.com 

City and County of Denver Manager of Planning Jeannette Hilaire 303-342-2713 Jeannette.Hilaire@flydenver.com 

City and County of Denver Risk Manager Devron McMillin 720-913-3345 devron.mcmillin@denvergov.org 

City and County of Denver Director of Planning Services Caryn Champine 720-865-2940 Caryn.Champine@denvergov.org  

City and County of Denver Building Official Scott Prisco 720-865-3206 scott.prisco@denvergov.org  

City and County of Denver Senior Environmental Administrator David Erickson 720-865-5433 David.Erickson@denvergov.org 

City and County of Denver Environmental Administrator Tom Herrod 720-865-5388 thomas.herrod@denvergov.org 

City and County of Denver Assistant Chief Operations/OEMHS 
Liaison 

Andrew Drapeau 720-593-4731 Andrew.Drapeau@denvergov.org 

City and County of Denver Energy Manager Dave Basich 720-913-5708 david.basich@denvergov.org 

City and County of Denver Chief Operating Officer Amy Edinger 720-913-1564  Amy.Edinger@denvergov.org 

City and County of Denver Deputy Director Matthew Mueller 720-865-7603 matthew.meuller@denvergov.org 

City and County of Denver Operations Coordinator Daniel Kolb 720-865-7641 daniel.kolb@denvergov.org 

City and County of Denver Planning Coordinator Philip Hunt 720-865-7897 philip.hunt@denvergov.org 

City and County of Denver Program Coordinator Jessica Fischer 720-865-9028 Jessica.Fischer@denvergov.org 

City and County of Denver Sustainability Strategist Sonrisa Lucero 720-865-9059 sonrisa.lucero@denvergov.org 

City and County of Denver Manager of Planning Michael 
Bouchard 

720-913-0613 Michael.Bouchard@denvergov.org 

City and County of Denver Forester Andy Perri 303-718-8663 andrew.perri@denvergov.org 

City and County of Denver Program Manager Sara Davis 303-913-0631 sara.davis@denvergov.org  

City and County of Denver Captain/OEMHS Liaison Sylvia Sich 720-865-7680 sylvia.sich@denvergov.org 

City and County of Denver Floodplain Administrator Jeremy Hamer 720-913-0720 jeremy.hamer@denvergov.org 
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City and County of Denver Planning Supervisor Bruce Uhernik 303-446-3645 bruce.uhernick@denvergov.org 

City and County of Denver GIS Data Administrator Andrew Blunck 303-913-4196 andrew.blunck@denvergov.org 

Denver Health & Hospital 
Authority 

Public Health Planner Lisa Filipczak 303-602-3668 lisa.filipczak@dhha.org 

Denver Water Emergency Management Manager Becky Franco 303-607-3160 rebecca.franco@denverwater.org  

Urban Drainage and Flood 
Control District 

Program Manager Dave Mallory 303-455-6277 dmallory@udfcd.org 

City and County of Denver Director of Planning Bill Poole 303-342-4518 william.poole@flydenver.com 

STAKEHOLDER WORK GROUP         

Special Districts        
Denver Water Emergency Specialist Jan Crowder 303-628-6352 jan.crowder@denverwater.org 

Denver Water Treasury Op Sup Rick Wirth 303-628-6402 richard.wirth@denverwater.org 

Local/Regional 
Stakeholders/Non Profits         

American Red Cross  Cari Wheat 303-607-4762 cari.wheat@redcross.org 

American Red Cross  Jaici Murcia  jmurcia@denver-redcross.org 

Auraria Higher Education Center Emergency Preparedness Manager Eric Leath 303-556-3295 eric.leath@ahec.edu 

City and County of Denver Lead Customer Service Agent Deborah 
Rodriguez 

720-314-1300 jo.rodriguez@denvergov.org 

City and County of Denver Director Carl Simpson 720-913-2025 carl.simpson@denvergov.org 

City and County of Denver  Bob Carsella  Bob.Carsella@flydenver.com 

City and County of Denver  Greg Holt  greg.holt@flydenver.com 

City and County of Denver Director of Ops Support Stephen Lee 303-342-4121 Stephen.Lee@flydenver.com 

City and County of Denver Senior Budget Analyst Derrick Kuhl  derrick.kuhl@denvergov.org 

City and County of Denver Director Ray Sibley 720-913-3549 raymond.sibley@denvergov.org 

City and County of Denver Comprehensive Planning Manager Steve Gordon 720-865-2922 steve.gordon@denvergov.org 

City and County of Denver Building Official Michael Roach 720-865-2909 michael.roach@denvergov.org 

City and County of Denver Plan Review Supervisor Carol Pafford 720-865-2827 Carol.Pafford@denvergov.org 

City and County of Denver  Jeff Brasel  jeff.brasel@denvergov.org 
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City and County of Denver PM - NDCC Kelly Leid 720-865-2907 kelly.leid@denvergov.org 

City and County of Denver Senior Planner Tim Watkins 720-865-2932 tim.watkins@denvergov.org 

City and County of Denver  Celia Vanderloop  celia.vanderloop@denvergov.org 

City and County of Denver Director of Reg Affairs Paul Ryan 303-865-9086 paul.ryan@denvergov.org 

City and County of Denver Security Manager Bob Knowles 720-865-1110  

City and County of Denver FTO Richard Taylor  720-865-1730 rtaylor@denverlibrary.org 

City and County of Denver Security Supervisor Kristie Bramley 720-865-1109 kbramley@denverlibrary.org 

City and County of Denver Safety Officer Gary Freeman 720-258-5015 Gary.Freeman@denvergov.org 

City and County of Denver  June Allen  june.allen@denvergov.org 

City and County of Denver  Valerie Brooks  Valerie.Brooks@denvergov.org 

City and County of Denver Manager Peter F. Duffy 720-944-2939 Peter.Duffy@denvergov.org 

City and County of Denver Animal Care and Control Alice Nightengale  Alice.Nightengale@denvergov.org 

City and County of Denver Environmental Public Health 
Manager 

Bill Benerman 720-865-5436 bill.benerman@denvergov.org 

City and County of Denver EM Coordinator Suzanne Boccia  suzanne.boccia@denvergov.org 

City and County of Denver Environmental Analyst Cindy Bosco 720-865-5426 cindy.bosco@denvergov.org 

City and County of Denver  Charles Drennan  Charles.Drennan@denvergov.org 

City and County of Denver  Charles Chase 720-626-8532 Charles.Chase@denvergov.org 

City and County of Denver Assistant Chief Clay Haberkorn  Clay.Haberkorn@denvergov.org 

City and County of Denver  Jerry Kuzior   

City and County of Denver Senior Buyer Jessica Skibo 720-913-8110 jessica.skibo@denvergov.org 

City and County of Denver Management Analyst II Ben Smith  benjamin.smith@denvergov.org 

City and County of Denver  Kate Taft   

City and County of Denver Housing & Neighborhood 
Administrator 

Seneca Holmes 720-913-1533 seneca.holmes@denvergov.org 

City and County of Denver  Victoria 
McKennan 

 Victoria.mckennan@denvergov.org 
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City and County of Denver Intern Madi Pluss 720-865-7600 madeleine.pluss@denvergov.org 

City and County of Denver Deputy Director Pat Williams 303-478-7557 patricia.williams2@denvergov.org 

City and County of Denver Director Scott Field 720-865-7604 william.field@denvergov.org 

City and County of Denver EM Coordinator Carolyn Bluhm 720-868-7600 Carolyn.Bluhm@denvergov.org 

City and County of Denver EM Coordinator Jim Krugman 720-865-7896 james.krugman@denvergov.org 

City and County of Denver Intern Laura Bravo  Laura.Bravo@denvergov.org 

City and County of Denver Chief Sustainability Officer Jerry Tinianow 720-865-9072 jerry.tinianow@denvergov.org 

City and County of Denver Staff Parks Landscape Planner Adrienne Burton  adrienne.burton@denvergov.org 

City and County of Denver Director, Natural Resources Bob Finch 720-913-0648 bob.finch@denvergov.org 

City and County of Denver Park Ranger Program Administrator Bob Toll 720-913-0606 bob.toll@denvergov.org 

City and County of Denver  Doug Kelley  Doug.Kelley@denvergov.org 

City and County of Denver Director, Planning, Design & 
Construction 

Gordon 
Robertson 

720-913-0615 gordon.robertson@denvergov.org 

City and County of Denver Sr LA Greg Cieciek  greg.cieciek@denvergov.org 

City and County of Denver Sr LA Jay Henke  jay.henke@denvergov.org 

City and County of Denver City Forester Robert Davis 303-865-0617 Robert.Davis@denvergov.org 

City and County of Denver Development Director Eleni Sarris  eleni.sarris@denvergov.org 

City and County of Denver Safety Administrator David Stewart 720-913-0725 david.stewart@denvergov.org 

City and County of Denver  Sonny Jackson  Sonny.Jackson@denvergov.org 

City and County of Denver Lieutenant Barb Archer  Barb.Archer@denvergov.org 

City and County of Denver Captain Kris Kroncke 720-913-6171 kris.kroncke@denvergov.org 

City and County of Denver Chief David Quinones  David.Quinones@denvergov.org 

City and County of Denver Lieutenant Ken Chavez  Kenneth.Chavez@denvergov.org 

City and County of Denver  Crissy Fanganello 720-865-3026 Crissy.Fanganello@denvergov.org 
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City and County of Denver Engineering Manager David Huntsinger 303-446-2678 David.Huntsinger@denvergov.org 

City and County of Denver Principal Planner Janice Finch 720-865-3163 janice.finch@denvergov.org 

City and County of Denver  Mike Anderson  Mike.Anderson@denvergov.org 

City and County of Denver Senior Engineer Selena Klosowski  selena.klosowski@denvergov.org 

City and County of Denver ESF-12 Kevin Magner 720-913-1769 Kevin.Magner@denvergov.org 

City and County of Denver Engineering Manager Kimberly 
Watanabe 

 kimberly.watanabe@denvergov.org 

City and County of Denver Senior Engineer Raul Rodriguez 303-446-3471  raul.rodriguez@denvergov.org 

City and County of Denver  Jane Boand  jane.boand@denvergov.org 

City and County of Denver  Terry Ruiter 720-865-3136 terry.ruiter@denvergov.org 

City and County of Denver Engineering Supervisor Pat Kennedy 303-446-3535 William.Kennedy@denvergov.org 

City and County of Denver  Paul Sobiech  paul.sobiech@denvergov.org 

City and County of Denver Staff Engineer James M. Fox 720-865-3155 James.Fox@denvergov.org 

City and County of Denver Senior Engineer Kevin Lewis  donald.lewis@denvergov.org 

City and County of Denver Safety Director Marcel Linne 303-446-3767 Marcel.Linne@denvergov.org 

City and County of Denver  Saeed 
Farahmandi 

 Saeed.Farahmandi@denvergov.org 

City and County of Denver Senior Engineer Steve Choi 303-446-3648 Steve.Choi@denvergov.org 

City and County of Denver Engineer and Architect Supervisor Tom Blackman 303-446-3610 thomas.blackman@denvergov.org 

City and County of Denver  Paul Oliva  Paul.Oliva@denvergov.org 

City and County of Denver Data Management Supervisor Paul Tessar 720-913-4882 paul.tessar@denvergov.org 

City and County of Denver GIS Data Administrator Doug Genzer 720-913-4839 douglas.genzer@denvergov.org 

City and County of Denver  Patrick Klein  Patrick.Klein@denvergov.org 

City and County of Denver Senior GIS Analyst Bruce Reagan 720-913-5883 Bruce.Reagan@denvergov.org 

Denver District Attorney's Office  Lynn Kimbrough  lmk@denverda.org 
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Denver Health & Hospital 
Authority 

Planner Karri Hobaica 303-602-3625 karri.hobaica@dhha.org 

Denver Health & Hospital 
Authority 

 Art Davidson  art.davidson@dhha.org 

Denver Health & Hospital 
Authority 

Manager of Epidemiology Chuck Smedly 303-602-3639 charles.smedly@dhha.org 

Denver Health & Hospital 
Authority 

 Cali Zimmerman   

Denver Health & Hospital 
Authority 

Operations Chief James Robinson 303-602-2567 James.Robinson@dhha.org 

Denver Health & Hospital 
Authority 

 Scott Bookman  scott.bookman@dhha.org 

Citizen volunteer Barb Stuart 303-319-1506 b1caring@msn.com 

Citizen  Gerard Zscherhe 303-777-7445  

Citizen volunteer Joel Zachrich 303-949-9062 jzachrich@comcast.net 

University of Colorado - Denver Professor Deb Thomas 303-556-5292 deborah.thomas@ucdenver.edu 

