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I. INTRODUCTION 

The flood warning plan for the Westerly Creek drainage basin is viewed as an annex or appendix to 

Denver and Aurora's emergency operations plans.  As such, it provides a set of operational procedures to 

be carried out during a flood on Westerly Creek.  The Westerly Creek drainage basin is located in both 

Aurora and Denver.  Therefore, planning and emergency response must be a multi-jurisdictional effort. 

The Westerly Creek Flood Warning Plan is designed primarily to reduce the potential for loss of life 

resulting from flash floods within the Westerly Creek drainage basin.  This includes flood hazard areas 

located outside the defined floodplain for Westerly Creek (e.g., Easterly Creek or Del Mar Parkway, 

Windsor Gardens and other problem areas in the upper basin).  It is also probable that heavy precipitation 

occurring over the lower drainage basin below Kelly Road Dam would cause flooding before any 

problem develops at Kelly Road Dam.  The Westerly Creek Flood Warning Plan addresses this 

possibility by recognizing critical rainfall thresholds capable of causing this type of problem. 

Urban Drainage and Flood Control District (UDFCD), the City and County of Denver, and the City of 

Aurora in cooperation with the National Weather Service prepared this plan.  UDFCD acknowledges the 

valuable contributions of many individuals that assisted in preparing this plan. 

Users of this plan should be aware of the area wide meteorological support provided through UDFCD's 

Flash Flood Prediction Program, the weather and flood forecast information available via the Internet, 

fax, and email communications, and the real-time rainfall and stream level data from the automated flood 

detection network known as the ALERT System. 

The user should read the entire plan carefully to be aware of all of its elements.  Users should also 

understand the following:  

 

The local governments participating in this flood warning plan believe that the early flood detection 

system described herein is a key component of the complete flood warning system.  They recognize, 

however, that the possibility of inadvertent error in design or failure of equipment to function may 

prevent the system from operating perfectly at all times.  Therefore, nothing contained herein may be 

construed as a guarantee of the system or its operation, or create any liability on the part of any party or 

its directors, officers, employees or agents for any damage that may be alleged to result from either 

operating or failing to operate the detection system or any of its component parts. 
NOTE: Similar language is found in Agreement No. 87-07.03 
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II. THE DRAINAGE BASIN 

This section provides an overview of the watersheds and flood hazards associated with Westerly Creek 

including descriptions of the drainage basin, historic floods, flood hydrology, and flooding extents.  Much of 

the information in this section of the warning plan was excerpted from the following flood studies: 

1. Urban Drainage and Flood Control District, City and County of Denver, City of Aurora, Flood 

Hazard Area Delineation, Westerly Creek, prepared by Camp Dresser & McKee., January 1977. 

2. Urban Drainage and Flood Control District, City and County of Denver, City of Aurora, Flood 

Hazard Area Delineation, Westerly Creek, prepared by Merrick, March 1983. 

3. Urban Drainage and Flood Control District, City of Aurora, Outfall Systems Planning, Westerly 

Creek East of Havana, prepared by Merrick, October 1996. 

4. FEMA, Digital Flood Insurance Rate Map (FIRM) and Flood Insurance Study, August 16, 1995. 

5. NOAA, National Climatic Data Center, Flood Event Record Details. 
 

 

DRAINAGE BASIN DESCRIPTION 

The 17.5 square mile Westerly Creek drainage basin is located within the jurisdiction of Aurora, Denver and 

Lowry Air Force Base.  The drainage basin is a crescent shaped area draining in a northwest-to-north 

direction to its confluence with Sand Creek, a right-bank tributary of the South Platte River. The headwaters 

of the watershed rise on a low rolling divide between the Cherry Creek and West Toll Gate Creek drainage 

areas. The basin is about 8.5 miles long and 3 miles wide at its widest point.   

From the headwaters to the confluence with Sand Creek, the total fall in the watershed is 425 feet, or an 

average slope of 0.9 percent. Thus the watershed tends to have a rapid response to storm events in both 

individual local subareas and in the basin as a whole. The basin at the present time contains approximately 

900 acre-feet of detention storage, 80 percent of which is in man-made storm detention facilities of varying 

adequacies to control flooding.   

A high percentage of the watershed is developed with residential and commercial properties.  Consequently, 

due to the substantial amount of impervious area, runoff from rainfall events occurs very rapidly with much 

higher volumes as compared with an undeveloped basin condition. 

Figure II-1 shows the drainage basin boundaries for Westerly Creek. 
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Figure II-1 Westerly Creek Watershed 
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RECENT FLOOD CONTROL IMPROVEMENTS 

A number of flood control and storm drainage improvements have been constructed since 1996.  These 

facilities have changed the hydrologic response of the drainage basin and significantly reduced the flood 

hazard in certain areas.   

In 1996, the City of Aurora in cooperation with the Urban Drainage and Flood Control District prepared an 

Outfall Systems Planning Study for Westerly Creek East of Havana. The planning study presented 

recommendations for improvements to detention ponds in publicly owned parks. These improvements 

reduce the downstream discharge, thereby decreasing flood drainage and minimizing the need for extensive 

conveyance improvements.  

Since the planning study, the existing outfall structure from Expo Park was replaced with an outfall facility, 

which connects to the existing 48" storm sewer in Alameda Avenue. The embankment along the west side of 

Expo Park was raised to eliminate overflows into the Highline Canal.  The embankment along the 

Cobblewood Development was raised to provide 100-year protection.  A diversion pipe along Exposition 

Avenue was installed to divert minor flood flows in excess of base flows to the existing 66" storm sewer in 

Havana Street.  

The embankment along the north boundary of Utah Park was raised by two feet and emergency spillway was 

installed at the northwest corner of the park. 

Pond C, in Canterbury Park along the Canterbury Tributary, was modified by eliminating the trench drain in 

Joliet Street and replacing it with new inlets that connect to the storm drain in Joliet Street rather than the 

pond. 

The Jewell Wetland area was purchased by Aurora and is now used to provide flood storage. Improvements 

included construction of a berm around the woodland area and installation of channel stabilization measures. 

EXISTING FLOOD CONTROL FACILITIES 

The following paragraphs provide a brief discussion of existing flood control and drainage facilities, which 

will influence decision making relative to flood emergencies in the Westerly Creek drainage basin.  The 

paragraphs and corresponding figures also summarize available hydrologic and floodplain information. 

KELLY DAM 

The previous plan gave considerable attention to the flood hazard in Denver immediately downstream of 

Kelly Road Detention Dam, which is located at the north end of Lowry AFB.  The potential for floodwaters 

to overtop the west embankment of Kelly Dam has been nearly eliminated by the construction of Westerly 

Creek Dam, which is located upstream of Kelly Dam adjacent to the Lowry AFB golf course.  Consequently, 

the previous procedure for detailed monitoring of Kelly Dam water levels by Lowry personnel is no longer 

necessary.  Kelly Dam water levels will continue to be monitored by the automated ALERT sensor located 

near the low flow outlet.  Lowry personnel can provide periodic or casual water level observations to Denver 

when requested. 
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EXPO PARK DETENTION BASIN 

The Expo Park detention basin (also known as Pond A-B) is located in Aurora on the main stem of Westerly 

Creek upstream of Lowry AFB and immediately east of the Highline Canal crossing of Alameda Avenue.  

Low flows from the 5.8 square mile drainage basin outfall directly into the Highline Canal, thus isolating the 

upper basin from the lower basin for frequent runoff events.  For larger events, the facility discharges to the 

existing storm sewer system.  Flows that exceed this capacity are released over a spillway section onto 

Alameda.  An ALERT rain and stage gage located at Expo Park reports rainfall and water level information 

to all operating ALERT Base Stations.  A second stage sensor at this site reports water levels for the 

Highline Canal.  Figure II-2 shows the 100-year and 500-year floodplains for this area.  Special note should 

be made of the extent of flooding downstream of Expo Park at the intersection of Alameda and Havana. 

UTAH PARK DETENTION POND 

The Utah Park Pond (also known as Pond D) is the upper most flood control facility on the main stem of 

Westerly Creek.  Utah Park is located in Aurora and drains approximately 1400 acres of urban land at the 

pond outlet.  This site is also equipped with an ALERT rain and stage gage.  There is no defined spillway for 

flows exceeding the capacity of the connecting storm sewer system.  Excess flows will overtop East Mexico 

Avenue near the northeast corner of the park and impact residential areas to the north.  The floodplain for 

this reach of Westerly Creek has not been defined. 

WINDSOR LAKE AND WINDSOR GARDEN APARTMENTS 

Windsor Lake is located in the eastern portion of the Westerly Creek drainage basin just south and upstream 

of Lowry AFB.  A "dam break floodplain" has been defined by the Colorado Division of Water Resources, 

Office of the State Engineer.  Figure II-3 shows the approximate area impacted by this flood hazard with an 

enlargement showing the impact to Windsor Garden Apartments.  Recent storm drainage improvements in 

the area above Windsor Lake have intentionally re-routed flows to by-pass the lake, thereby reducing the 

potential for a heavy precipitation event to cause a dam failure.  The State Engineer's study does not 

consider these improvements and therefore, their impact is not known from a dam safety standpoint.  As 

long as the dam exists there is always the possibility for a structural failure, however remote, and the users 

of this plan must keep this in mind. 

HIGH LINE CANAL 

As mentioned previously, the High line Canal intercepts runoff from a significant portion of the upper 

Westerly Creek basin.  The canal also intercepts runoff from many other drainage basins upstream.  The 

Denver Water Department owns the canal and has estimated its capacity to be approximately 300 cfs 

through the Westerly Creek basin.  A 1973 study by UDFCD indicates that the danger of breach exists 

within the Westerly Creek basin for a 10-year frequency event (i.e. approximately 2" of rain in two hours or 

less).  Aurora and Denver officials should be aware of any low points along the canal embankments and of 

the potential for debris problems at road crossings. 

EASTERLY CREEK AND HAVANA PARK DETENTION POND 

Easterly Creek no longer exists as either a natural or an improved drainageway.  Easterly Creek may be more 

appropriately referred to as Del Mar Parkway, which is located in Aurora.  The Havana Park detention basin, 
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located at the intersection of East 11th Avenue and Havana Street, represents the only open section of an 

otherwise closed storm sewer system.  An ALERT rain and stage gage has been installed at Havana Park.  

No technical information is available for this facility.  The automated water level sensor will alarm at the 

base stations before critical flood conditions are reached.  Urban flash flood guidance contained in Section 

III should be used for recognizing critical rainfall thresholds for Easterly Creek. 

LOWER WESTERLY CREEK 

Considerable attention was given in the past to anticipating release discharges from Kelly Dam for 

projecting flood conditions for lower Westerly Creek.  Upon review of the Westerly Creek discharge profile 

and the, now outdated, 100-year flood hydrographs at Kelly Dam, Colfax Avenue, 17th Avenue and 

Montview Boulevard, it is clear that a significant flood hazard still exists from heavy rain storms located 

over the lower uncontrolled portion of the watershed north and east of Lowry AFB.  The user of this plan 

should keep this possibility in mind and apply the urban flash flood guidance accordingly. 

In reference to the dual peaked hydrograph at Colfax Avenue and other points downstream, the first peak 

represents runoff from the uncontrolled basin area and the second peak represents the routed flows from 

Kelly Dam.  These estimates of Kelly Dam releases are no longer valid due to the construction of Westerly 

Creek Dam. 

An ALERT rain and stage gage has been installed at the Montview Boulevard crossing of Westerly Creek.  

This site is referred to as the Montview Park gage and is the downstream most monitoring point in the flood 

detection network.  Montview Boulevard is adjacent to and immediately upstream of the old Stapleton 

International Airport property. 
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FLOOD HISTORY 

Little information is available on past flooding on Westerly Creek. Discharge measurements, high water 

marks and other flood data are limited. Historically floods have and will continue to occur in the basin. 

1991, June 6.  A tornado was sighted in Arapahoe County with wind gusts ranging from 79 to 117 mph.  

One inch of hail was recorded in Adams County. 

1997, July 19.  Heavy rain producing thunderstorms caused flash flooding across parts of western Arapahoe 

and southern Denver Counties. Automated rain gages indicated 2 to 3 inches of rain had fallen in less than 

one hour. The heavy rainfall caused many intersections and underpasses to flood, stranding motorists. As a 

result, sections of Interstates 25 and 225 had to be closed until the floodwaters could recede. 

2000, July 17.  Very moist and unstable conditions, combined with upslope during the late afternoon and 

evening hours, triggered widespread urban and small stream flooding in and around the Denver metropolitan 

area. Rainfall amounts generally ranged from 1 to 3 inches, with the heaviest rainfall occurring during the 

evening hours. Two miles east of White Ranch, an automated rain gage measured nearly 4 inches of 

rain/3.86/. Since the rain fell in a relatively open area, no flood damage was reported. In Greenwood Village 

however, near Peoria and Bellview, the road was closed for several hours as 2 feet of standing water covered 

the roadway. 

2001, July 8.  Up to 4.5 inches of rain fell across portions of western Arapahoe County. The underpass of 

Interstate 25 and Parker Road was inundated with 5 feet of water. Several other streets and underpasses in 

Aurora were also closed due to the high water. Heavy rain caused extensive damage to several exhibits on 

display at the Cherry Creek Arts Festival. 

2003, July 19.  Heavy rain producing thunderstorms caused flash flooding across parts of western Arapahoe 

and southern Denver Counties. Automated rain gages indicated 2 to 3 inches of rain had fallen in less than 

one hour. The heavy rainfall caused many intersections and underpasses to flood, stranding motorists. As a 

result, sections of Interstates 25 and 225 had to be closed until the floodwaters could recede. 

2004, August 18.  Heavy rain caused flash flooding across much of Denver. A rain gage at City Park 

registered 4.37 inches of rainfall in the deluge. Several roads in and around the city had to be closed due to 

floodwaters, stranding vehicles. The fire department conducted at least 15 water rescues. One driver nearly 

drowned when he made a wrong turn into a retaining pond. Four men, who witnessed the accident, were able 

to save the man before his car became completely submerged. Considerable street flooding was reported in 

the vicinity of the old Stapleton Airport. Standing water over 6 inches deep were reported near I-70 and 

Quebec, I-225 south of I-70, and I-25 near 6th Ave. Floodwaters reached 8 feet deep in some low lying areas 

as sewers became clogged and the storm runoff pipes were unable to handle the heavy flow of water. 

2005, June 3.  Severe thunderstorms producing heavy rain and hail caused flash flooding over parts of 

Southeast Denver. Numerous water rescues were reported with people trapped in their vehicles. Some of the 

hardest hit areas included: Interstate 25 and Alameda Ave., as well as Yale Ave. and Quebec St. Several 

basements along Eastman Place were also flooded. 
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Table II-1 Historic Flooding/High Water Measurements 

 

Station 
ALERT 

ID 

Peak Stage 

(ft) 

Peak Flow 

(cfs) 
Date 

Montview Park 403 10.4 1,200 July 19, 1997 

Kelly Dam 413 52.4 80 June 6, 1991 

Expo Park 423 64.7 310 June 6, 1991 

Expo Park-HL Canal 424 4.3 N.A. June 6, 1991 

Utah Park 433 (429) 42.3 190 June 6, 1991 

Havana Park 503 8.1 540 July 17, 2000 

 

FLOOD HYDROLOGY 

It is important to remember that many different combinations of rainfall and runoff are possible.  The 

information presented herein is considered reasonable for planning purposes, but is not intended as the only 

rainfall/runoff scenario possible. 

The most recent hydrologic analyses for Westerly Creek include: 

1. Urban Drainage and Flood Control District, City and County of Denver, City of Aurora, Flood 

Hazard Area Delineation, Westerly Creek, prepared by Merrick, March 1983. 

2. Urban Drainage and Flood Control District, City of Aurora, Outfall Systems Planning, Westerly 

Creek East of Havana, prepared by Merrick, October 1996. 

 

These studies account for the recent changes in land use and detention facilities and determine the peak 

discharges for the 2-, 5-, 10-, 50-, and 100-year floods at various points along the creek. The discharge 

profiles for each of these design storms at Westerly Creek and all its tributaries are provided below as are 

the hydrographs at key locations along Westerly Creek. 
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Figure II-2 Westerly Creek Discharge Profile 
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Figure II-3 Westerly Creek Tributary Discharge Profile 
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Figure II-4 Westerly Creek Tributary Discharge Profile (cont.) 
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Figure II-5 Westerly Creek Hydrograph at Outflow from Utah Park 
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Figure II-6 Westerly Creek Hydrograph at Inflow to Utah Park 
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Figure II-7 Westerly Creek Hydrograph at Inflow to Expo Park 
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Figure II-8 Westerly Creek Hydrograph at Outflow from Expo Park 
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Figure II-9 Westerly Creek Hydrograph at Havana Tributary at Mainstem 
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Figure II-10 Westerly Creek Hydrograph at Inflow into Lowry 
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Table II-2 Westerly Creek Elevation – Storage – Discharge Relationship 

Elevation (ft) Storage (ac-ft) Discharge (cfs) Elevation (ft) Storage (ac-ft) Discharge (cfs)

5545.0 135 375.0 5468.0 249 1593.0

5545.0 125 180.0 5467.0 211 746.0

5544.0 89 166.0 5466.5 193 422.0

5543.0 64 150.0 5466.0 175 189.0

5542.5 53 148.0 5465.7 165 120.0

5538.2 0 0.0 5461.0 25 120.0

5456.5 0 0.0

5538.2 ft

5545.0 ft 5456.5 ft

5465.7 ft

Elevation (ft) Storage (ac-ft) Discharge (cfs) Elevation (ft) Storage (ac-ft) Discharge (cfs)

5566.0 59 180.0 5501.4 27.3 671.0

5564.0 25 160.0 5501.0 22 163.0

5562.0 6 130.0 5500.9 21.5 91.0

5560.0 0.4 95.0 5500.6 19.8 0.0

558.5 0 0.0

5500.6 ft

5558.5 ft

5566.0 ft

Westerly Creek Westerly Creek

Utah Park Detention Pond Exposition Park Detention Pond

Elevation - Storage - Discharge Relationship Elevation - Storage Discharge Relationship

Invert of Pond Outlet:

Spillway Elevation: Invert of Pond Outlet:

Spillway Elevation:

Westerly Creek Westerly Creek

Spillway Elevation:

Jewell Wetland Detention Pond Canterbury Park Detention Pond

Elevation - Storage - Discharge Relationship Elevation - Storage - Discharge Relationship

Spillway Elevation:

Invert of Pond Outlet:
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FLOODING EXTENT (100-YEAR FLOODPLAIN) 

The 100-year floodplain has been delineated along Westerly Creek from the southern reaches of the 

watershed to its confluence with Sand Creek. The limits of the 100-year floodplain and floodway 

represent the area in which development is often regulated to prevent increases in water levels and 

increased damages during a flood. Federal and state agencies such as the Federal Emergency 

Management Agency (FEMA), Urban Drainage and Flood Control District, as well as local 

municipalities, use the floodplain and floodway delineations as a mechanism to identify areas particularly 

prone to damage from flooding and to oversee development activities in these floodplains. 