University of Colorado - Denver Professor Lloyd Burton  lloyd.burton@ucdenver.edu  

University of Colorado - Denver Associate Professor Brian Gerber 303-315-2989 brian.gerber@ucdenver.edu 

Urban Drainage and Flood 
Control District 

Program Manager Kevin Stewart 303-455-6277 kstewart@udfcd.org 

Urban Drainage and Flood 
Control District 

Program Manager Ken Mackenzie 
  

Urban Drainage and Flood 
Control District 

Project Manager Shea Thomas 
  

State Stakeholders and 
Academia         

State of Colorado Geologist Matt Morgan 720-346-8606 matt.morgan@state.co.us  

State of Colorado Mitigation Planning Specialist Stephany Juneau 720-630-0770 stephany.juneau@state.co.us  
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State of Colorado State and Local Mitigation Planning 
Program Manager 

Patricia Gavelda 970-749-8280 patricia.gavelda@state.co.us  

State of Colorado Mitigation Team Supervisor Ken Brink 720-852-6695 kenneth.brink@state.co.us 

Federal Stakeholders         

FEMA Region VIII Risk Analyst Casey Zuzak 303-483-5558 casey.zuzak@fema.dhs.gov 

FEMA Region VIII Risk Analyst Jesse Rozelle 303-968-6712 jesse.rozelle@fema.dhs.gov 

FEMA Region VIII Senior Planner Julie Baxter 303-882-0413 julie.baxter@dhs.gov 

FEMA Region VIII Planner / GIS Shelby Hudson 303-519-3787 shelby.hudson@fema.dhs.gov 

National Weather Service Meteorologist Bob Glancy 303-494-8210 robert.glancy@noaa.gov 

Business and Industry 
Stakeholders         

Colorado Rockies 
 

Kevin Kahn 
 

KahnK@coloradorockies.com 

Denver Broncos Security Manager Jared Devine 
 

jared.devine@broncos.nfl.net 

Denver Broncos 
 

Jon Applegate 
 

jon.applegate@broncos.nfl.net  

Denver Broncos  Scott Bliek  scott.bliek@broncos.nfl.net 

Mercy Housing Director, Legal, Risk Management Ron Jackson 303-830-3312 rjackson@mercyhousing.org 

Pepsi Center Risk Analyst Emily Buckley 303-405-6013 ebuckley@pepsicenter.com 

Pepsi Center Risk Manager Peggi Miller 303-405-6082 pmiller@pepsicenter.com 

XCEL Energy Senior Manager Pete Judiscak 719-549-0392 pete.judiscak@xcelenergy.com  

Neighboring Jurisdictions         

Adams County Emergency Management Director Heather 
McDermott 

 
hmcdermott@adcogov.org 

Arapahoe County 
 

Greg Palmer 
 

gpalmer@co.arapahoe.co.us  

Douglas County Emergency Manager Tim Johnson 
 

tmjohnso@dcsheriff.net  

Jefferson County OEM Director Clint Fey 303-271-4901 cfey@co.jefferson.co.us 

Consultant Team         

Amec Foster Wheeler Project 
Team Project Manager Jeff Brislawn (303) 820-4654 jeff.brislawn@amecfw.com 

Amec Foster Wheeler Project 
Team Planner/EM Specialist Kyle Karsjen (303) 443-7839 Kyle.karsjen@amecfw.com 
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Amec Foster Wheeler Project 
Team GIS Specialist Mack Chambers (303) 443-7839 Mack.chambers@amecfw.com 

Amec Foster Wheeler Project 
Team CRS Specialist/QC Review David Stroud (919) 325-6497 david.stroud@amecfw.com 
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CITY AND COUNTY OF DENVER 

Denver Hazard Mitigation Plan 
Steering Committee Meeting 

January 16, 2013 

AGENDA 

1. Welcome and Introductions

2. City of Denver Hazard Mitigation Plan
• Meeting Purpose
• Plan Purpose and Background
• Mitigation: Definitions, Examples, Benefits

3. Plan Scope of Work
• Mitigation Planning Requirements
• Tasks and Schedule
• Proposed Approach
• Roles and Responsibilities of Steering Committee
• Stakeholder Workshops
• Community Involvement

4. Denver Hazards

5. Next Steps
• Next steering committee meeting – February or March

OFFICE OF EMERGENCY MANAGEMENT 
and 

HOMELAND SECURITY 

1437 BANNOCK STREET 
ROOM 3 
DENVER, COLORADO 80202 
PHONE: (720) 865-7600 

   FAX: (720) 865-7691 

Michael Hancock 
Mayor 



CITY AND COUNTY OF DENVER
OFFICE OF EMERGENCY MANAGEMENT &

HOMELAND SECURITY
Hazard Mitigation Plan Steering Committee Meeting

January 16, 2013
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Denver Hazard Mitigation Plan Steering Committee Kickoff -- Meeting Notes 
16 January 2013 

 
• Once the draft plan is complete, it is submitted to the State for review/approval and then to 

FEMA for review/approval (FEMA approval can take up to 45 days). Then City Council must 
adopt the final plan.  July 2014 is the target for adoption. 

• OEM will take the lead on the Capability Assessment (an examination of administrative, 
political, and financial support for proposed actions/strategies in the plan).  A draft will be 
presented at the next Steering Committee meeting.  The goal for the final Capability 
Assessment is May 2013. 

• OEM will take the lead on updating the Hazard Identification and Risk Assessment (HIRA).  A 
draft HIRA will also be presented at the next Steering Committee Meeting.  Denver/FEMA 
GIS are incorporating mapping data into the HIRA.  The goal for the final HIRA with GIS data 
is June 2013. 

• Steering committee will likely meet every other month.  Some meetings can be 
supplemented with online webinars if needed. 

• The process will include stakeholders who will help determine relevant strategies/actions 
and various projects to mitigate the possible risks. Stakeholders who were identified in the 
2010 DRCOG plan will also report on actions from the 2010 plan (e.g. project 
status/updates).  Stakeholders will voice their opinions and strategies through 2 workshops, 
the first being in April to verify, identify, and rank hazards that pose a threat to the City. The 
second is tentatively scheduled for June and will be to report on 2010 strategies (complete 
and in progress) and evaluate any 2010 strategies that have not started, and most 
importantly, to identify new ones. 

o Stakeholders should include neighboring jurisdictions (FEMA requires some sort of 
interaction with them). 

• The public is required to be involved in the planning process as well. OEM will hold 
community conversations to solicit public input on hazards and to better manage 
expectations the public has of what the government can do.   

o Hard to map many of the hazards in Denver, so community input as to past 
problems is critical.   

o Two methods of community involvement planned: 
 Local district meetings 
 Online surveys via survey monkey 

• Ability to leverage the hazard mitigation plan and process to meet other goals, for example 
to improve the Community Rating System (CRS) rating for flooding (CRS rates floodplain 
management; Denver currently has a ranking of 8/10, with 1 being the best rating; the lower 
the ranking, the higher the discount of flood insurance to citizens and the City) 

o CRS has strict requirements, but some hazard mitigation planning efforts may 
coincide, which can be advertised as then the mitigation plan helping to save 
residents money on their flood insurance. 

• While FEMA only requires a plan to address natural hazards, Denver will incorporate 
accidental/technological/intentional hazards into the plan as well (FEMA will not “grade” 
these). FEMA focuses on effects on the built environment, but Denver can incorporate 
whatever hazards are relevant to it.  Suggested hazard additions/methods: 

o Urban fire 
o Air quality 



o Handle climate change as an amplifier to each hazard, not a separate hazard 
 
Next Steps for March Steering Committee Meeting: 

• Capabilities Assessment input/review 
• HIRA input/review 
• Stakeholders meeting plan 

 
To do: 

• Send example mitigation plans from other cities/counties (Seattle) 
• Send DRCOG plan 
• Separate meeting regarding incorporating CRS requirements into plan 
• Address changes to floodplain maps 

 
Other people to invite: 

• Parks: Gordon Roberton (sp?) 
• Wastewater: Tom Blackmond (sp?) 
• Denver Fire 
• Mike Roach & Kelly Lee (sp?) 
• Environmental Health for HazMat 
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Denver Hazard Mitigation Plan 
Steering Committee Meeting 

March 13, 2013 
 

Agenda 
 

1. Welcome and Introductions 
 

2. Denver Hazard Mitigation Plan 
 Overview 
 Timeline 

 
3. FEMA GIS Update 

 
4. 2013 Plan Goals 

 
5. Denver Capability Assessment 

 
6. Stakeholder Workshop – March 27, 2013 

 
7. Next Steps 

 Next steering committee meeting – May 8 
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Denver Hazard Mitigation Plan 
Steering Committee Meeting 

March 13, 2013 
 

Meeting Notes 
 

• Introductions & Agenda 
• Brief overview of DRCOG Hazard Mitigation Plan and new city-specific plan 
• Overview of Timeline 

o Stakeholders meetings, including purposes 
o Community meetings & surveys 
o Draft plan 
o Submit to State and FEMA for approvals, and then City Council 

 Question: Is City Council the appropriate approval mechanism for this plan? 
• Update on FEMA GIS work 

o Data and maps available in a Geoportal that FEMA hosts 
o Floodplains 

 100 year analysis includes depths and analyses on economic impacts/losses 
 500 year analysis at more broad level 

o Earthquake (paired with new Colorado Geological Survey modeling) 
 Use of HAZUS 
 Losses at census-track level 
 Loss estimation includes structures and casualties 

o Wildfire – updating of red zone maps with Forest Service input 
 Mostly relevant to the parks 

o Weather events 
 Hail by far the most costly 

o Currently analyses focus on built environment, but should consider how to work in 
social vulnerabilities.  
 Ideas from Steering Committee on ways to determine social vulnerabilities in 

Denver: Health Department data, RTD initiatives, 911 registration 
 Suggested use of MindMixer for determining not just social vulnerabilities but 

also to increase public involvement 
• Hazards and Stakeholder Workshop Info 

o Question: How to reflect probability, especially to the public? 
o Note that impact assessment is more important than hazard description or likelihood 

• Goal Discussion 
o Review 2010 DRCOG Goals 
o Denver Hazard Mitigation Plan Goals 

 Feedback: reflect businesses and NGO’s, possibly through phrasing of “whole 
community” approach 

http://www.denvergov.org/oem
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• Capability Assessment Process 
o Suggested contacts: RTD 

• Informal discussion regarding cyber threat and/or threat of breakdown in communications 
or energy supplies 

o Ideas for planning: cover as separate hazard, wrap communications breakdown into 
effects of other hazards 

o Ideas for mitigation: link key agencies/groups into city-wide private communications 
network that is separate from general public internet 

• Informal discussion regarding key of building and leveraging intergovernmental relations, 
along with focusing on coordination capabilities 

• Flooding and the Community Rating System 
o Review mapping tool on Denver website showing buildings in floodplains and 

floodways 
o Discussion of what has affected Denver’s rating (of 8) in the past (mostly: resource 

availability and documentation of current efforts) 
 

• Next Steps: 
o Stakeholder Meeting March 27th 
o Community Survey 
o Community Meetings 
o Steering Committee Meeting May 8th 

 
• Action Items for Denver OEM: 

o Distribute to steering committee FEMA GIS link, along with meeting PowerPoint and 
meeting notes 

o Distribute, with request for feedback, plan goals and probability definition 
o Send invitation for next Steering Committee meeting 
o Begin drafting an outline of Hazard Mitigation Plan 
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Denver Hazard Mitigation Plan 
Stakeholders Meeting #1 

Hazard and Risk Assessment  
March27, 2013 

 
Agenda 

 
1. Welcome 

 
2. Denver Hazard Mitigation Plan 

 Overview 
 Timeline 

 
3. Hazards Presentations and Discussion 

 Group 1:  Extreme Heat, Drought, Wildland Fire, Flood, Dam Failure 
 Group 2:  Hail, Lighting, Windstorm, Tornado, Winter Storm 
 Group 3:  Expansive Soils, Subsidence, Earthquake, Hazardous Materials Incident, 

Communicable Disease Outbreak 
 

4. Next Steps 
 April through August:  Community Meetings  
 Now through April 30th:  Survey  

  http://www.surveymonkey.com/s/H87RVM8 
 June 26th:  Second Stakeholders Meeting-Mitigation Strategies 

 
 

2013 Mitigation Plan Goals 
 

1. Protect people, property, and natural resources. 
2. Through education and outreach, promote awareness of hazards and potential mitigation 

actions in order to increase resiliency.  
3. Integrate mitigation concepts and objectives into city-wide planning initiatives that support a 

sustainable city. 
 