The basis for this floodplain and floodway delineation is the hydrology, which has been summarized in 

an earlier section of this report. The delineation assumes full basin development, based on land use and 

zoning projections provided by the affected communities, and existing channel conditions. A hydraulic 

analysis has been performed for the 100-year discharge, the results of which were used to plot the 100-

year floodplain. The floodway has been computed for the 100-year event based on a maximum half-foot 

and one-foot rise in the energy grade line or water surface elevation, whichever was greater.  

The approximate outlines of the 100-year floodplains are presented in this report.  Brochures prepared 

from these maps are distributed annually by the Urban Drainage and Flood Control District to addresses 

located in or immediately adjacent to the 100-year floodplains. 

The U.S. Army Corps of Engineers HEC-RAS computer program was used to delineation the 100-year 

floodplain. The program was used to analyze the hydraulic response of the streams and floodplains using 

existing channel cross sections. The computational procedure used in the model is the Standard Step 

Method with the assumptions that the flow is steady, gradually varied, one dimensional, and slopes are 

relatively small. Major input parameters include digitized cross sections, roughness coefficients, channel 

lengths between sections, and flow rates. Bridges and culverts were simulated using surveyed field data 

input into the model. Flow in the channel was assumed sub-critical except near drainage structures; 

therefore a mixed flow regime was used to calculate the water surface elevations. Values of Manning's 

roughness coefficient "n" were estimated for the channel and the left and right overbanks along the 

channel based on field observations. 

Flow through structures is sometimes partially blocked during high flood flows due to debris 

accumulation. Most of the structures modeled had large openings, which reduces the amount of debris 

caught. Based on the size of the structures, and field observations, and District approval, an area 

reduction coefficient was not used in the model. 

The 100-year floodplain for the existing channel condition, which includes the detention capacities of 

various facilities, is provided. The 100-year water surface elevations and floodplain limits determined in 

the study represent estimates based on updated hydrology, future development, and current channel 

geometry in the basin. As a result, the delineation may differ from the floodplain limits identified in 

earlier studies.  It should be noted that flooding of many areas will begin for floods more frequent than 
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the 100-year flood.  Those areas are described below and are further discussed with the decision aids in 

Section III.  The following images show the extent of the 100-year floodplain near each HFP.  
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Figure II-11 HFP #1 Utah Park (Stage Gage #433) 
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Figure II-12 HFP #2 Expo Park (Stage Gage #423) 
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Figure II-13 HFP #3 Kelly Dam (Stage Gage #413) 
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Figure II-14 HFP #4 Montview Park (Stage Gage #403) 
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III.  DECISION AIDS 

GENERAL 

A private meteorological forecasting service (PMS), retained by Urban Drainage and Flood Control 

District (UDFCD) will use decision aids for issuing appropriate messages in accordance with standard 

operating procedures and the supplemental information contained in this flood warning plan.  Flood 

conditions can be anticipated from the meteorological forecast. Measured rainfall and the site-specific 

decision aids and urban flash flood guidance are provided herein. Updates to the decision aids included 

with this warning plan will be made as experience is gained and more data become available. 

The ALERT system is an automated flood detection network consisting of self-reporting rain, stream, 

weather, and reservoir gages that relay data using battery-powered VHF radios.  The ALERT network in 

the basin consists of multiple stations that measure rainfall, stream, weather, and reservoir information. 

These gages are part of a much larger network operated by UDFCD. ALERT receiving base stations 

located at UDFCD’s main office and the UDFCD Flood Prediction Center (FPC) collect and display data 

from the ALERT network in real-time.  The UDFCD base stations also host web services that allow users 

to view information over the Internet.  Rainfall and stream level alarms will alert users of threatening 

conditions.  Alarm notifications can be emailed automatically to warning plan participants.  Data from 

the gaging network are used to update flood peak forecasts, estimate flow arrival times and predict flood 

impacts at specific locations. 

PMS is responsible for monitoring the FPC base station, evaluating the real-time data and updating 

forecasts with the use of available decision aids.  Simplified charts, tables, computer graphics and 

hydrologic models are the principle decision aids used to forecast flood conditions for specific problem 

areas.  Sections IV through VIII contain additional information concerning PMS operations and 

responsibilities. 

Flood warning plan participants and local emergency response personnel have access to the current PMS 

forecast (pager, email, fax, or Internet…http://f2p2.udfcd.org).  ALERT gage data are available from 

Internet websites maintained by UDFCD (http://alert.udfcd.org and http://alert2.udfcd.org).  Individuals 

should make their own assessments of the flood threat by using the gage data, the PMS and NWS 

forecasts and any observations obtained from field personnel (police, sheriff, fire, public works, etc.) or 

other reliable sources.  Close coordination with public safety agencies should be maintained throughout 

this process. 
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The following decision aids are contained in this section of the warning plan: 

1. Approximate Flood Hazard Areas. This map shows the approximate flood hazard areas.  

Brochures prepared from these GIS maps are distributed annually by the District to residences 

and businesses located in or near the respective flood plains. 

2. ALERT Flood Detection Network.  This map shows the location of all ALERT gaging stations 

within the basin and in surrounding areas. 

3. ALERT System Summary.  This table provides basic information regarding each gage in the 

drainage basin. 

4. Urban Flash Flood Guidance.  This table provides very basic rule-of-thumb guidance to 

associate forecast or measured rainfall amounts with the type of flooding produced from heavy 

rainstorms that occur over urban areas. 

5. Two Hour Convective Storm Characteristics. This table is used to estimate the frequency of 

either forecast or measured point rainfall.  Both the total rainfall and intensity columns need to 

be carefully considered in making this estimate.  This table is designed for use by trained 

technical personnel (hydrologists and hydro-meteorologists).  In translating an estimate of 

precipitation frequency into a flood prediction for a specific point, the user must also estimate the 

spatial distribution of rain from the ALERT gages, radar, or detailed quantitative precipitation 

forecast (QPF); and then calculate either a total basin average or contributing drainage area 

relative to storm size.  Hydrologic Forecast Point (HFP) Guidance can then be used to predict 

flooding for specific locations. 

6. Hydrologic Forecast Point (HFP) Guidance.  A location map showing each HFP within the 

drainage basin is shown along with a description of each HFP location. Site-specific flash flood 

guidance for each HFP is provided on subsequent pages.  Certain HFPs are co-located with 

ALERT stream gages.  HFP decision aids can be used with either forecast or measured rainfall to 

anticipate flooding for known problem areas (i.e. developed floodplains, road crossings, 

depressions, low-lying areas, reservoirs, detention basins, etc.). 

7. Typical ALERT Stream Gage Graphics.  Real-time displays showing current water levels, 

flow rates, and basin rainfall have been developed.  These displays update automatically as data 

is received and provide information regarding local problem areas, historic floods, flood 

frequency data, alarm levels, elevation data and site details. 
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THE DECISION MAKING PROCESS 

The earliest indication of a potential problem will likely be the forecast from PMS or NWS.  When the 

threat of heavy rainfall exists, PMS will provide a Quantitative Precipitation Forecast (QPF) that 

estimates probabilities for various precipitation amounts and identifies where the greater amounts of 

precipitation are most likely to occur. Table III-2 should be used to estimate the flood potential and 

decision-makers should consider the recommended actions. Table III-3 and the HFP decision aids should 

than be checked to determine if the forecast rainfall will cause problems at or near the HFPs.  If no 

problems are anticipated based on this review, a normal level of vigilance should be maintained.  

However, if the decision aids indicate a dangerous flood potential, a higher level of awareness should be 

maintained. 

Decision makers should re-analyze flood threat once rainfall has begun and the gages are reporting.  To 

generate a flood projection, determine the maximum 10-, 30- and 60-minute rainfall amounts that have 

occurred or are projected based on measured rainfall and other meteorological information (radar, 

satellite imagery, upper air soundings, surface weather data, etc.).  Continue to make projections until the 

rainfall event has passed, problems have occurred, or the threat no longer exists. 

The final confirmation that the drainage basin is indeed responding to significant rainfall is the rising 

stage measured by the ALERT stream gages and field reports from police, fire, public works personnel, 

or other reliable sources.  ALTHOUGH IT IS TEMPTING TO WAIT FOR THIS FINAL 

CONFIRMATION, DOING SO WILL SEVERELY LIMIT THE TIME AVAILABLE TO WARN 

FLOODPLAIN OCCUPANTS AND DISPATCH EMERGENCY PERSONNEL TO CRITICAL 

AREAS. 

It is imperative to implement the warning and response elements of this plan once a significant flood 

hazard exists. 
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Figure III-1 ALERT Flood Detection Network 
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Table III-1 ALERT Flood Detection Network 

 

ID Station Name Install Date Elev (ft) Location (Lat./Long.) 

400 Montview Park (Precip/Stage)  1988/06/09  5,303  39:44:50 N 104:52:47 W  

410  Kelly Dam (Precip/Stage)  1988/06/22  5,344  39:43:57 N 104:53:19 W  

420  Expo Park (Precip/Stage)  1988/05/21  5,458  39:42:39 N 104:51:33 W  

430  Utah Park (Precip/Stage)  1988/05/21  5,536  39:41:07 N 104:50:37 W  

440  Fire Station #7 (Precip)  1988/05/21  5,620  39:40:33 N 104:49:23 W  

500  Havana Park (Precip/Stage)  1988/05/26  5,375  39:43:59 N 104:51:51 W  

510 Virginia Court (Precip) 1988/05/21 5,550 39:42:24 N 104:50:19 W 

520 Jewell Detention (Precip) 1988/05/21 5,560 39:40:54 N 104:51:35 W 

530 Fire Station #19 (Precip) 1988/05/21 5,420 39:42:38 N 104:55:12 W 

540 Parker/Mississippi (Precip) 1988/09/22 5,460 39:41:46 N 104:53:50 W 

 

  

Table III-2 Urban Flash Flood Guidance 

 

FORECAST RAINFALL FLOOD POTENTIAL RECOMMENDED ACTIONS 

Total amount between 0.5” to 1.0” Streets, low-lying areas, intersections 
Prepare for routine nuisance 

flooding 

Total amount = 1.0” to 2.0” 
All of the above plus small streams 

will run bankfull 

Prepare for flooding of frequent 

problem areas 

Total amount = 2.0” to 3.0” 
All of the above plus floodplain 

inundation 
Prepare for street closures 

Total amount more than 3.0” Major overbank flooding expected Prepare for floodplain evacuations 

Note: Rainfall amounts and 

guidance information apply to 

short duration storms (<= 1-hour) 

Note:  Refer to basin flood warning 

plans for site specific data 

Note:  use judgment on when to 

warn public, maintain contact with 

meteorologist 

 

 

Table III-3 Convective Storm Characteristics (All depths in inches) 

 

Rainfall 

Frequency / Probability 

10-minute 

Rainfall Depth 

30-minute 

Rainfall Depth 

1-hour 

Rainfall Depth 

2-hour 

Rainfall Depth 

2-year / 50% 0.4 0.8 1.0 1.2 

5-year / 20% 0.5 1.0 1.4 1.6 

10-year / 10% 0.6 1.2 1.6 1.9 

25-year / 4% 0.7 1.4 1.9 2.2 

50-year / 2% 0.8 1.6 2.2 2.6 

100-year / 1% 1.0 1.9 2.6 3.0 

NOTES:  

1) For "rainfall frequency" to equal "flood frequency," the coverage of rainfall must be over 

the entire upstream basin. 

2) Tables III-2 and III-3 were developed to provide generalized guidance for estimating flood 

conditions in urban areas and for small streams draining less than 10 square miles.  Site-specific 

guidance should be used where appropriate. 
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Figure III-2 Hydrologic Forecast Point Guidance 
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Table III-4 Hydrologic Forecast Point Location Descriptions 

 

Hydrologic Forecast Point (HPF) Description 

HFP No. 1 Utah Park (ID 433) 

HFP No. 2 Expo Park (ID 423) 

HFP No. 3 Kelly Dam (ID 413) 

HFP No. 4 Montview Park (ID 403) 

 

The following pages contain site-specific flash flood guidance nomographs for each HFP.  Certain HFPs 

are co-located with ALERT stream gages.  The nomograph anticipates flooding for known problem areas 

(i.e. developed floodplains, road crossings, depressions, low-lying areas, reservoirs, detention basins, 

etc.) using forecast rainfall or measured rainfall. The output from the nomograph provides a decision aid 

to support the evaluation of flooding for critical areas. 

The user should be aware that intense rainfall can overwhelm the local storm drainage system and cause 

minor flooding outside of identified flood hazard areas.  One such location, for example, is the Windsor 

Garden Apartments, which represents the low point for drainage along Alameda Avenue.  Another 

example is the intersection of Alameda and Havana which is within a defined floodplain but has, on 

numerous occasions, experienced problems from localized rainfall and not by major flooding from 

Westerly Creek.  The previous discussion concern Easterly Creek is a third example. 

Review of the preceding information indicates a relatively short time interval between the occurrence of 

peak rainfall and peak runoff.  Unfortunately, this will require quick mobilization and the potential for 

false warnings will be increased considering the quick response time of the basin. 

PROBLEM AREAS & RUNOFF RESPONSE TIMING 

This warning plan is geared toward overbank flooding from the main channel within the Westerly Creek 

drainage.  The user should be aware that intense rainfall can overwhelm the local storm drainage system 

and cause minor flooding outside any identified flood hazard area.   

Numerous problems have been identified within the watershed.  Much of the watershed is served by 

small storm sewers.  During large events, these systems are surcharged and flow is conveyed in streets.  

The combined capacity is often exceeded, resulting in more significant impacts such as street flooding, 

and, in larger events, property flooding.  This problem is particularly common where streets intersect and 

flow crosses arterial streets. 

The baseline conditions model confirmed that facility inadequacies exist around Utah Park, Canterbury 

Park and Exposition Park.  The detention ponds at Utah Park and Exposition Park do not have the 

capacity to detain the fully developed 100-year runoff volume flowing to them.  This could result in 

overtopping of the pond berms and flooding of the surrounding areas during extreme events.  Some of the 

runoff draining to Pond C is not able to flow into the pond, causing street flooding of the surrounding 

area. 

The following problems are identified within particular reaches: 
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WESTERLY CREEK MAINSTEM 

Expo Park Pond does not have the capacity to store the fully developed 100-year runoff volume, 

therefore large events may result in embankment overtopping in the future.  The lack of inlets along 

Alameda Avenue and on the Havana Tributary cause frequent flooding in the intersection of Havana 

Street and Alameda Avenue which, in combination with spillway and embankment overflows, could be 

severe. 

The City currently has an agreement allowing the discharge of flows from Expo Park into the Highline 

Canal.  The City has indicated that a major focus of this study is to eliminate the discharge of flows from 

Expo Park Pond into the Highline Canal.  Under the existing conditions, water from Expo Park enters the 

Highline Canal through the normal service outlet.  During extreme events, water overtops the Expo Park 

spillway and embankment allowing even more flow into the Highline Canal.  Localized street flooding is 

expected to occur at the southern entrance to the park, as a result of tailwater during the 100-year event.  

The channel on the southern portion of this reach is generally adequate to convey flood flows, although 

flooding would be expected to occur at the Kentucky Avenue and Exposition Avenue crossing during 

large events. 

The 8’ x 6’ box culvert south of Mississippi Avenue and the double 6’ x 3’ box culvert under Mississippi 

Avenue (both at the Westerly Creek crossing) are undersized for the major storm.  Runoff in excess of 

the culvert capacity could cause flooding of the business in the vicinity of Buckingham Square. 

The concrete channel downstream of the Utah Park outfall is undersized for the amount of discharge 

directed to it during major floods.  This is primarily due to the overflow from the Utah Park detention 

pond. The culverts under the Florida Avenue/Peoria Street intersection are undersized.  There is a risk of 

flooding and property damage west of Peoria as the flow attempts to return to Westerly Creek 

Utah Park pond is incapable of handling the entire 100-year runoff volume.  As a result, some flooding 

may occur around the perimeter of the Park. 

In addition to the problems around the park, the upstream channel and street crossing are insufficient to 

convey flows during extreme events and may result in flooding, particularly at the crossings of Yale 

Avenue, Iliff Avenue and Jewell Avenue.  The channel through much of this reach has been improved 

but is aligned adjacent to, and above, the natural thalweg.  Any overtopping results in flow leaving the 

channel and returning only at street crossings. 

Major flow entering Exposition Park from the east cannot be accommodated by the existing storm 

sewers.  Runoff in excess of the storm sewer capacities may impact the residences immediately east of 

Exposition Park.  Also, during extreme events, the water surface in Expo Park will surcharge the Virginia 

Drive storm sewer, causing flooding at the Virginia Drive/Lansing Street intersection.  Further upstream 

of this tributary, flooding flows exceed the capacity of the street, particularly in the vicinity of Peoria 

Street and Virginia Drive. 
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HAVANA TRIBUTARY 

Frequent street flooding occurs at the Alameda Avenue/Havana Street intersection as a result of a lack of 

storm inlets on Havana Street upstream of this intersection.  This condition will be severely aggravated 

when combined with overflows from Expo Park which are expected in extreme events. 