 
 
 
 
 
 
 
 

http://www.denvergov.org/oem
http://www.surveymonkey.com/s/H87RVM8
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Denver Hazard Mitigation Plan 
Stakeholders Meeting #1 

Hazard and Risk Assessment  
March 27, 2013 

 
Meeting Notes 

 
Overview/Timeline 

 Ongoing  – local capability assessment & community survey 
 April-August – community meetings 
 May 8 – next steering committee meeting 
 June 26 – stakeholder workshop #2 (strategy development) 
 August-October – draft the plan 
 November – steering committee/stakeholder review/feedback 
 December – submit plan to state for review 

 
Discussion of 2013 Mitigation Plan Goals 

1. Protect people, property, and natural resources. 
2. Through education and outreach, promote awareness of hazards and potential mitigation 

actions in order to increase resiliency. 
3. Integrate mitigation concepts and objectives into city-wide planning initiatives that support a 

sustainable city. 
 
Hazards Presentations 
 Sub-group breakdown – people, economy, built environment, natural environment 
 Hazard groupings:   

- Extreme Heat, Drought, Wildland Fire, Flood, Dam Failure 
- Hail, Lighting, Windstorm, Tornado, Winter Storm 
- Expansive Soils, Subsidence, Earthquake, Hazardous Materials Incident, Communicable 

Disease Outbreak 
 
Hazard Discussions 
 
Impacts relevant to most hazards 
 Power failures, particularly those affecting critical services, such as 911 communications, 

fuel pumping stations, cell phone battery life 
 Issues around Access & Functional Needs populations (including transient population) 
 Housing stock damaged, especially houses built before code (out of compliance) 
 Recreation and outdoor activities affected, including parks (people staying indoors; indoor 

activities may increase, but so would costs) 
 Degradation of golf courses and parks 
 Perception of Denver being unsafe affects amount of tourism 

http://www.denvergov.org/oem
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 Landscaping deteriorates 
 Ability to host evacuees from other jurisdictions (hospitals lack surge capacity) 
 Near end of month, citizen’s benefits or medicine can run out/run low 
 Need location for debris storage, resource staging 
 Debris cleanup costly 
 911 could be overwhelmed (due to limited size of facility – possible to integrate with other 

call centers?) 
 Need for prioritization of resources 
 Public education and messaging needs to be consistent  
 Managing public expectations starts before an emergency 
 Use of reverse 911 
 Impacts to wildlife and vegetation (loss of tree canopy) 
 Cascading effects, probability for other hazards increases 
 Potential impacts to DIA tent (snow, hail) 
 Impacts to peoples ability to get services, get to/from work 

 
Heat 
 Increased ER visits (vulnerable pops, tourists who aren’t used to the heat) 
 Deaths and illnesses/diseases 
 Lower turnout for special events (outdoor sports or festivals) 
 Decrease in volunteer support 
 Increased costs to stadiums/event venues (to keep patrons cool) 
 Increased energy demands (air conditioning use) 
 Heat decreases lifespan of infrastructure  
 Increased water demands 
 Decrease in wind, therefore decrease in wind-generated power 
 Streets buckling 

 
Wildland Fire 
 Need for mental health support 
 Fires in other areas affect Denver (power generation, transmission lines, air, water) 
 Air and water quality issues (contamination) 

 
Drought 
 Increase in dust storms, decrease in air quality 
 Water restrictions 
 Reduced stream flow 
 Food costs increase due to higher costs of production 
 Increase of diseases 

 
Flood 
 Reduction in life span of infrastructure 
 Repairs to infrastructure costly 
 Mold, asbestos 
 Xcel has 3 plants along the Platte River 
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Winter Weather 
 Traffic accidents 
 Burden on power supply system & natural gas delivery 
 When there is a natural gas outage, every house has to be individually evaluated before 

service can be restored (more time consuming than power outages) 
 Difficulty moving goods and services 
 Airport delays/cancellations, affecting not only travelers in Denver but across the nation  
 Road treatments (sand/salt) can negatively affect the environment 
 Snow removal costs 
 Short term business closures 
 Affects employees ability to get to work/lost work time 
 Areas of city with large, old trees more susceptible to falling trees/branches causing harm 

 
Wind Storms 
 Tree branches fall on power lines (preemptive tree trimming recommended) 
 Dust affects electronics and infrastructure 
 Solar panels can be damaged 
 Wind increases severity of winter weather 
 Costs for cleanup 
 Areas of city with big, old trees more susceptible to falling trees/branches causing harm 

 
Hail 
 Hail + rain results in flooding due to clogged drainage ways 
 Repairs costly 
 Hail can result in temporary closures of businesses 
 Solar panels can be damaged 
 High insurance costs (payouts and increased premiums) 
 Airport delays/cancellations, affecting not only travelers in Denver but across the nation 
 Impacts to outside events with large crowds 

 
Lightning 
 Temporary power outages (affecting SCADA or other computer/communications systems) 
 Short term closures of business, particularly large venues 
 Impacts to outside events with large crowds 

 
Tornado 
 Impacts on small businesses more pronounced, including longer term closures due to more 

destruction/lack of infrastructure 
 Cleanup/debris costs 
 Increased insurance payouts and premiums 

 
Hazardous Materials  
 Debris management more sensitive and costly due to types of materials 
 Sheltering or evacuation may be needed 
 Lack of planning for evacuation to place far from homes/facilities 
 Who is responsible for coordinating evacuations? 
 Transportation (roads/trains) may be affected 
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 Appropriate messaging necessary 
 People may not want to return to site of an incident 
 Ground and water contamination 

 
Disease Outbreak 
 Fatalities and long-term illnesses 
 Lost productivity 
 Healthcare facilities and staff can be overwhelmed 
 Healthcare staff may themselves become ill 
 Need for prioritizing vaccines in short and long terms 
 Decline in tourism and community events 

 
Geologic Hazards 
 Building codes can prevent damage from hazards (particularly building collapses) 
 Acute cases can cause deaths and injuries 
 Temporary or long term business closures 
 Delivery of services and goods affected 
 Other infrastructure can be damaged (roads, water systems, pipelines) 
 Increase in radon gas  

 
Earthquake 
 Hospitals and many other buildings not built to withstand earthquakes 
 Increase in sheltering and evacuation demands 
 Damage to dams, underground water storage tanks, above ground water reservoirs 
 Debris management – expensive and need location for debris 
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Denver Hazard Mitigation Plan 
Steering Committee Meeting #3 

May 22, 2013 
 

Agenda 
 

1. Welcome and Introductions 
 

2. Denver Hazard Mitigation Plan Update 
 

3. Community Outreach Meetings 
 Partnership with ARC 
 Dates/locations 

 
4. Risk Assessment Update 

 Community Survey 
 Stakeholder Workshop #1 
 FEMA GIS 

 
5. Developing Problem Statements 

 
6. 2013 Goals Review 

 Protect people, property, and natural resources. 
 Through education and outreach, promote awareness of hazards and potential 

mitigation actions in order to increase resiliency.  
 Integrate mitigation concepts and objectives into city-wide planning initiatives that 

support a sustainable city. 
 

7. Next Steps 
 Next Stakeholder Workshop – June 17, 2013 
 Next steering committee meeting – TBD 

 
GeoPortal Information 
http://bit.ly/Yq3dVo 
Username: Hazard.Mitigation_Denver 
Password: DENVERMITPLAN111 
 

http://www.denvergov.org/oem
https://mail.denvergov.org/owa/redir.aspx?C=1mqDQR0uukG9_rdtJbJMVnHdxOSKKtAIDoeh7cp4ENfrbEVhR9LmbZ5VUjn8lqzb0-eIki3wxBQ.&URL=http%3a%2f%2fbit.ly%2fYq3dVo
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Denver Hazard Mitigation Plan 
Steering Committee Meeting #3 

May 22, 2013 
 

Meeting Notes 
 

• Welcome and Introductions 
• Denver Hazard Mitigation Plan update 

 Community Outreach Meetings 
o Partnership with American Red Cross 
o June 19 – Barnum Recreation Center, 6pm-8pm 
o June 27 – Central Park Recreation Center, 6pm-8pm 
o July 11 – Swansea Recreation Center, 6pm-8pm 
o TBD – Harvard Gulch Recreation Center 

 Summary of the presentation to the Denver City Council Health, Safety, Education, 
and Services Committee (HSES) on May 7, 2013 

 Risk Assessment and Capability Assessment updates – by hazard 
 Community Survey Results – 

https://www.surveymonkey.com/sr.aspx?sm=3CUz7WdU4CSAmZj6fxdGAsjNBr5TOX
d3XxSFE_2fSXZSk_3d 

 FEMA GIS 
o GeoPortal Information 
o http://bit.ly/Yq3dVo 
o Username: Hazard.Mitigation_Denver 
o Password: DENVERMITPLAN111 

 
• Developing Problem Statements 

 Problem statements help summarize findings of the risk and capability assessments 
in order to understand the most significant risks and vulnerabilities to the City. 

 Once problem statements are developed, they can be communicated to elected 
officials and other stakeholders of the Hazard Mitigation Plan. 

 OEM will work to expand on the draft problem statements (for earthquake, flood, 
tornado/high wind, and hazmat incidents) that were discussed during this meeting. 

 OEM will also develop draft problem statements for the remaining hazards (dam 
failure, drought, expansive soils, extreme heat, hail, lightning, subsidence, wildfire, 
winter storm, and communicable disease outbreak) 

 OEM will submit all draft problem statements to the steering committee via email for 
feedback prior to the stakeholder workshop on June 17.   

 
• 2013 Goals Review 

 Protect people, property, and natural resources. 

http://www.denvergov.org/oem
https://www.surveymonkey.com/sr.aspx?sm=3CUz7WdU4CSAmZj6fxdGAsjNBr5TOXd3XxSFE_2fSXZSk_3d
https://www.surveymonkey.com/sr.aspx?sm=3CUz7WdU4CSAmZj6fxdGAsjNBr5TOXd3XxSFE_2fSXZSk_3d
https://mail.denvergov.org/owa/redir.aspx?C=1mqDQR0uukG9_rdtJbJMVnHdxOSKKtAIDoeh7cp4ENfrbEVhR9LmbZ5VUjn8lqzb0-eIki3wxBQ.&URL=http%3a%2f%2fbit.ly%2fYq3dVo
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 Through education and outreach, promote awareness of hazards and potential 
mitigation actions in order to increase resiliency.  

 Integrate mitigation concepts and objectives into city-wide planning initiatives that 
support a sustainable city. 
 
Suggested Additions: 

 Maximize emergency response infrastructure and equipment by prioritizing the most 
critical needs, and aggressively pursuing federal, state, local, and private funding 
when possible. 

 Build in redundant systems for critical communication, power, transport, and 
emergency response facilities. 

 Develop the most effective public communications and coordination with other 
counties, cities, state, and federal government agencies. 

 
• Next Steps 

 Next Stakeholder Workshop – June 17, 2013 
 Next Steering Committee Meeting – TBD 
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Denver Hazard Mitigation Plan 
Stakeholder Workshop #2 

Mitigation Actions and Strategies 
June 17, 2013 

 
Agenda 

 
1. Welcome and Introductions 

 
2. Denver Hazard Mitigation Plan Update 

 
3. Problem Statements and Hazard Summaries 

 
4. Identifying Mitigation Actions 

 Group breakout sessions  
i. Planning and Regulations 
ii. Structure and Infrastructure Projects 
iii. Education and Outreach 

 
5. Action Prioritization  

 
 

2013 Goals 
1. Protect people, property, and natural resources. 
2. Through education and outreach, promote awareness of hazards and potential 

mitigation actions in order to increase resiliency.  
3. Integrate mitigation concepts and objectives into city-wide planning initiatives.  
4. Build in redundant systems for critical communication, power, transport, and emergency 

response facilities. 
5. Maximize emergency response infrastructure and equipment by prioritizing the most 

critical needs, and aggressively pursuing federal, state, local, and private funding when 
possible. 