The crossing under the Highline Canal at Exposition Avenue is inadequate to convey major flows.  This, 

in combination with lack of adequate inlet capacity, results in some of the flood flows leaving Havana 

Street and flowing to the west or north into the Highline Canal. 

The intersection of Mississippi Avenue and Havana Street is frequently flooded as a result of inadequate 

pipe and street capacity upstream on Havana Street.  The flow enters the intersection from the south and 

east along the streets.  It also enters from the northwest corner of the Buckingham Square parking lot, 

where overflows from Havana Street and Buckingham Square further south have collected. 

CANTERBURY TRIBUTARY 

This small reach conveys flows from Canterbury Pond, or those flows which have bypassed the pond, to 

the mainstem of Westerly Creek.  Flows are generally in the street or via a pipe system.  There is 

potential for streets to overflow into the shopping center parking lots to the north and west of Canterbury 

Pond prior to joining the Westerly Creek mainstem. 

This reach extends south from Canterbury Park.  The inlet structure into the pond functions normally 

during very low flow events when pipe discharges along Joliet Street are diverted into the pond.  During 

larger events, or when the pond is approximately 4’ deep, the diversion in Joliet Street does not function 

as intended.  In fact, drainage bubbles up into Joliet Street through the street inlet.  Further south, flow is 

generally in the street or in a storm sewer system. 

JEWELL TRIBUTARY 

This eastern tributary to Utah Park drains the far eastern portion of the Westerly Creek watershed.  The 

box culvert at Tucson Street is inadequate and backs water up into the upstream channel.  The 

conveyance is a pipe and a well-defined overflow channel which is capable of conveying most inflows.  

The upstream end of this reach is the junction of the following reaches described as well as a smaller 

channel entering from the north. 

This reach passes through an undeveloped area west of I-225.  The channel circumvents an existing 

cottonwood grove which has been described by the Corps of Engineers as a premier example of an urban 

wetland.  The wetland does provide incidental detention storage in its natural condition.  Significant 

channel degradation, probably the result of increased low flows due to upstream development, has 

resulted in less frequent flood overflows into the wetland and the probable lowering of the groundwater 

table.  Both these occurrences may threaten the long term viability of this wetland area. 

A major inadvertent detention area occurs east of I-225 near Jewell Avenue.  The existing culverts under 

I-225 do not have the capacity to convey the runoff flowing to them, therefore runoff ponds around these 

culverts.  Without considering other areas of upstream detention, approximately 7 acre-feet of runoff 
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from the 100-year storm is inadvertently detained around the Abilene Street and Jewell Avenue 

intersection.  The limits of ponding are expected to extend well into the parking areas of the surrounding 

businesses and around a nearby electrical sub-station. 

The channel through Heather Ridge Golf Course, north of Iliff Avenue, is not capable of conveying 

major flows.  Storm flows in excess of the channel capacity will impact adjacent properties.  A small 

ditch and culvert are intended to collect and convey runoff from east of I-225.  Major storm flows of 

approximately 300 cfs exceed the capacity of the ditch.  Excess runoff crosses the northbound lane of I-

225 and enters the median borrow ditch.  Inadvertent detention occurs south and east of Iliff Avenue and 

I-225. 

The flooding problem areas described are shown on the map below. 
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Figure III-3 100-Year Floodplain Boundary and Flood Hazard Areas 
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Nomograph III-1 HFP#1 – Westerly Creek at Utah Park 
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Nomograph III-2 HFP#2 – Westerly Creek at Expo Park 
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Nomograph III-3 HFP#3 – Westerly Creek at Kelly Dam 
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Nomograph III-4 HFP#4 – Westerly Creek at Montview 

 



Westerly Creek Flood Warning Plan.doc III-16 (April 2009) 

Figure III-4 Typical ALERT Stream Gage Graphics 

 

 

 

Note: Graphic displays like the one 

above for ALERT stream gages 

may be viewed by clicking on flow 

rate or water level values on the 

streamflow map – 

http://alert2.udfcd.org/cgi-

bin/gdview?tpt=map21qweb 
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IV. REQUIRED ELEMENTS OF THE WARNING PLAN 

A complete flood warning plan consists of three basic elements: 

 

1. Detection and evaluation of the flood threat. 

2. Dissemination of the flood warnings to the public. 

3. Response of the public to the warnings. 

 

All three parts must function properly or the warning plan will fail.  The main purpose of the warning 

plan is to minimize the potential for loss-of-life.  Public safety agencies will make decisions concerning 

floodplain evacuations and road closures.  Individuals must also make appropriate decisions to protect 

themselves and their families.  In some instances, a limited amount of emergency flood proofing by 

property owners can be accomplished.  For residences and businesses along the creek and its tributaries, 

a flash flood warning would not likely provide enough lead-time to safely effect damage prevention 

measures such as sandbagging.  Emergency property protection would probably be limited to turning off 

main gas and electricity connections. 

The following pages provide a brief description of each of the three required elements listed above 

relative to this flood warning plan. 

DETECTION AND EVALUATION OF THE FLOOD THREAT 

The early flood threat detection and evaluation element consists of the following items: 

ORGANIZATIONS, RESOURCES AND PROCEDURES 

1. The National Weather Service (NWS) Weather Forecast Office at Boulder and their NEXRAD 

Doppler Radar stations located near Denver, Cheyenne and Pueblo. 

2. A private meteorologist service (PMS), retained by Urban Drainage and Flood Control District 

(UDFCD) to coordinate with NWS; collect and analyze all pertinent weather and flood data; 

prepare daily heavy precipitation outlooks; provide affected jurisdictions with early notification of 

flood potentials; and update jurisdictions as conditions change. 

3. A Flood Prediction Center (FPC) located in Denver at UDFCD providing a central data collection 

point and communications center staffed by PMS when flood potentials exist. 

4. The Denver Office of Emergency Management (Denver OEM) that receives and disseminates all 

incoming weather and flood information.  Denver OEM is the primary communications link 

between PMS, NWS and other flood warning plan participants. PMS also communicates urgent 

messages directly to the Denver Wastewater Management Division (WMD) to prompt early 

preparedness actions on their part. 

5. Communication arrangements defined to insure adequate communications between all parties at all 

times.  Primary communications are by telephone.  Amateur radio operators may be contacted to 

provide backup communications. 

6. Standard messages used by PMS to provide information for relay to affected jurisdictions. 
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7. An Emergency Operations Center (EOC) at Denver activated in a pre-emergency mode to gather 

and analyze information concerning the flood potential; maintain contacts with meteorologists, 

hydrologists and other support personnel; take early preparedness actions; mobilize field 

resources; and make warning decisions. 

9. Officials from Denver who receive all critical weather and flood information and respond 

according to their emergency operations plan and respective internal procedures. 

10. Field personnel from various response agencies (Sheriff, police, fire departments, public works 

and others) dispatched to pre-determined monitoring locations to report rainfall amounts, stream 

and reservoir water levels and general flood conditions to appropriate jurisdictions. 

11. Standard operating procedures and guidelines that are maintained, practiced and routinely updated 

by each participating local government agency, forecast service and support organization. 
 

EQUIPMENT, DATA SOURCES AND DECISION AIDS 

1. Satellite imagery display equipment located at NWS and FPC enabling meteorologists to see 

approaching weather systems and estimate arrival times. 

2. Automated weather stations used to forecast flood potentials and predict storm development and 

movement. 

3. Data communications equipment, computers and software used to collect and analyze pertinent 

upper air and surface data. 

4. Radar product display equipment at NWS and FPC enabling meteorologists to evaluate current 

weather conditions; update heavy precipitation forecasts; estimate rainfall amounts at specific 

locations; predict storm movement, duration, and aerial coverage; refine flood predictions; and 

anticipate specific flood problems. 

5. Automated rain gages, stream gages and weather stations that transmit data in real-time to base 

stations located at FPC, NWS, and UDFCD. 

6. Internet webservers located at UDFCD that make the gaging station data available to NWS, local 

governments, news media and the public; and set off alarms when rainfall and stream level 

thresholds are exceeded. 

7. Decision aids and automated processes used to quickly analyze the gaging station data, refine 

flood forecasts and predict impacts. 
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DISSEMINATION OF WARNINGS, WATCHES AND ADVISORIES TO THE PUBLIC 

Several ways exist to disseminate flash flood warnings, watches and advisories to the public.  The 

delivery of public warnings is dependent, to a large extent, upon the electronic news media (i.e. local 

radio and television) with NWS being primarily responsible for the initial release of the warning and its 

content.  Local governments are also responsible for disseminating public warning information within 

their political boundaries. 

 

Three basic types of flood information are disseminated to the public: 

 

1. Advisory…meaning that nuisance or minor flooding of a "less serious" nature is either possible or 

occurring; 

2. Watch…meaning that weather conditions are such that a hazardous flood may occur; and 

3. Warning…meaning that a flood that poses a significant threat to life or property is either 

occurring, is imminent or has a very high probability of occurrence. 

 

The above types of information can be issued by NWS, the local governments or both.  NWS uses the 

following to convey flood information to the public and to cooperating agencies: 

 

1. Special Weather Statement.  This frequently issued statement may contain advisory information 

indicating a potential for heavy precipitation and possible flooding.  It is also used to amplify 

watches, warnings and advisories by reinforcing the message, indicating what is expected and 

outlining appropriate response actions. 

2. Urban and Small Stream Flood Advisory.  This advisory is typically used to indicate that low 

impact flooding of small streams, streets, intersections and low-lying areas is imminent or 

occurring. 

3. Flash Flood Watch.  The watch means that flooding or flash flooding is possible within the 

geographic area described, but occurrence is uncertain. 

4. Flash Flood Warning.  The warning means that hazardous flooding or flash flooding is imminent 

or occurring within the geographic area described. 

 

All NWS forecasts and warnings described above are disseminated using NOAA Weather Radio and 

NOAA Weather Wire.  Flash flood watches, warnings, and urban/small stream flood advisories are 

disseminated over NAWAS.  The use of METS is limited to flash flood warnings and other types of 

weather warnings.  EMWIN can be used to automatically send forecasts and warnings to pagers, cell 

phones and email addresses.  These and other dissemination methods are described later in this section. 

Local governments can initiate flash flood warnings and provide the public at risk with emergency 

information prior to an NWS issuance.  PMS messages, current rain and stream level data from the 

ALERT system and manual field observations can be used by officials for making warning decisions 

(Sections III and VI).  Local warnings can be disseminated over METS.  NWS will receive the 

information from METS and re-transmit the information as necessary and practical.  Also, NWS can be 

contacted directly by local governments with additional dissemination requests. 
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The following briefly describes several public dissemination methods mentioned in the above paragraphs 

along with some other available warning options: 

1. National Warning System (NAWAS) consists of full-period, private line voice circuits.  NWS 

uses NAWAS to disseminate flood advisories, flash flood watches and warnings to "Warning 

Points" in Colorado.  JCC Communications is one 24-hour "Warning Point" in this system. 

2. Metropolitan Emergency Telephone System (METS) is a telephone network to which 

government agencies and the media can subscribe.  JCC, the Jefferson County Department of 

Emergency Management, and NWS can quickly pass information to the media subscribers for 

broadcast on radio and TV.  NWS uses METS for warnings but not for watches or advisories. 

3. Emergency Managers Weather Information Network (EMWIN) is a NWS-supported satellite 

downlink/rebroadcast system implemented locally by Denver metropolitan area emergency 

management agencies to customize delivery of critical weather information and warnings, and 

other emergency information.  More information about EMWIN-Denver is available at 

http://denver.emwin.org. 

4. NOAA Weather Wire is a satellite or Teletype-based communications system over which NWS 

can pass information to local governments or media subscribers for broadcast. 

5. NOAA Weather Radio is a radio station operated by NWS (Frequencies: 162.550, 162.475 and 

162.450 MHz).  Special weather radio receivers or scanners can be purchased by anyone who is 

interested. 

6. Emergency Alert System (EAS) consists of radio, television, and cable outlets throughout the 

United States who are linked together to provide live broadcasts of  presidential messages during 

times of national emergency.  On a voluntary basis, the system may also be used for broadcasting 

state and local emergency warnings and information.  Locally, radio station KOA (850 AM) is the 

primary entry point for the system.  Jefferson County and NWS have input capability into the 

system along with the Colorado State Patrol and the Colorado Office of Emergency Management. 

7. Automated Emergency Call System is a telephone notification method, also known as the 

Emergency Warning and Evacuation System/Emergency Preparedness Network, uses the 9-1-1 

Qwest phone number database to automatically dial and warn homes and businesses within 

affected areas concerning floods and other emergencies.  The system is capable of handling up to 

1200 calls per minute. 

8. Cable Television Interrupt is a warning method used by communications personnel to voice 

over-ride all cable TV programming for emergency messages. 

9. Emergency Vehicles may be dispatched by local law enforcement agencies and fire departments 

to circulate through assigned portions of the floodplain using sirens and mobile public address 

systems to advise occupants to evacuate.  Standard messages to be used on the public address 

systems are given in Section IX. 
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Once the decision to warn or evacuate has been made, it is necessary to quickly and efficiently 

disseminate the warning to floodplain occupants, motorists and others at risk.  Dissemination should be 

made by as many different means as possible but care should be taken to insure that warnings from 

different sources are similar in content. The warning message should clearly communicate the danger and 

recommend specific protective actions. Flood warnings can be issued by the broadcast media, loud 

speaker equipped vehicles and fixed-location, outdoor sirens and siren/voice warning systems.  

Confirmation of the initial warning is desirable whenever possible.  People tend to seek confirmation 

before reacting to a warning. 

All warning dissemination agencies, including the broadcast media, should have copies of the standard 

warning messages in Section IX.  The media must be informed beforehand of the existing hazard and the 

details of the warning system and they should be contacted periodically to insure their readiness. 

RESPONSE OF THE PUBLIC TO THE WARNING 

If the desired response of the people in the flood hazard area to a warning is not obtained, the whole 

warning plan will have failed.  Cultivation of the desired response must begin well in advance of any 

flood threat by heightening the public awareness of the flood hazard. 

These steps will be taken annually to try to cultivate the desired response:   

1. UDFCD will annually mail or deliver a brochure to all occupants within the floodplain.  The 

brochure will provide directions for obtaining a detailed map with an aerial photograph showing 

the approximate flood hazard area and provide information on steps to take prior to flooding (plan 

evacuation routes, buy flood insurance, etc.) or in the event of a flood warning. 

2. Local governments will distribute a similar publication. 

3. Media coverage of the flood hazard and annual practice of the warning plan, will be sought. 



 

Westerly Creek Flood Warning Plan.doc V-1 (April 2009) 

V. COMMUNICATIONS 

Communications among personnel within participating agencies will be by normal methods now in 

operation.  The Denver Office of Emergency Management (Denver OEM) and Aurora Fire Communications 

are the primary contacts for all communications concerning Westerly Creek.  Denver OEM and Aurora Fire 

are responsible for relaying weather and flood information to other flood warning plan participants. 

During emergency operations, field personnel from one agency wishing to communicate with personnel 

from another agency should follow their own jurisdiction's incident command system.  This will assure a 

system of managed communication and information flow.  If either the Denver or Aurora Emergency 

Operations Center (EOC) is activated, communications will include the EOC(s) and in Denver’s case, the 

EOC will become the primary contact for all weather and flood-related communications.  The Denver OEM 

and EOC are collocated. 

Primary communications between the National Weather Service (NWS), the private meteorological service 

(PMS), Denver and Aurora will be by telephone.  When conditions warrant, amateur radio operators can be 

called into each location to establish alternate communications according to previous agreements.  Denver 

and Aurora response agencies (police, fire, public works, etc.) will use assigned radio frequencies to 

communicate with field personnel. 

PMS initiated communications require special emphasis.  With Denver OEM and Aurora Fire 

Communications remaining the primary contacts, Denver Wastewater Management Division (WMD) will 

also be paged directly by PMS when “Red Flood Alert” messages are issued which require priority attention 

on their part.  WMD will continue to receive PMS messages from Denver OEM.  Any participating entity 

may initiate calls to PMS or dispatch personnel to the appropriate EOC if more direct information exchange 

is desired.  When the Aurora EOC is activated, local authorities may request that PMS include the EOC as 

an additional or alternate contact point. 

The following page contains pertinent telephone numbers and radio frequencies.  The "Internal 

Communications Flow Chart" illustrates the collection and dissemination of weather information from 

various sources and shows the intended inter-agency flow paths for data and voice communications. 
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TELEPHONE NUMBERS AND RADIO FREQUENCIES 

 

Organization Phone Number Frequency 

* Denver Office of Emergency Management and EOC .............................. 720-865-7600 

  OEM digital pager (after hours) ....................................................... 303-640-9999 

 Denver Fire Dispatch (backup for OEM) ................................................. 720-913-2400 

 Denver Wastewater Management Division (WMD) ................................ 303-446-3400 

  WMD digital pager ........................................................................... 303-640-9309 

 

* Arapahoe County Sheriff's Department Communications ........................ 303-795-4711 

 

* National Weather Service (NWS) 

  coordination (duty forecaster) .......................................................... 303-494-4479 

  severe weather reports ...................................................................... 303-494-2884 

  administration ................................................................................... 303-494-3210 

  public weather information ............................................................... 303-494-4221 

 

* Urban Drainage and Flood Control District (UDFCD) ............................ 303-455-6277 

  ALERT Base & Weather Bulletin Board ......................................... 303-433-1247 

 

* Private Meteorological Service (PMS) 

  UDFCD Flood Prediction Center (FPC) ........................................... 303-458-0789 

  Skyview Weather .............................................................................. 303-688-9175 

  Genesis Weather Solutions ............................................................... 303-927-6522 

* Principle contact for PMS (Genesis Weather Solutions with Skyview Weather is the PMS for 2009) 

 

Commonly Shared Emergency Radio Frequencies 

 CLEER "Colorado Law Enforcement Emergency Radio" ........................................................... 460.425 