6. Develop the most effective public communications and coordination with other counties, 
cities, state, and federal government agencies. 

 
 
 
 
 
 
 
 

http://www.denvergov.org/oem
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Mitigation Action Workshop summary 

Planning (by hazard): 

Flooding: 

a. Concern – hazardous entities continue to operate in floodplains 
a. Review and consider limitations current (expansions) and new use applications. (2 Dots) 
b. Are detailed floodplain evacuation plans in place? (6 Dots) 
c. There is a significant shortage of response resources in the event of a major flooding 

event. (i.e. water rescue and public health inspectors) (1Dot) 
d. Consider targeting priority areas by multi-layering floodplain, social vulnerability, 

earthquake and other hazard maps. (1 Dot) 
e. Is there a need for a specific homeowner/business notification process for those in the 

floodplain? (1 Dot) 
f. The need to plan for pervious/green infrastructure development.  (2 Dots) 

Dam/Levee: 

a. Need city requirements for annual inspections for privately owned dams and levees. 

Tornado/Severe Winds: 

a. An assessment of the need for school related training is needed: 
b. There is a significant shortage of response resources should a significant event occur (status of 

mutual aid agreements?) 
c. Lack of a clear back-up communication system (Plan B) in the event current means are 

inoperable (see OKC Lessons Learned)  (7 Dots) 
d. More aggressive city leadership needed for COOP planning and exercising.  (2 Dots) 

Earthquakes: 

a.  Low probability event however what are requirements for hazmat mitigation in “red” zone? 

Hazmat: 

a. Assessment of communication requirements between railroads, state and city.  
b. Expanding exposure to risk as city transportation grows and conflicts increase with addition of 

the Light Rail (plus highways and railroad) (1 Dot) 

Winter Weather: 

a. Build Sphere (see photos) 
b. Consideration of local “community watch” program/response for affected vulnerable populations. 

Drought/Severe Heat: 

a. Lack of public education/awareness of the hazard (no history) and need for personal 
preparedness. (2 Dots) 



2 
 

b. Uncertainty of Public Health role. 
c. Need to focus on at-risk populations. 

Wildfire: 

a. Public education/personal preparedness for long-term smoke effects 
b. Assessment of power outage potential in the event of large fire damage to primary transmission 

lines. 
c. Long and short term health effects on city employees and responders. 

Lightning: 

a.  Not predictable but assessment of Plan B if power outages. 

Subsidence/Expansive Soils: 

a. Have mapping been completed; and if so, what is the potential threat and which areas are at 
highest risk? 

Disease Outbreak: 

a. Understaffing in Public Health and response personnel (would be day-to-day) (2 Dots) 
b. Widespread communicable disease planning lacking. 

Priorities across all hazards: 

1. Evacuation Plans for all 
2. Lack of Plan B communications in the event of significant disaster. 
3. Lack of citizen personal responsibility for preparedness. 

 

Outreach & Education 

Create Public Ed program (kickoff and continuing) (11 Dots) 

• A canned brief 
• Pamphlets etc. 

• Social Media 

• PSA’s 

• Train the Trainer 

• Appropriate language and community targeting 
• Reverse 911 registration 

• Focus on simple steps people can take 

Refresher Cert Program (1 Dot) 

NOAA radios for floodplain residents (4 Dots) 
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Coordinate w/large building management companies (they know residents and have translators) 

Basic Simple steps that are short term to prepare (makes mitigation feasible/easy) 

e.g. phone numbers (emergency & family/friends), 
3-4 days supply of food/water (not necessarily a “kit”) 
 

Leverage neighborhood associations, schools, senior centers, churches, etc. “Train the Trainer) 
(1Dot) 

Ensure language capability for materials/meeting 

Identify evacuation plan (work w/ Army Corp Engineers) for cherry creek Dam 

TV public service announcements (on various channels in appropriate languages) 

Use newsletters for non-English speakers (many of these communities have their own newsletters) 

(1 Dot) 

Information made available at Food Banks and/or through human services  

• Focus on conversations not just pamphlets 
• Repetition 

Focus on community Events for Vulnerable Populations (use appropriate language) 

Work w/commissions 

Don’t forget about non-vulnerable populations (homeowners associations) 

Identify Neighborhood Advocate (1-2 people per neighborhood) 

• They disseminate our info & are a source of info themselves 
• Target info based on neighborhood 
• Simple info to disseminate 
• Tell why steps matter (connect w/a story) 

Partner with Red Cross 

Facebook Page, Twitter (1 Dot) 

Plan what we want to communicate and then look for outlets (methods/languages) 

• Find an interesting way to kick off the campaign 

Use citizen academics in each police district 

Research success stories elsewhere 

Prioritize groups to target (specifically which languages) 

Provide NOAA radios to people in floodplain 
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Police can use mobile loudspeakers to alert people 

How to register for reverse 9-1-1 at meetings (1 Dot) 

 

Projects 

Homeowner ideas on prevention 

• Retaining walls 
• Storm Windows cover 
• Landscaping 
• Window wells 
• Program to educate 

Structural Flood Control (3 Dots) 
• Culverts; levees; drainage channels? Adding more or cleaning, repairing or increasing 

size 

Dam Failure vs. increased water areas 

Response to citizen complaints vs. identified areas 

Identified vulnerable populations 

• Residential vs. commercial vs. industrial not just citizen demographic 

Debris vs. capacity problems-compounding situation, (Impervious sufaces), reducing 

Acquisition & Relocation to create greenspace 

• Cost benefit of buying property from owner (1 Dot) 
• Relocations home to ō land? 
• Structure on stilts or retrofitting impacts from flood water damage 

Post Disaster housing 

• What’s the project/planning? 

Flooding  

• Natural areas (1 Dot) 
• Regionals Detentions ponds buildings 
• Putting Regulations in place to control redesign 
• Major Drainage 
• Bank Protection “Rip-Rap” (2 Dots) 

o When/where to build vs. letting run-off 
• Natural wetlands—very little left but some still exist if concrete 

Additional equipment 

• Heavy Rescue (earthquake) 
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Utility—above ground vs. below ground 

• Cost to bury everything—is it even possible (1 Dot) 

Earthquake—infrastructure not built to sustain 

• Extremely unlikely 
• Retrofit too costly—NO—new build standards not addressing 
• Containers of potential hazardous material not braced, or secure for fire 
• Rupture of water lines/ or Dams 
• Prescribed earthquakes? Fracking 

Winter Storms 

• Logistics of fuel support to utilities 

Disease Outbreak 

• Loss of critical workforce (1 Dot) – Operations people not transferable 
o DW has automation plan 
o DIA would be noticeable fast- alreading operation on minimum 

• Facilities can be shut down and backed up 
• Economic impact 
• Quarantine Facility: Long term vs. Short term 

Dam/Levee Failure 

• Homeowner education/outreach workshops 
• Notices: 

o 911 reverse call (may not be effective because no land line) 
o cell phone/NWS automated no opt in needed 
o Electronic automated signs permanently located in potential flood areas especially near 

dams (3 Dots) 
• Maintenance of what we have to monitor structure; inspection  
• Diversion projects—is it plausible—must have (1 Dot) 
• Age of Dams & Levees? Not that old 

Tornado/Wind  

• Infrastructure for shelter? Increase safe rooms (6 Dots) 
• Identify Areas as combined expert team – risk, fire, engineers, etc. (especially in public buildings) 
• Is it retrofit or build new or education? 

 

 

 



Office of Emergency Management  
and Homeland Security 

1437 Bannock Street, Room 3 
Denver, CO  80202 

p: 720.865.7600 
f: 720.865.7691 

www.denvergov.org/oem  
 

 

Denver Hazard Mitigation Plan 
Steering Committee Meeting 

November 20, 2013 
 

Agenda 
 

1. Welcome and Introductions 
 

2. Denver Hazard Mitigation Plan Update 
 

3. Discussion of FEMA grant applications 
– Flood Mitigation Assistance (FMA) – flooding (PW & OEM) 
– Pre-Disaster Mitigation (PDM) – wildfire (Parks) 

 
4. Mitigation action workshop summary 

 
5. Mitigation action evaluation discussion 

– Mitigation action evaluation worksheet 
 

6. Mitigation action evaluation/prioritization (if time allows) 
 

http://www.denvergov.org/oem
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Office of Emergency Management and Homeland Security
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Denver Multi-Hazard Mitigation Plan 2016 Update 

Mitigation Strategy Meeting 
Monday, June 6th 2016 

1-4pm 

Webb Building, Room 4.1.5, 201 W Colfax Ave, Denver, CO   

 

Agenda 
 

 Opening remarks and introductions 

 

 Review of the planning process, progress to date, and timeline 

 

 Summary of the hazard identification and risk assessment update  

 

 Overview of updated plan goals 

 

 Review of possible mitigation activities, alternatives, and best practices 

 

 Overview of progress on existing mitigation actions in the plan 

 

 Development of new mitigation actions 

o Review of actions identified in previous work sessions 

o Identification of additional mitigation actions (group process) 

 

 Discuss process for finalizing and prioritizing new mitigation actions 

 

 Discuss plan implementation and maintenance 

 

 Discuss next steps and public involvement 

 

 Questions and Answers/Adjourn 
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Denver Multi-Hazard Mitigation Plan 2016 Update 

Mitigation Strategy Meeting 
Monday, June 6th 2016 

1-4pm 

Webb Building, Room 4.1.5, 201 W Colfax Ave, Denver, CO   

 

Draft Hazard Summaries 
 

Hazard Geographic Extent Magnitude/ Severity 
Probability of Future 

Occurrences 
Overall Significance 

Dam/Levee Failure Limited Critical Unlikely Medium 

Drought Extensive Critical Likely High 

Earthquake Extensive Severe Unlikely Medium 

Expansive Soils/Subsidence Negligible Negligible Occasional Low 

Extreme Heat Extensive Limited Highly Likely Medium 

Flooding Limited Limited Occasional Medium 

HazMat Incident Limited Limited Highly Likely Medium 

Severe Thunderstorm Extensive Limited Highly Likely High 

Severe Winter Storm Extensive Limited Highly Likely High 

Tornado Limited Catastrophic Likely Medium 

Wildland Fire Limited Limited Likely Low 
 

Geographic Extent  

 Negligible: Less than 10 percent of planning area or isolated single-point occurrences. 

 Limited: 10 to 25 percent of the planning area or limited single-point occurrences. 

 Significant: 25 to 75 percent of planning area or frequent single-point occurrences. 

 Extensive: 75 to 100 percent of planning area or consistent single-point occurrences. 
 

Potential Magnitude/Severity 

 Negligible: Less than 10 percent of property is severely damaged, facilities and services are unavailable for less than 24 hours, 

injuries and illnesses are treatable with first aid or within the response capability of the jurisdiction. 

 Limited: 10 to 25 percent of property is severely damaged, facilities and services are unavailable for 1 to 7 days, injuries and 

illnesses require sophisticated medical support that does not strain the response capability of the jurisdiction, or results in very 

few permanent disabilities. 

 Critical: 25 to 50 percent of property is severely damaged, facilities and services are unavailable or hindered for more than 2 

weeks, injuries and illnesses overwhelm medical support for a brief time, or result in many permanent disabilities and a few 

deaths. 

 Catastrophic: More than 50 percent of property is severely damaged, facilities and services are unavailable or hindered for more 

than 2 weeks, the medical response system is overwhelmed for an extended period of time, or many deaths occur. 
 

Probability of Future Events  

 Unlikely: Less than 1 percent probability of occurrence in the next year or a recurrence interval of greater than every 100 years.  

 Occasional: 1 to 10 percent probability of occurrence in the next year or a recurrence interval of 11 to 100 years.  

 Likely: 10 to 90 percent probability of occurrence in the next year or a recurrence interval of 1 to 10 years. 

 Highly Likely: 90 to 100 percent probability of occurrence in the next year or a recurrence interval of less than 1 year.  
 

Overall Significance  

 Low: Two or more criteria fall in lower classifications or the event has a minimal impact on the planning area. This rating is 

sometimes used for hazards with a minimal or unknown record of occurrences or for hazards with minimal mitigation potential.  

 Medium: The criteria fall mostly in the middle ranges of classifications and the event’s impacts on the planning area are noticeable 

but not devastating. This rating is sometimes used for hazards with a high extent rating but very low probability rating.  

 High: The criteria consistently fall in the high classifications and the event is likely/highly likely to occur with severe strength over a 

significant to extensive portion of the planning area.  This rating is also sometimes utilized for hazards with a high psychological 

impact or for hazards that the jurisdiction identifies as particularly relevant. 
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Dam/Levee Failure 

Geographic Extent:     Limited 

Magnitude/Severity:     Critical 

Probability of Future Occurrence:    Unlikely 

Overall Significance:     Medium 

 

 Complete failure vs. partial failure 

 14 dams could cause damages or loss of life 

 Globeville neighborhood behind levee (9 Tier II facilities (one with an RMP) vulnerable 

populations, prolonged impacts) 

 Kennedy neighborhood behind Cherry Creek Dam 

 Deaths and injuries 

 Long term power failures 

 Vulnerable populations/neighborhoods in inundation areas 

 Extreme impact to transportation routes 

 Release of hazardous materials or sewage 

 Repairs to infrastructure costly 

 Mold and asbestos in homes and businesses 

 Increased potential for disease outbreak 

 Debris management 

 Erosion of stream banks 

 Degradation of parks, golf courses, landscape 

 

Drought 

Geographic Extent:     Extensive 

Magnitude/Severity:     Critical 

Probability of Future Occurrence:    Likely 

Overall Significance:     High 

 

 Cyclical hazard – can last anywhere from 2 to 26 years 

 Potential reductions in water supply from reduced snowpack 

 Potential for flash flooding increases 

 Increase in dust storms, decrease in air quality 

 Fire danger 

 Reduced stream flow 

 Water restrictions 

 Food costs increase due to higher costs of production 

 Increase in diseases 

 Impacts to tourism, manufacturing, agriculture 

 Can be affected by drought in other regions of the country 

 

Earthquake 

Geographic Extent:     Extensive 

Magnitude/Severity:     Severe 

Probability of Future Occurrence:    Unlikely 

Overall Significance:     Medium 
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 Fourteen different faults could affect Denver (though none currently active), causing millions 

to billions in damage depending on magnitude and location 

 Five earthquakes over magnitude 5 since 1882; largest was 6.6 in 1882 

 Denver has 1% probability of an earthquake greater than magnitude 5 over the next 100 

years  

 Vulnerable populations along I-25 and I-70 corridors will be severely impacted 

 Critical facilities (hospitals, fire and police stations) not built to withstand earthquakes 

 10 Tier II facilities with Risk Management Plans in “heavy” shake areas 

 Increase in sheltering and evacuation demands 

 Major transportation routes impacted/cut off (bridges, overpasses) 

 Damage to:  

 Buildings (e.g. collapsing or foundation movement) 

 dams and levees (potentially leading to flooding) 

 underground water storage tanks and water reservoirs 

 underground fuel storage tanks 

 stormwater systems (increasing the impacts of flooding) 

 sewer systems (increasing the possibility of disease outbreak) 

 gas/oil pipelines and chemical storage tanks (increasing the potential for a release or 

fires) 

 Debris management demands (costs, location) 

 

Expansive Soils/ Subsidence 

Geographic Extent:     Negligible 

Magnitude/Severity:     Negligible 

Probability of Future Occurrence:    Occasional 

Overall Significance:     Low 

 

 Not much risk identified 

 Building collapses, foundation movement 

 Acute cases can cause deaths and injuries 

 Temporary or long term business closures 

 Delivery of services and goods affected 

 Other infrastructure can be damaged (roads, water systems, pipelines) 

 

Extreme Heat 

Geographic Extent:     Extensive  

Magnitude/Severity:     Limited  

Probability of Future Occurrence:    Highly Likely  

Overall Significance:     Medium  

 

 Annual occurrence - trending toward more warmer days 

 Small increases in temperature can have drastic impacts 

 Elderly, very young, homeless, poor, special needs extremely vulnerable 

 Increased ER visits (vulnerable pops, tourists who aren’t used to the heat) 

 Deaths and illnesses/diseases 

 Lower turnout for special events (outdoor sports or festivals) 

 Increased costs to stadiums/event venues (to keep patrons cool) 

 Increased energy demands (air conditioning use) 
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 Prolonged power outages 

 Heat decreases lifespan of infrastructure  

 Increased water demands 

 Decrease in wind, therefore decrease in wind-generated power 

 Streets buckling 

 

Flood 

Geographic Extent:     Limited 

Magnitude/Severity:     Limited 

Probability of Future Occurrences:    Occasional 

Overall Significance:     Medium 

 

 Flood-prone areas:  South Platte River, Globeville, Harvard Gulch 

 4 Tier II facilities with Risk Management Plans in the 100 year floodplain, 1 in the 

SFHA (behind levee) 

 Problem areas (i.e. ponding) throughout the City 

 Vulnerable populations/neighborhoods in 100 year floodplain (College View/South 

Platte, Lincoln Park, Sun Valley, Valverde) 

 Light rail will shut down if tracks flood (low design standards – built to less than 100 

year flood levels)  

 Xcel stations along the Platte River/floodplain (power outages) 

 Residential/commercial utilities and fuel pumping stations susceptible (power 

outages) 

 Inundation of structures 

 1,846 buildings in 100-year floodplain 

 4,906 buildings in 500-year floodplain 

 Reduction in life span of infrastructure 

 Release of hazardous materials or sewage 

 Repairs to infrastructure costly 

 Mold and asbestos in homes and businesses 

 Increased potential for disease outbreak 

 Erosion of stream banks 

 Degradation of parks, golf courses, landscape 

 

Hazardous Materials Incident 

Geographic Extent:     Limited 

Magnitude/Severity:     Limited 

Probability of Future Occurrence:    Highly Likely 

Overall Significance:     Medium 

 

 Many different types of materials 

 Both fixed and mobile (air, road, pipeline, rail) 

 Fixed sites concentrated along I-70 corridor 

 Impacts dependent on type of chemical, type of release, area of release, environmental 

factors 

 Deaths and long-term illnesses 

 Increase in sheltering and/or evacuation demand 

 Transportation routes impacted (roads/rail) 
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 Ground, water, air contamination 

 People may not want to return to site of an incident 

 Debris management more sensitive and costly due to types of materials 

 

Tornado 

Geographic Extent:     Limited 

Magnitude/Severity:     Catastrophic 

Probability of Future Occurrence:    Likely 

Overall Significance:     Medium 

 

 Can strike anywhere 

 Risk generally reduces to the west 

 17 reported tornadoes between 1966 and 2015 

o No deaths 

o 13 injuries 

o $32 million total damage 

 Most tornadoes EF0 or EF1 – largest recorded, F3 

 Impacts related to path and size of tornado 

 Vulnerabilities 

o Deaths and injuries 

o Buildings destroyed 

o Power outages 

o Communication failures 

o Impacts on small businesses more pronounced, including longer term closures due 

to more destruction 

 Cleanup/debris costs 

 Increased insurance payouts and premiums 

 

Severe Thunderstorms (Hail, Lightning, Wind) 

Geographic Extent:     Extensive 

Magnitude/Severity:     Limited 

Probability of Future Occurrence:    Highly Likely 

Overall Significance:     High 

 

Hail 

 High occurrence hazard in Denver; can be billion dollar incidents 

 Damage to buildings, vehicles, communication equipment, solar panels  

 Damage to airplanes, airport 

 Airport delays/cancellations, affecting not only travelers in Denver but across the nation 

 Hail with rain results in flooding due to clogged drainage ways 

 Temporary business closures 

 Repairs costly; high insurance costs (payouts and increased premiums) 

 Impacts to outside events with large crowds 

 

Lightning 

 Deaths and injuries; anyone or anything exposed 

 Temporary power outages; cascading hazard 

 Short term closures of business, particularly large venues 

 Impacts to outside events with large crowds 
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 Increased potential for fires 

 

Wind 

 Deaths and injuries; anyone or anything exposed 

 Temporary power outages; cascading hazard 

 Short term closures of business, particularly large venues 

 Impacts to outside events with large crowds 

 Debris hazards 

 Winds can exacerbate fires; snow issues 

 

Severe Winter Storm 

Geographic Extent:     Extensive 

Magnitude/Severity:     Limited 

Probability of Future Occurrence:    Highly Likely 

Overall Significance:     High 

 

 Wind chill; heavy snow; ice 

 Traffic accidents 

 Deaths and injuries 

 Elderly, young, poor, homeless, those dependent on uninterrupted power vulnerable 

 Potential building collapses 

 Prolonged power outages 

 Burden on power supply system & natural gas delivery 

 Difficulty moving goods and services 

 Airport delays/cancellations, affecting not only travelers in Denver but across the nation 

 Snow removal costs 

 Short term business closures 

 Affects employees ability to get to work/lost work time 

 Areas of city with large, old trees more susceptible to falling trees/branches causing harm 

 Road treatments (sand/salt) can negatively affect the environment 

 

Wildland Fire 

Geographic Extent:     Limited 

Magnitude/Severity:     Limited 

Probability of Future Occurrence:    Likely 

Overall Significance:     Low 

 

 Much of Denver urbanized; hazard in mountain parks 

 More fire intensity in the northeast; could affect future development 

 Fires in other areas affect Denver (power generation, transmission lines) 

 Air and water quality issues (contamination) 

 Degradation of parks, landscape 
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Denver Multi-Hazard Mitigation Plan 2016 Update 

Mitigation Strategy Meeting 
Monday, June 6th 2016 

1-4pm 

Webb Building, Room 4.1.5, 201 W Colfax Ave, Denver, CO 

 

Draft Plan Goals 
 
The following are the draft goals as revised and updated during the planning process to update the Hazard 

Mitigation Plan based on input from Steering Committee meetings in 2013. 

 

1. Protect people, property, and natural resources. 

 

2. Through education and outreach, promote awareness of hazards and potential mitigation actions in 

order to increase resiliency.  

 

3. Integrate mitigation concepts and objectives into city-wide planning initiatives that support a 

sustainable city. 

 

 

Suggested Additions from previous meetings: 

 

4. Maximize emergency response infrastructure and equipment by prioritizing the most critical needs, 

and aggressively pursuing federal, state, local, and private funding when possible. 

 

5. Build in redundant systems for critical communication, power, transport, and emergency response 

facilities. 

 

6. Develop the most effective public communications and coordination with other counties, cities, state, 

and federal government agencies. 

 

 

Original goals from 2010 DRCOG Regional Hazard Mitigation Plan: 

 

1. Protect people, property and natural resources. 

 

2. Increase public awareness of natural hazards and their mitigation. 

 

3. Strengthen communication and coordination among public agencies, non‐governmental organizations 

(NGOs), business and private citizens. 

 

4. Coordinate and integrate natural hazard mitigation activities with local land development planning 

activities and emergency operations planning. 
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Example Mitigation Alternatives Hazard and Community Rating System categories 

Alternative 
Mitigation 
Actions 

Dam  
Failure 

Floods 
Hazardous 
Materials 

Expansive  
Soils and 

subsidence  

Weather  
Extremes 

(hail, wind, 
lightning, 

temps,  
tornadoes, 
drought) 

Earthquakes 
Wildland 

Fires 

Severe 
Winter 
Storm 

PREVENTION         

Building codes and enforcement  ■ ■ ■ ■ ■ ■ ■ 

Comprehensive Watershed Tax  ■       

Density controls ■ ■ ■ ■   ■  

Design review standards  ■ ■ ■  ■ ■  

Easements  ■ ■ ■   ■  

Environmental review standards  ■ ■ ■  ■ ■  

Floodplain development regulations ■ ■ ■      

Hazard mapping ■ ■ ■ ■   ■  

Floodplain zoning ■ ■ ■      

Forest fire fuel reduction   ■    ■  

Housing/landlord codes   ■  ■    

Slide-prone area/grading/hillside  
development regulations 

   ■   ■  

Manufactured home guidelines/regulations  ■   ■ ■   

Minimize hazardous materials waste generation   ■      

Multi-Jurisdiction Cooperation within watershed ■ ■       

Open space preservation ■ ■  ■   ■  

Performance standards ■ ■  ■ ■ ■ ■ ■ 

Periodically contain/remove wastes for disposal   ■      

Pesticide/herbicide management regulations   ■      

Special use permits ■ ■ ■ ■   ■  

Stormwater management regulations  ■ ■      

Subdivision and development regulations ■ ■ ■ ■  ■ ■  
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Alternative 
Mitigation 
Actions 

Dam  
Failure 

Floods 
Hazardous 
Materials 

Expansive  
Soils and 

subsidence  

Weather  
Extremes 

(hail, wind, 
lightning, 

temps,  
tornadoes, 
drought) 

Earthquakes 
Wildland 

Fires 

Severe 
Winter 
Storm 

Surge protectors and lightning protection     ■    

Tree Management     ■  ■ ■ 

Transfer of development rights  ■  ■   ■  

Utility location   ■ ■ ■   ■ 

PROPERTY PROTECTION         

Acquisition of hazard prone structures ■ ■  ■   ■  

Facility inspections/reporting ■ ■ ■   ■   

Construction of barriers around structures ■ ■ ■      

Elevation of structures ■ ■       

Relocation out of hazard areas ■ ■ ■ ■   ■  

Structural retrofits 
(e.g., reinforcement, floodproofing,  
bracing, etc.) 