 FERN  "Fire Emergency Radio Network" .................................................................................... 154.280 

 NLEC  "National Law Enforcement Channel" ............................................................................. 155.475 

 

Other Radio Frequencies 

 ALERT repeaters (Blue Mountain & Smoky Hill) ....................................................................... 171.875 

 ALERT gaging stations ................................................................................................................. 169.525 

 NOAA Weather Radio (Denver) .................................................................................................. 162.550 

  NWR alternate 1 (Longmont/Mead) ..................................................................................... 162.475 

  NWR alternate 2 (Fort Collins) ............................................................................................ 162.450 

 Ham severe weather spotter network ............................................................................................ 146.940 

  alternate................................................................................................................................. 147.120 

 

Websites 

 ALERT System (public use)       http://alert.udfcd.org  

 ALERT System (public safety agency use only)    http://alert2.udfcd.org  
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Figure V-1 Internal Communications Flow Chart 
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VI. METEOROLOGICAL SUPPORT 

The National Weather Service (NWS) and the UDFCD private meteorological service (PMS) provide 

meteorological support to local governments participating in this flood warning plan.  The NWS and PMS 

should coordinate with local government agencies to exchange information and gear up for potential flood 

situations using the following process: 

1. PMS will prepare a daily heavy precipitation outlook (HPO) from April 15 through September 15.  

When warranted, a more detailed quantitative precipitation forecast (QPF) will also be developed by 

PMS.  The current HPO and QPF are available from the Internet at http://f2p2.udfcd.org and may also 

be sent by email or fax to warning plan participants.  Many NWS products are also available from the 

Internet at http://www.crh.noaa.gov/den including urban and small stream flood advisories, flash 

flood watches and flash flood warnings.  Email dissemination of NWS products is possible from a 

variety of sources like the Emergency Managers Weather Information Network (EMWIN).  When a 

flood potential exists, NWS and PMS will carry out weather discussions as necessary to evaluate the 

situation. 

2. When nuisance flooding rainfall is possible, PMS will issue MESSAGE 1 by phone and fax to the 

Denver Office of Emergency Management (Denver OEM). Denver OEM will forward the message by 

phone to warning plan participants.  MESSAGE 1 will be disseminated following standard protocol.  

Designated personnel will prepare to respond.  When a MESSAGE 1 threat is considered imminent 

by PMS, it will be identified as a RED FLOOD ALERT (RFA) and a storm track (ST) prediction 

may be disseminated by PMS using the methods described in Item 1 above.  A description of PMS 

messages is available at http://f2p2.udfcd.org along with examples of the forecast products referenced 

in this section. 

3. NWS and PMS continue their weather discussion.  The following actions will occur if the flood 

potential increases: 

a. NWS will issue a Special Weather Statement or Urban and Small Stream Flood Advisory 

through normal channels (NAWAS, weather wire, weather radio) and/or PMS will send a 

MESSAGE UPDATE to MESSAGE 1 (RFA if warranted); or 

b. NWS will issue a Flash Flood Watch through normal channels (NAWAS, weather wire, 

NOAA weather radio) and PMS will send MESSAGE 2; or 

c. PMS will send a MESSAGE 2 to indicate an increase in flood potential. 

A Multi-Agency Coordinating System (MACS) page will be executed and recipients will respond 

according to internal procedures.  Designated personnel will staff the Emergency Operations Center 

(EOC) and begin active monitoring of weather and flood conditions in support of field operations. 
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4. The senior dispatcher on duty or the EOC Situation Officer will assign field observers within each 

jurisdiction and collect all available rainfall and stream stage data.  The person-in-charge will call 

PMS and/or NWS to report observations, exchange data and coordinate future actions.  At this point, 

consideration should be given to establishing alternative communications by requesting that volunteer 

Ham radio operators report to all critical locations including PMS and NWS. 

5. Regular coordination between NWS, PMS and EOC personnel will continue.  PMS will send 

MESSAGE UPDATES (RFA if warranted) by phone or Ham radio operator as required. 

6. When conditions warrant, NWS will issue a Flash Flood Warning through normal channels and 

PMS will send a MESSAGE 3.  PMS may issue a MESSAGE 3 prior to the issuance of a NWS 

warning if PMS believes that a life-threatening flood is imminent. 

7. EOC staff will continue to monitor the situation and begin public dissemination of warnings when 

necessary.  PMS will continue to send MESSAGE UPDATES as warranted. 

8. When the hazard has passed, PMS will send a MESSAGE 4. 

 

Throughout all of the above activities, NWS and PMS will coordinate as necessary.  Events may occur so 

rapidly that it may not be possible to carry out all of the above steps.  On duty personnel must be prepared 

for this possibility and pick up the process as best they can. 

Also, when NWS determines very early that a high potential for flash flooding will exist later that same day, 

a Flash Flood Watch and corresponding MESSAGE 2 will likely be the first notice issued.  In this case, the 

notices should be communicated well ahead of any rainfall, thus allowing more time to make ready. 

RFA is used when PMS believes that a flooding rainstorm is imminent.  A storm track prediction may 

accompany the RFA (see Item 2 above).  When MESSAGE 2 is in effect, RFA may be used with a 

MESSAGE UPDATE to indicate that nuisance or minor flooding is expected that does not warrant a 

MESSAGE 3.  When a MESSAGE 3 is in effect, RFA may be used with a MESSAGE UPDATE to indicate 

that an approaching storm may cause nuisance flooding outside the warning area.  In summary, an RFA is 

typically short lead (0-30 minute) notification of an imminent flood threat not generally considered life-

threatening.  Flooding will likely be localized and not wide-spread.  However, fast moving water even at 

relatively shallow depths of 2-feet or less should always be considered dangerous, particularly along rivers, 

streams, and normally dry gulches or drainageways.  Given the short lead nature of an RFA, it should be 

disseminated as quickly as possible. 

Standard message forms will be completed by PMS and faxed immediately prior to placing a phone call.  

This procedure is designed to insure the rapid flow of information with minimum chance for error or 

misunderstanding. 

Boulder County is the only county within the UDFCD service area that currently uses letter codes A, B, C 

and D for PMS MESSAGES.  All other counties use numbers 1, 2, 3 and 4 respectively.  PMS may 

inadvertently use MESSAGE numbers in their communication.  Communications dispatchers should be 

aware of this possibility and make the proper adjustment when forwarding the weather information. 
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VII. FLOOD THREAT RECOGNITION AND WARNING PROCESS 

The first element of a local flood warning system is the ability to detect and evaluate a flood threat in its 

early stages and make the decision to warn before flood damages or deaths occur.  The second element is 

the dissemination of the warning to the public at risk. The third element is the public response to the 

warning. This section deals with the first two elements and includes a step-by-step illustration of how the 

early flood threat recognition and warning process is intended to function. 

DETECTION AND EVALUATION OF THE FLOOD THREAT 

The earliest recognition of a potential flood threat will be a heavy precipitation forecast by a 

meteorologist. The private meteorological service (PMS), retained by Urban Drainage and Flood Control 

District (UDFCD), provides the meteorological support for this plan among other responsibilities. This 

service supplements National Weather Service (NWS) activities by focusing its support for the seven-

county geographically area comprising UDFCD and tailoring communications to the individual concerns 

of each local government within this area. Section VI describes the meteorological support provided by 

NWS and PMS. 

PMS forecasts are coordinated with the NWS Weather Forecast Office at Boulder and provided to the 

Denver Office of Emergency Management (Denver OEM) for subsequent dissemination to affected 

departments including Denver's Wastewater Management Division (WMD) who has the primary overall 

flood management responsibility for Denver.  Participating organizations will take appropriate 

preparedness actions in accordance with respective internal procedures. 

Automated rain gages, stream gages and weather stations within the watershed will transmit data in real-

time to ALERT base stations located at UDFCD, PMS, and the NWS.  PMS uses this and other hydro-

meteorological data (radar, satellite imagery, upper air soundings and other in-situ weather data) with the 

decision aids in Section III to predict flood potentials and update local officials concerning anticipated 

flood problems. 

Emergency Operation Centers (EOCs) may be activated at Aurora and Denver.  For flood situations, the 

decision to activate the Aurora EOC rests with the Utilities Department Manager of Wastewater 

Operations.  The Deputy Manager of Public Works for WMD and/or the Director of DENVER OEM 

have the responsibility for activating the Denver EOC.  EOC personnel will have the opportunity to 

analyze current ALERT data, interact directly with PMS and NWS, and use the decision aids provided in 

Section III.  EOCs may access the ALERT system via PC/modem connection to UDFCD's base station or 

from the Internet.  EOC personnel may also assume the primary flood prediction role should 

communications links with PMS and NWS fail.  Local authorities and NWS are responsible for making 

decisions concerning public warning. 
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DISSEMINATION OF THE WARNING 

Dissemination of warning information to the public will be accomplished through the electronic media 

and by Aurora and Denver officials.  Dissemination by the media may be channeled through NWS by 

local authorities or the media may be contacted directly.  NWS will use NAWAS, METS, NOAA 

Weather Wire, NOAA Weather Radio and/or EAS at their option to issue the public warning.  Section IV 

describes the various methods for disseminating flood warnings and advisories to the public. 