 ■ ■ ■ ■ ■ ■ ■ 

PUBLIC EDUCATION AND AWARENESS      ■   

Debris Control  ■  ■     

Flood Insurance ■ ■       

Hazard information centers ■ ■ ■ ■ ■ ■ ■ ■ 

Public education and outreach programs ■ ■ ■ ■ ■ ■ ■ ■ 

Real estate disclosure ■ ■ ■ ■ ■ ■ ■ ■ 

Crop Insurance     ■ ■   

Lightning detectors in public areas     ■    

NATURAL RESOURCE PROTECTION         

Best Management Practices (BMPs)  ■ ■ ■ ■  ■  

Forest and vegetation management ■ ■  ■ ■  ■ ■ 

Hydrological Monitoring ■ ■ ■ ■ ■    

Sediment and erosion control regulations ■ ■ ■ ■     
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Alternative 
Mitigation 
Actions 

Dam  
Failure 

Floods 
Hazardous 
Materials 

Expansive  
Soils and 

subsidence  

Weather  
Extremes 

(hail, wind, 
lightning, 

temps,  
tornadoes, 
drought) 

Earthquakes 
Wildland 

Fires 

Severe 
Winter 
Storm 

Stream corridor restoration  ■  ■     

Stream dumping regulations  ■ ■      

Urban forestry and landscape management  ■  ■ ■  ■ ■ 

Wetlands development regulations  ■ ■ ■   ■  

EMERGENCY SERVICES         

Critical facilities protection ■ ■ ■ ■ ■ ■ ■ ■ 

Emergency response services ■ ■ ■ ■ ■ ■ ■ ■ 

Facility employee safety training programs ■ ■ ■ ■ ■ ■ ■ ■ 

Hazard threat recognition ■ ■ ■ ■ ■ ■ ■ ■ 

Hazard warning systems 
(community sirens, NOAA weather radio) 

■ ■ ■ ■ ■ ■ ■ ■ 

Health and safety maintenance ■ ■ ■ ■ ■ ■ ■ ■ 

Post-disaster mitigation ■ ■ ■ ■ ■ ■ ■ ■ 

Evacuation planning ■ ■ ■ ■   ■  

STRUCTURAL PROJECTS         

Channel maintenance  ■  ■     

Dams/reservoirs (including maintenance) ■ ■       

Isolate hazardous materials waste storage sties   ■      

Levees and floodwalls  (including maintenance)  ■       

Safe room/shelter     ■ ■  ■ 

Secondary containment system   ■      

Site reclamation/restoration/revegetation  ■ ■ ■     

Snow fences        ■ 

Water supply augmentation     ■    

 



Email/letter language 
 
The City and County of Denver’s Office of Emergency Management and Homeland Security needs your 
help!  We want to know what hazards you are concerned with in your neighborhood and what actions you 
have taken to prepare your family for an emergency.  We have created a short survey that will allow you 
to provide feedback on your levels of preparedness and will help us to create a more disaster resilient 
community.  (Survey link) 
 
The precautions that you take for yourself and your family can make a big difference during a natural 
disaster or emergency.  Access to basic services such as electricity, gas, water, telephones, and 
emergency care may be cut off temporarily, and you may have to evacuate at a moment's notice.  The 
survey questions will help us identify your biggest areas of concern. 
 
We also need your help reaching as many people as possible.  Please forward this email/the survey link 
to your constituency, neighbors, friends, and any others that may be interested in responding. 
 
Participation in this study is voluntary and anonymous.  Information will be sorted only by zip code.  The 
survey should take less than 15 minutes to complete and will be available until April 30th, 2013.  Thank 
you for your support!   
 
In addition to the survey, the Office of Emergency Management and Homeland Security is holding a 
public hazard analysis workshop on Wednesday, March 27th, 2013.  During this workshop, OEMHS staff, 
along with subject matter experts from FEMA and the National Weather Service, will present on the 
multiple hazards affecting Denver.  Participants will assist in completing a risk assessment for each 
hazard which will include ranking and prioritizing which hazards pose the biggest threat to our community. 
 
The workshop will be held in room 4.F.6 of the Wellington Webb Municipal Building located at 201 W 
Colfax Avenue.  Directions to the Webb Building can be found here.  To attend the workshop, please 
RSVP to Philip Hunt, emergency management coordinator, at philip.hunt@denvergov.org.  
 
 
 
Website language for survey 
 
The City and County of Denver’s Office of Emergency Management and Homeland Security needs your 
help!  We want to know what hazards you are concerned with in your neighborhood and what actions you 
have taken to prepare your family for an emergency.  We have created a short survey that will allow you 
to provide feedback on your levels of preparedness and will help us to create a more disaster resilient 
community.  Participation in this study is voluntary and anonymous.  Information will be sorted only by zip 
code.  The survey should take less than 15 minutes to complete and will be available until April 30th, 
2013.  Thank you for your support!  (Survey link) 
 
 
 
Website language for workshop 
 
The City and County of Denver’s Office of Emergency Management and Homeland Security is holding a 
public hazard analysis workshop on Wednesday, March 27th, 2013.  During this workshop, OEMHS staff, 
along with subject matter experts from FEMA and the National Weather Service, will present on the 
multiple hazards affecting Denver.  Participants will assist in completing a risk assessment for each 
hazard which will include ranking and prioritizing which hazards pose the biggest threat to our community. 
 
The workshop will be held in room 4.F.6 of the Wellington Webb Municipal Building located at 201 W 
Colfax Avenue.  Directions to the Webb Building can be found here.  To attend the workshop, please 
RSVP to Philip Hunt, emergency management coordinator, at philip.hunt@denvergov.org. 

http://www.surveymonkey.com/s/H87RVM8
http://www.denvergov.org/directionstowellingtonwebbbuilding/tabid/426999/default.aspx
mailto:philip.hunt@denvergov.org
http://www.surveymonkey.com/s/H87RVM8
http://www.denvergov.org/directionstowellingtonwebbbuilding/tabid/426999/default.aspx
mailto:philip.hunt@denvergov.org
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Website language: 
 
What is a Hazard Mitigation Plan? 
 
Hazard mitigation is any action taken to reduce or eliminate the long-term risk to human life and property from natural 
and man-made hazards.  State, tribal, and local governments engage in hazard mitigation planning to identify risks and 
vulnerabilities, and to develop long-term strategies designed to reduce the risk from future hazard events.  In 2000, the 
federal government passed the Disaster Mitigation Act (DMA 2000), establishing requirements for local governments to 
receive grant funding from the Federal Emergency Management Agency (FEMA). Beyond the financial incentive, a hazard 
mitigation plan includes detailed information on the specific hazards facing a city, an evaluation of affected communities 
within a city, and future actions that can be taken to reduce the overall risk within the city. 
 
What hazards? 
 
The following natural hazards were analyzed for the Denver Hazard Mitigation Plan: 

• Dam Failures 
• Droughts 
• Earthquakes 
• Expansive Soils and Subsidence 
• Extreme Heat 
• Flooding (River and Urban) 

• Hazardous Materials Incidents 
• Severe Thunderstorms (Hail, Lightning, and 

Severe Winds) 
• Severe Winter Storms 
• Tornadoes 
• Wildland Fires

 
How can you get involved?  
 
Public outreach and engagement are key components of the planning process.  Listed below are a few ways that you 
can get involved. 
 

1. Review the draft plan. (Draft Denver Hazard Mitigation Plan – will open as a .pdf in a new window)  
2. Provide comments. We have created a short survey that will allow you to provide comments and feedback.  The 

survey should take less than 5 minutes to complete and will be available through Friday, September 2, 2016. 
3. Stay informed. Connect with us on Twitter and Facebook to stay up to date on ways you can prepare your family 

for an emergency. 
 
 
Press Release language: 
 
FOR IMMEDIATE RELEASE 
 
PUBLIC INPUT OPPORTUNITY ON 
CITY AND COUNTY OF DENVER HAZARD MITIGATION PLAN UPDATE 
 
DENVER, CO — August 19, 2016 — The City and County of Denver has developed an updated Hazard Mitigation Plan.  
This is an important plan in helping the City understand the potential impacts of a multitude of hazards including floods, 
winter storms, and earthquakes, among others, and outlines strategies to reduce damage and loss.  The draft plan is 
being made available for public review and comment beginning today and running through Friday, September 2nd.   
 
The draft plan can be viewed and/or downloaded by visiting the following link: www.denvergov.org/hazardmitigation.  

https://www.surveymonkey.com/r/SQJQ8YH
https://twitter.com/DenverOEM
https://www.facebook.com/DenverOEM/
http://www.denvergov.org/hazardmitigation


 
For more information on this project, please contact Philip Hunt, planning coordinator, at 730-865-7897 or 
at philip.hunt@denvergov.org.  
 
 
Public Survey language: 
 
https://www.surveymonkey.com/r/SQJQ8YH  
 
Background:  The City and County of Denver has developed an updated Hazard Mitigation Plan that outlines risk to 
various natural and human-caused hazards and strategies intended to reduce the impacts of those hazards.  The draft 
plan has been made available for public review and comment.  This short survey is designed to capture feedback, 
comments, questions, and concerns about the draft plan and will remain open through Friday, September 2, 2016. 
 
1) Which chapter of the draft plan do you think needs the most improvement? (select all that apply) 
2) What was the most useful aspect of the draft plan? 
3) Is there anything that was not addressed by the draft plan that you feel should be included? 
4) Are you interested in receiving future correspondence regarding the Denver Hazard Mitigation Plan or other 

planning activities? If yes, please provide an email address below. 
5) Please feel free to provide any additional feedback or comments about the draft plan below. 
 
 
Social Media language: 
 
Twitter:  
 
Want to help reduce impacts from flooding, winter storms, and other hazards in #Denver? Your input is 
needed http://bit.ly/2bALFGx  
 
 
Facebook:  
 
Our office needs your help!  We have drafted an update to the Denver Hazard Mitigation Plan and would like your 
feedback. 
 
Hazard mitigation is any action taken to reduce or eliminate the long-term risk to human life and property from natural 
and man-made hazards.  State, tribal, and local governments engage in hazard mitigation planning to identify risks and 
vulnerabilities, and to develop long-term strategies designed to reduce the risk from future hazard events. 
 
Public outreach and engagement are key components of the planning process.  Please 
visit www.denvergov.org/hazardmitigation to review the draft plan and learn about other ways that you can get 
involved. 
 
 
Denver Employee Bulletin language: 
 

• Feedback Sought on Draft Denver Hazard Mitigation Plan Update 
The Office of Emergency Management and Homeland Security has drafted an update to the Denver Hazard 
Mitigation Plan and is seeking public review and comments by Friday, September 2, 2016.  Hazard mitigation is 
any action taken to reduce or eliminate the long-term risk to human life and property from natural and man-
made hazards.  State, tribal, and local governments engage in hazard mitigation planning to identify risks and 
vulnerabilities, and to develop long-term strategies designed to reduce the risk from future hazard events.  The 

mailto:philip.hunt@denvergov.org
https://www.surveymonkey.com/r/SQJQ8YH
http://bit.ly/2bALFGx
http://www.denvergov.org/hazardmitigation


draft plan can be viewed by visiting the following link: www.denvergov.org/hazardmitigation.  For more 
information on this project, please contact Philip Hunt, planning coordinator for the Office of Emergency 
Management and Homeland Security, at philip.hunt@denvergov.org. 

 
 
LEPC Flyer language: 
 
Our office needs your help!  We have drafted an update to the Denver Hazard Mitigation Plan and would like your 
feedback. 
 
Hazard mitigation is any action taken to reduce or eliminate the long-term risk to human life and property from natural 
and man-made hazards.  State, tribal, and local governments engage in hazard mitigation planning to identify risks and 
vulnerabilities, and to develop long-term strategies designed to reduce the risk from future hazard events. 
 
Public outreach and engagement are key components of the planning process.  Please 
visit www.denvergov.org/hazardmitigation to review the draft plan and learn about other ways that you can get 
involved. 
 

http://www.denvergov.org/hazardmitigation
mailto:philip.hunt@denvergov.org
http://www.denvergov.org/hazardmitigation
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Denver Office of Emergency Management and Homeland Security 
Hazards in Your Community 

Questionnaire 
 

1. How concerned are you about the possibility of our community being impacting by a disaster? 
 
 Very Concerned  Somewhat Concerned  Not Concerned 
 

2. How concerned are you about the following disasters which could affect Denver?  
(Check the corresponding box for each hazard) 

 

Disaster Very Concerned Somewhat 
Concerned 

Not Concerned 

Dam/Levee Failure    

Disease Outbreak    

Drought    

Earthquake    

Extreme Heat    

Flood    

Hail    

Hazardous Materials Spill/Release    

Lightning    

Severe Wind    

Severe Winter Storm    

Sinkhole    

Tornado    

Wildfire    

Other: _________________    

    

3. Are you interested in making your home or neighborhood more resistant to hazards? 
 

 Yes  No 
 

4. Would incentives such as insurance discounts, property tax breaks, or low interest loans motivate you to take 
additional steps to protect your property from hazards? 

 
 Yes  No 

 
If no, please explain.   

 
 

5. Are there other incentives not listed that would motivate you to take steps to protect your property from 
hazards?  
 
 

6. What is the most effective way for you to receive information about protecting yourself from disasters? 
(Please select up to three)
 

 Newspaper 
 TV 
 Radio 
 Online (e.g. news or city website) 
 Email 
 Direct mail  

 
 Social media (e.g. Facebook, Twitter) 
 Schools 
 Police/Fire Department/EMS 
 Public workshops/meetings 
 Other: ________________________ 
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7. In the following list, please check those activities that you have done in your household, plan to do in the near 
future, do not plan to do, or if you need more information. (Please check one answer for each activity) 
 

In your household, have you or someone in your 
household: 

Have 
Done 

Plan 
To Do 

Don’t 
Plan 

To Do 

Need More 
Information 

Attended meetings or received written information on natural 
disasters or emergency preparedness?  

    

Talked with members in your household about what to do in 
case of a natural disaster or emergency? 

    

Developed a “Household/Family Emergency Plan” in order to 
decide what everyone would do in the event of a disaster? 

    

Prepared a “Disaster Supply Kit” (stored extra food, water, 
batteries, or other emergency supplies)? 

    

Discussed or practiced shutting off water, electricity and gas 
in the event of a natural disaster? 

    

Registered your cell phone with Denver 911 to receive calls 
if there is an emergency in your area? (To register, please 
visit www.denvergov.org/OEM and select the “Emergency 
Cell Phone Notification Program” link) 

    

 
8. Disasters can have a significant impact on a community, but planning for these events can help lessen the 

impacts.  The following statements will help determine citizen priorities regarding planning for disasters in 
Denver.  Please tell us how important each one is to you. 
 

Statements 
Very 

Important 
Somewhat 
Important 

Not Very 
Important 

Not 
Important 

Protecting private property      

Protecting critical facilities (e.g. police/fire 
stations, hospitals, transportation networks) 

    

Preventing development in hazard areas     

Enhancing the function of natural systems (e.g. 
streams and wetlands) 

    

Protecting historical and cultural landmarks     

Protecting and reducing damage to utilities     

Strengthening emergency services (e.g. 
police/fire/EMS) 

    

Promoting cooperation among public agencies, 
citizens, non-profits, and businesses 

    

 
 
Please feel free to provide any additional comments: 

 

 

 

http://www.denvergov.org/OEM
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CITY AND COUNTY OF DENVER, COLORADO 
ACTING BY AND THROUGH ITS BOARD OF WATER COMMISSIONERS 

 
A RESOLUTION OF THE BOARD OF WATER COMMISSIONERS ADOPTING AMENDED 

ANNEX A AS PART OF THE CITY & COUNTY OF DENVER MULTI-HAZARD MITIGATION 
PLAN 

 

WHEREAS, the United States Congress passed the Disaster Mitigation Act of 2000 

(“Disaster Mitigation Act”) emphasizing the need for disaster mitigation of potential hazards; and 
 

WHEREAS, in 2013 City & County of Denver requested that the City and County of 
Denver, Acting by and through its Board of Water Commissioners (“Denver Water”), as a 
property owner in City & County of Denver, participate in the Act’s prescribed mitigation planning 
process to prepare City & County of Denver’s Multi-Hazard Mitigation Plan; and 

 

WHEREAS, Denver Water understands that undertaking hazard mitigation actions will 
reduce the potential for harm to people and property from future hazard occurrences; and 

 

WHEREAS, acting as a City & County of Denver property owner, Denver Water 
participated in the FEMA prescribed mitigation planning process to assist in the preparation of 
City & County of Denver’s Multi-Hazard Mitigation Plan; and 

 

WHEREAS, the Colorado Department of Emergency Management and the Federal 
Emergency Management Agency Region VIII officials have reviewed the City & County of Denver 
Multi- Hazard Mitigation Plan and approved it contingent upon official adoption of the 
participating governing body; and 

 

WHEREAS, Denver Water desires to comply with the requirements of the Disaster 
Mitigation Act and to augment its emergency planning efforts by formally adopting ANNEX A, 
where it specifically references Denver Water within the City & County of Denver Multi-Hazard 
Mitigation Plan; and 

 

WHERAS,  Denver Water in conjunction with City & County of Denver Government is 
recognizing the FEMA approval of the City & County of Denver Multi-Hazard Mitigation Plan, 
which inventories the threat that natural hazards pose to people and property within that 
community; and 

 

WHEREAS, the Disaster Mitigation Act made available hazard mitigation grants to state 

and local governments including special districts; and 
 

WHEREAS, an adopted Multi-Hazard Mitigation Plan is required as a condition for future 
funding for mitigation projects under multiple FEMA pre- and post-disaster mitigation grant 
programs; and 

 

WHEREAS, adoption of ANNEX A by the governing body for the City and County of 
Denver, Colorado, Acting by and through its Board of Water Commissions (Denver Water) is 
committed to fulfilling the mitigation goals and objectives outlined in the Multi-Hazard plan. 
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NOW, THEREFORE BE IT RESOLVED, that the City and County of Denver, Colorado, Acting 
by and through its Board of Water Commissioners, adopts the corrected ANNEX A of the City & 
County of Denver Multi-Hazard Mitigation Plan; and 

 

BE IT FURTHER RESOLVED, Denver Water will submit this Adoption Resolution to 
City & County of Denver Government, the Colorado Department of Emergency Management 
and Federal Emergency Management Agency Region VIII officials to acknowledge approval of 
ANNEX I. 

 
ADOPTED AND APPROVED _____________________ BY CITY AND COUNTY OF 
DENVER, ACTING BY AND THROUGH ITS BOARD OF WATER COMMISSIONERS. 

   
 

  
 

By:    
President 

DocuSign Envelope ID: BE202FD0-538E-4610-85FA-CDA11D113A2F
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Appendix F Historic Landmarks 

 

Table 1: Historic Landmarks in the City and County of Denver 

LANDMARK NAME ADDRESS 

Frank E. Edbrooke House 931 E 17th Avenue 

Fire Station No. 11 40 W 2nd Avenue 

Hover/Bromley Building 1348 Lawrence Street 

Benjamin Brown House 410 Marion Street 

Kinneavy Terrace 2700 Stout Street 

Highlands United Methodist Church 3131 Osceola Street 

Fleming House 1133 Pennsylvania Street 

McKibben Building 1411 Larimer Street 

Conine-Horan House 2839 Wyandot Street 

Elitch Theater 4550 W 38th Avenue 

Lorenzo Benson House 1301 Elizabeth Street 

Sayre's Alhambra 801 Logan Street 

Crescent Hand Laundry 2323 W 30th Avenue 

Cranmer House 200 Cherry Street 

Fire Station No. 14 1426 Oneida Street 

Fire Station No. 18 2205 Colorado Boulevard 

Berkeley School 5025 Lowell Boulevard 

Bryant-Webster School 3635 Quivas Street 

North High School 2960 Speer Boulevard 

St Dominic’s Church 2905 Federal Boulevard 

Lake Middle School 1820 Lowell Boulevard 

Enos House 841 Washington Street 

Byers Junior High School 150 S Pearl Street 

Edison Elementary School 3350 Quitman Street 

Ice House 1801 Wynkoop Street 

Huddart Terrace 625 E 16th Avenue 

Shorter Ame Church 119  Park Avenue West 

Cuthbert-Dines House 1350 Logan Street 

Helene Apartments 1062 Pearl Street 

Fifth Church Of Christ Scientist 1477 Columbine Street 

Arthur E. Pierce House 24 E Ellsworth Avenue 

Lincoln Elementary School 710 S Pennsylvania Street 

Westside Courthouse 924 W Colfax Avenue 

Grant House 100 S Franklin Street 

Hayes Townhouses 1726 Pearl Street 

Arcanum-Beldame Apartments 1904 Logan Street 

Steck Elementary School 425 Ash Street 

Epworth Church/Community Center 1130 31st Street 

Dugal Farmhouse 4775 E 6th Avenue 
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LANDMARK NAME ADDRESS 

Hitchings House 1620 Market Street 

Lieberhart/Lindner Building 1624 Market Street 

Commercial Building 1642 Market Street 

Commercial Building 1644 Market Street 

Columbia Hotel 1322 17th Street 

St Elizabeth’s Chapel 2825 W 32nd Avenue 

John Mitchell House 670 Clarkson Street 

William Moses House 4001 W 30th Avenue 

Henri Foster House 2533 W 32nd Avenue 

Clements Rowhouse 2201 Glenarm Place 

Butters House 1129 Pennsylvania Street 

Sheridan Heritage Building 1635 17th Street 

Chappell House 1555 Race Street 

Masonic Temple Building 1614 Welton Street 

Barney Ford House 1514 Blake Street 

Kettle Building 1422 Larimer Street 

Congdon Building 1421 Larimer Street 

Sussex Building 1430 Larimer Street 

Granite Building 1460 Larimer Street 

Crawford Building 1437 Larimer Street 

Lincoln Hall Building 1415 Larimer Street 

Miller Building 1401 Larimer Street 

Wynkoop Building 1738 Wynkoop Street 

Insurance Exchange Building 910 15th Street 

Anfenger House 2900 Champa Street 

Wood/Morris/Bonfils House 707 Washington Street 

Hotel Hope Building 1400 Larimer Street 

Barth Hotel 1514 17th Street 

Church Of The Ascension 600 N Gilpin Street 

Baur Confectionary Company 1512 Curtis Street 

Petrikin Estate 2109 E 9th Avenue 

Governor Carr Residence 747 Downing Street 

2500 Walnut Street 2500 Walnut Street 

Windsor Stables Building 1732 Blake Street 

Sweet-Miller House 1075 Humboldt Street 

Milheim House (From 1355 Penn) 1515 Race Street 

Paramount Theater 1621 Glenarm Place 

Brown Palace Hotel 321 17th Street 

Crawford Hill Mansion 969 Sherman Street 

Guaranty Bank Building 805 17th Street 

Fergeson/Gano House 722 E 7th Avenue 

Porter House 975 Grant Street 

Robinson House 1225 Pennsylvania Street 

Brown/Garrey/Congdon House 1300 E 7th Avenue 
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LANDMARK NAME ADDRESS 

Huddart/Lydon House 2418 Stout Street 

Douglass Undertaking Building 2745 Welton Street 

Denver Dry Building 700 16th Street 

American National Bank 818 17th Street 

Bethesda Gateway and Chapel 4400 E Iliff Avenue 

Carpenter Gothic Houses 1173 Delaware Street 

The Colonnade 1210 E Colfax Avenue 

1750 Gilpin Building 1750 Gilpin Street 

Evans School 1115 Acoma Street 

Hamilton Apartment Building 1475 Humboldt Street 

7Th Avenue Congregational Church 678 King Street 

Ten-Winkel Towers 404 W 12th Avenue 

Norman Apartment Building 99 S Downing Street 

Cameron Methodist Church 1600 S Pearl Street 

Globeville School 5100 N Lincoln Street 

Denver Union Station 1701 Wynkoop Street 

Fairmount Mausoleum 400 S Quebec Street 

Tammen Hall 1010 E 19th Avenue 

Doyle-Benton House 1301 N Lafayette Street 

Catherine Mullen Nurses Home 1895 N Franklin Street 

Fire House No. 3 2500 Washington Street 

Feldhauser/Baldwin Building 1617 California Street 

Half-Moon House 3205 W 21st Avenue 

Raymond House-Castle Marne 1572 Race Street 

Malo House 500 E 8th Avenue 

Adams/Fitzell House 1359 Race Street 

Dunning-Benedict House 1200 Pennsylvania Street 

Keating House 1207 Pennsylvania Street 

Frederic Neef House 2143 Grove Street 

Sykes/Nicholson House 1410 High Street 

Watson House 1437 High Street 

Grant/Humphrey Mansion 770 Pennsylvania Street 

Adolph Zang House 709 Clarkson Street 

Equitable Building 730 17th Street 

John Collins United Methodist Church 2300 S Bannock Street 

Myrtle Hill School 1125 S Race Street 

Schulz-Neef House 1739 E 29th Avenue 

Fitzroy Place 2160 S Cook Street 

Hangar 61 8700 E 21st Avenue 

Epiphany Episcopal Church 100 Colorado Boulevard 

Amter Residence 222 S Fairfax Street 

Holland House 2340 S Josephine Street 

Warming House At Evergreen Lake   

Pueblo Trading Post, Red Rocks Park   



 

 

CITY AND COUNTY OF DENVER HAZARD MITIGATION PLAN – APPENDIX F HISORIC LANDMARKS  Page 4 

LANDMARK NAME ADDRESS 

Red Rocks Theater   

Bonfils Memorial Theater / Lowenstein Theater 1475 Elizabeth Street 

Lobach House 2851 Perry Street 

Lang/Zang House 1532 Emerson Street 

Guerrieri/Decunto House 1650 Pennsylvania Street 

Gebhard/Smith House 2229 Downing Street 

Kistler/Rodriguez House 700 E 9th Avenue 

Baerresen/Freeman House 1718 Gaylord Street 

Wheeler Block 2150 W 29th Avenue 

Wolcott School 1410 Marion Street 

Denver Athletic Club 1325 Glenarm Place 

Curry/Chucovich House 1439 Court Place 

Bosler House 3209 W Fairview Place 

Forster-McCauley-Symes-French Consulate House 736 Pearl Street 

Gallup-Stanbury Building 1445 Larimer Street 

McCrary Building 1634 Market Street 

McKinley Mansion 948 Logan Street 

McNeil House 930 Logan Street 

Peter McCourt House 1471 High Street 

US Mint 320 W Colfax Avenue 

Amos B. Hughes House 3600 Clay Street 

Governor’s Mansion 400 E 8th Avenue 

Byers/Evans House 1310 Bannock Street 

Trinity Methodist Church 1820 Broadway Street 

First Baptist Church 1373 Grant Street 

Daniels And Fisher Tower 1101 16th Street 

Molly Brown House 1340 Pennsylvania Street 

Emerson School 1420 Ogden Street 

Fire House No. 15 1080 Clayton Street 

Hose Company No. 1 1963 Chestnut Place 

1st And Broadway Building 101 Broadway 

Denver Press Club 1330 Glenarm Place 

Temple Emmanuel/Temple Center 1595 Pearl Street 

Brind Mansion 1000 Logan Street 

Wyatt School 3620 Franklin Street 

Greenleaf Masonic Temple 400 Saint Paul Street 

Scottish Rite Masonic Temple 1370 Grant Street 

Park Hill Library 2000 Dexter Street 

Byers Library 675 Santa Fe Drive 

Smiley Library 4501 W 46th Avenue 

Woodbury Library 3625 Federal Boulevard 

Greeters of America 1740 Ulster Street 

Moffat Station 2101 15th Street 

Field Officers Quarters 3742 W Princeton Circle 
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LANDMARK NAME ADDRESS 

East High School 1545 Detroit Street 

Cass House 733 E 8th Avenue 

Stevens School 1140 Columbine Street 

South High School 1700 E Louisiana Avenue 

Smedley Elementary School 4250 Shoshone Street 

West High School 951 Elate Street 

Ashley Elementary School 1914 Syracuse Street 

Ebert Elementary 410  Park Avenue West 

Cody House 2932 Lafayette Street 

McBird House 2225 Downing Street 

Wolf House 2036 Ogden Street 

Pope/Thompson/Wasson House 1320 Race Street 

St Andrews Memorial Chapel 2015 Glenarm Place 

Beth Eden Baptist Church 3241 Lowell Boulevard 

St Luke’s Church 1256 Poplar Street 

Woodman’s Life Building 2100 Downing Street 

Talmage & Boyer Terrace & Commercial Block 2925 Wyandot Street 

Kappler-Cannon-Fieger Home 1904 Kearney Street 

Herman Heiser House 3016 Osceola Street 

Dr. Margaret Long House 2070 Colorado Boulevard 

Botanic Gardens House 909 York Street 

Montclair Community Center 6820 E 12th Avenue 

Dennis Sheedy House 1115 Grant Street 

Campbell House 940 Logan Street 

Clemes-Lipe House 901 Pennsylvania Street 

Taylor House 945 Pennsylvania Street 

Whitehead/Peabody House 1128 Grant Street 

Smith House 1801 York Street 

Denver Tramway Power Plant 1416 Platte Street 

Tivoli Brewery 1318 10th Street 

Buckhorn Exchange 1000 Osage Street 

Tears/Mcfarlane House 1290 Williams Street 

Sacred Heart Church 2760 Larimer Street 

Thomas Hornsby Ferrell House 2123 Downing Street 

Asbury Methodist Church 2205 W 30th Avenue 

Cox House 3417 Lowell Boulevard 

Cox Gargoyle House 3425 Lowell Boulevard 

Miller House 2501 High Street 

John Brisbane Walker House 3520 Newton Street 

Cheesman Park Memorial 1000 High Street 

Boettcher Memorial Center 1005 York Street 

James Fleming House 1501 S Logan Street 

Fire House No. 1 1326 Tremont Place 

US Post Office 1823 Stout Street 
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LANDMARK NAME ADDRESS 

Voorhees House 1471 Stuart Street 

Smith House 1435 Stuart Street 

Bliss House 1389 Stuart Street 

Bosworth House 1400 Josephine Street 

Coyle/Chase House 532 W 4th Avenue 

Treat Hall 1800 Pontiac Street 

Creswell House 1244 Grant Street 

Daly House 1034 Logan Street 

Gate Lodge-Fairmount Cemetery 400 S Quebec Street 

Ivy Chapel-Fairmount Cemetery 400 S Quebec Street 

Stuart Street House-A 1444 Stuart Street 

The Cornwall 1317 Ogden Street 

Frank Damascio House 3611 Osage Street 

St Thomas Church 2201 Dexter Street 

Phipps House 3400 Belcaro Drive 

Chapel Of Our Merciful Savior 2222 W 32nd Avenue 

Mt Carmel Church 3549 Navajo Street 

Gates House 1365 Josephine Street 

Rosenzweig House 1129 E 17th Avenue 

Walter/Bierly House 2259 Gilpin Street 

Stearns House 1030 Logan Street 

Kenehan House 1390 Stuart Street 

Woodbury House 2841 Perry Street 

Nagel House 2335 Stout Street 

Auditorium Theater 920 14th Street 

Emmanuel/Sherith Chapel 1201 10th Street 

St John’s Episcopal Church 1313 Clarkson Street 

Immaculate Conception 401 E Colfax Avenue 

1st Church-Christ Scientist 1401 Logan Street 

Denver Women’s Press Club 1325 Logan Street 

Zion Baptist Church 933 E 24th Avenue 

St Elizabeth’s Church 1060 11th Street 

S. Broadway Christian Church 23 Lincoln Street 

Evans Chapel 2199 S Race Street 

St Marks Church 1160 Lincoln Street 

Scott Methodist Church 2201 Ogden Street 

St Cajetan’s Church 900 Lawrence Street 

Skinner Middle School 3435 W 40th Avenue 

Romeo Block 2944 Zuni Street 

Blue Bird Theater 3315 E Colfax Avenue 

House With Round Window 3240 W Hayward Place 

Queree House 2914 W 29th Avenue 

Eugene Field House 701 S Franklin Street 

Dora Moore Elementary School 846 Corona Street 
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LANDMARK NAME ADDRESS 

Baker-Plested House 1208 Logan Street 

St Patrick’s Church 3301 Pecos Street 

Kaub House 2343 Stout Street 

Four Mile House 715 S Forest Street 

Grant Middle School 1751 S Washington Street 

Wells Fargo Building 1338 15th Street 

Croke/Patterson House 420 E 11th Avenue 

Elyria School 4725 High Street 

Margery Reed Mayo Day Nursery 1128 28th Street 

Milo Smith House 1360 Birch Street 

Ross-Lewin Double 1912 Logan Street 

Leeman Auto Company Building 550 Broadway Street 

Henry Lee House 2653 W 32nd Avenue 

Flower/Vaile House 1610 Emerson Street 

Barnum Building 1412 Larimer Street 

Oxford Hotel 1659 Wazee Street 

Burlington Hotel 2201 Larimer Street 

Boston Building 822 17th Street 

Jane Silverstien Ries House 737 Franklin Street 

Aromor Apartment Building 225 E 13th Avenue 

Neahr House 1017 S Race Street 

Park Hill Elementary 5050 E 19th Avenue 

Asbury Elementary School 1320 E Asbury Avenue 

Horace Mann Middle School 4130 Navajo Street 

Colorado Federal Building 821 17th Street 

Morey Middle School 840 E 14th Avenue 

DPS Admin Building 414 14th Street 

Chamberlain Observatory 2930 E Warren Avenue 

Graham/Bible House-City Park 2080 York Street 

Bath House 600 S Marion Street 

Nursery Building 888 E Iliff Avenue 

Golda Meir House 1146 9th Street 

Ogden Theater 935 E Colfax Avenue 

Joshel House 220 S Dahlia Street 

Cory Elementary School 1550 S Steele Street 

Merrill Middle School 1551 S Monroe Street 

Boat House Pavilion 691 S Franklin Street 

Savage Candy Co. Building 2162 Lawrence Street 

CF Holmes, Jr. House 2330 Downing Street 

Austin Building 2400 E Colfax Avenue 

El Jebel Temple 1770 Sherman Street 

Steele Elementary 320 S Marion Street 

Fager Residence 2947 Umatilla Street 

Fire House No. 7 3600 Tejon Street 
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LANDMARK NAME ADDRESS 

Guadalupe Church 3559 Kalamath Street 

German House/Denver Turnverein 1570 Clarkson Street 

Sherman School 200 Grant Street 

Alexander Cowie House 3147 Umatilla Street 

Edward L. Fox House 3225 Quivas Street 

Cole-Derose Apartment House 1940 W 33rd Avenue 

Constitution Hall (Site - Demolished) 1501 Blake Street 

Stadium Arena 4655 Humboldt Street 

Tramway Building 1100 14th Street 

Lowry Chapel No. 1 293 Roslyn Street 

Neusteter Building 720 16th Street 

Gulliver-Lynch House 227 S Lincoln Street 

Tramway Cable Building 1801 Lawrence Street 

Cerrones Grocery 3617 Osage Street 

Thomas M. Field House (Site - Demolished) 2305 S. Washington Street 

Odd Fellows Hall 1543 Champa Street 

Emily Griffith Opportunity School 1250 Welton Street 

John Porter House 777 Pearl Street 

Kerr House 1900 E 7th Avenue Parkway 

Stanley School/ Montclair School 1301 N Quebec Street 

The Waldman 1515 E 9th Avenue 

Mattie Silks House 2009 Market Street 

Mayan Theater 110  Broadway 

The Aldine 1001 E 17th Avenue 

Decker Library 1501 S Logan Street 

Hannigan/Canino Terrace 3500 Navajo Street 

Annunciation Church 3601 Humboldt Street 

20th St Gym 1011 20th Street 

Navarre Building 1725 Tremont Place 

Richthofen Castle 7020 E 12th Avenue 

Hallet House 900 Logan Street 

Pearce/Mccallister House 1880 Gaylord Street 

Hugh MacKay House 3359 Alcott Street 

Ghost/Rose House 1899 York Street 
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