Aurora and Denver may also provide flood warnings directly to the public at risk within their respective 

jurisdictions according to internal procedures.  Standardized messages to be used by local governments 

are included in Section IX. 

STEP BY STEP PROCEDURE 

This flood warning plan calls for higher levels of readiness as the potential for flash flooding increases.  

The different readiness levels are designated as Modes and defined as follows: 

MODE 0: Normal Operations 

MODE 1: The meteorological potential for flash flood producing storms has been observed. 

MODE 2: A high probability of flooding exists. 

MODE 3: Flooding is imminent in the judgment of EOC personnel. 

MODE 4: Flooding is occurring. 

 

Section VIII provides further discussion regarding procedures and general responsibilities of the 

principle organizations involved with this flood warning plan.  A more detailed discussion of each Mode 

is also provided. 
 

The following step-by-step procedure is an idealized summary of how the flood threat recognition and 

warning process is supposed to function.  THE USER MUST BE AWARE THAT THE SYSTEM WILL 

NOT ALWAYS FUNCTION AS PLANNED.  THE USER MUST BE PREPARED TO FUNCTION 

WITHIN THE OUTLINED FRAMEWORK, EVEN IF ALL STEPS LISTED HEREIN DO NOT 

OCCUR OR OCCUR OUT OF ORDER. 
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A. Normal Operations (MODE 0): 

1. PMS will be monitoring weather conditions on a routine basis, including appropriate coordination 

with NWS.  It should be noted that PMS, NWS and UDFCD have an on-going relationship which 

involves forecasts of flood potential for the entire Denver/Boulder metro area; and the Warning 

Plan is an add-on responsibility for meteorologists and other technical support personnel. 

2. When weather conditions warrant, and after consultation with NWS, PMS will issue a MESSAGE 

1 by telephone.  If PMS considers the threat imminent, the message will be identified as a RED 

FLOOD ALERT.  The official in charge should consider calling for Mode 1 operations upon 

notification of a RED FLOOD ALERT.  Section V contains details regarding weather-related 

communications and the flow of critical information.  Section VI contains a detailed description of 

the messages and terms used by the PMS. 

3. MESSAGE 1 shall be forwarded to subsequent agencies by executing a MACS page in 

accordance with MACS procedures.  REMEMBER THAT A MESSAGE 1 IS A FORECAST OF 

A POTENTIAL FOR FLOODING.  IT IS NOT INTENDED FOR PUBLIC DISSEMINATION 

SIMPLY BECAUSE IT IS TOO EARLY TO TELL WHAT WILL ACTUALLY DEVELOP. 

 

B. Increased Awareness (MODE 1): 

1. PMS will continue to monitor the situation and will issue appropriate MESSAGE UPDATES 

(RED FLOOD ALERT if warranted) to keep local officials advised of significant changes since 

the previous message. 

2. NWS may issue a Special Weather Statement or other appropriate communication concerning 

heavy precipitation through normal channels described in Section IV.  PMS may follow this with a 

MESSAGE UPDATE providing a more detailed interpretation of how this affects the watershed. 

3. A MACS page will be executed and each subsequent contact should follow internal procedures for 

updating key people concerning the increased flood potential. 

4. Contingency plans to ensure that future steps in this warning plan can be carried out should be 

implemented if needed and the Situation Officer should consider activating the EOC. 
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C. Flash Flood Watch (MODE 2): 

1. As the flood potential becomes more apparent or threatening, NWS will issue a Flash Flood 

Watch for a geographic area.  The Flash Flood Watch will be issued on NAWAS, Weather Radio 

and Weather Wire. 

2. PMS will issue a MESSAGE 2 that will not only indicate the issuance of a Flash Flood Watch by 

NWS but will also attempt to provide additional information concerning severity of the threat and 

a more definitive identification of areas at risk.  PMS may also issue a MESSAGE 2 without a 

NWS issuance of a Flash Flood Watch if PMS feels the risk is high that a life-threatening flood 

may occur later in the day. 

3. The emergency service official in charge will consider calling for Mode 2 operations. 

4. PMS will continue to monitor all available data and will initiate an analysis of potential flood 

peaks based on predicted rainfall and decision aids provided in Section III. 

5. As additional data (including rainfall and stream gage data) become available, PMS will update 

rainfall forecasts and flood peak projections and will provide information in the form of 

MESSAGE UPDATES (RED FLOOD ALERT if warranted). 

6. All updates will be relayed by executing a MACS page. 

7. Local authorities will send rain and stream observers to pre-determined locations.  Stream gage 

readings and field observations will be reported to PMS and NWS through local or EOC 

personnel. 

8. PMS will confer as needed with NWS.  When rainfall estimates or measurements and flood peak 

predictions indicate an imminent flood danger; or when automated stream gages or field 

observations confirm the threat, a Flash Flood Warning will be issued by NWS and EOC 

personnel will call for Mode 3 operations. 

 

D. Flash Flood Warning (MODE 3): 

1. NWS will issue a Flash Flood Warning through NAWAS, METS, Weather Radio, Weather Wire 

and perhaps EAS.  A Flash Flood Warning means that flooding is imminent or occurring. 

2. PMS will issue a MESSAGE 3 for MACS page execution.  PMS may also issue a MESSAGE 3 

without a NWS issuance of a Flash Flood Warning if PMS feels that a life-threatening flood is 

imminent. 

3. Responsible EOC officials should then disseminate the warning according to internal procedures 

using standard public messages where appropriate (Section IX). 

4. PMS, NWS and stream observers will continue to monitor the situation to either confirm flooding 

or determine that the hazard has passed. 

5. When the threat of flooding has passed, whether a flood has occurred or not, PMS will issue a 

MESSAGE 4. 

6. If flooding has occurred, EOC personnel will call for Mode 4 operations and follow their disaster 

response plan. 
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E. Other Considerations: 

1. As noted above, this is an idealized scenario.  It is unlikely that any flood event would be handled 

exactly as outlined.  Each entity must be cognizant of the probable necessity to deviate from their 

respective plan in order to react to the real situation. 

2. NWS is the only federal agency that can officially issue a Flash Flood Watch or Flash Flood 

Warning to the public.  In the event of a difference of opinion between NWS and PMS, PMS will 

advise EOC officials of the difference of opinion as follows: 

a. If PMS feels a watch or warning should be issued but NWS doesn't agree, PMS will use a 

MESSAGE 2 or MESSAGE 3 to inform local authorities of their forecast and prompt each 

jurisdiction to make their own warning decision. 

b. If NWS issues a watch or warning but PMS doesn't feel it is warranted, PMS will still issue 

the appropriate MESSAGE 2 or MESSAGE 3, but indicate their misgivings.  The standard 

message forms are designed to clearly indicate either concurrence or disagreement between 

PMS and NWS. 

3. In the event of a local decision to warn, the EOC official in charge should immediately contact 

NWS to avoid public confusion.  Also, NWS may be the quickest means of notifying the public via 

the electronic news media.  NWS may acknowledge the involvement of local authorities when 

issuing their warning. 

4. Flood warnings can be issued by local officials using public address systems, emergency vehicle 

loud speakers, door-to-door notification and other methods deemed appropriate. 
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VIII. PROCEDURES AND GENERAL RESPONSIBILITIES 

Procedures and general responsibilities for the operational elements of this flood warning plan are 

contained in this section.  Three points regarding these procedures need to be emphasized: 

1. The operating procedure for each organization addresses only those actions and activities that 

organization must accomplish in order to affect a coordinated response to a flood situation. 

2. Every individual responsible for the implementation of any part of this warning plan should be 

familiar with the entire plan. 

3. This section does not contain detailed operating procedures but provides an overview of technical 

support activities, communications, emergency operations, and general responsibilities of each 

participating organization.  Specific task assignments and responsibilities are described in local 

emergency operation plans, agency procedures and other supplemental documents maintained by 

local governments.  Similarly, the technical support organizations including National Weather 

Service (NWS) and Urban Drainage and Flood Control District (UDFCD) and their private 

meteorological service (PMS) routinely update their own internal operating procedures, policies, 

and duty manuals. 

 

NATIONAL WEATHER SERVICE AND PRIVATE METEOROLOGICAL SERVICE 

The NWS Weather Forecast Office at Boulder has the responsibility for issuing Flash Flood Watches, 

Flash Flood Warnings, general Flood Warnings, and many other types of weather warnings, advisories 

and forecasts for northeastern Colorado, including those counties within the UDFCD.  PMS supplements 

NWS flood-related activities within UDFCD boundaries.  PMS is responsible for monitoring weather and 

flood conditions, forecasting flood potential, issuing standardized internal messages, and directly 

advising local officials concerning specific flood threats.  UDFCD provides PMS with access to weather 

radar, satellite data, lightning data and ALERT base stations, that collect real-time rain, stream levels, 

and surface weather data from within the UDFCD and other detection networks operating in or near the 

Denver metropolitan area.  PMS acquires additional meteorological data, performs their own analyses, 

and prepares forecasts tailored to local government needs.  Coordination between NWS and PMS will be 

as follows: 

1. Coordination between NWS and PMS may be initiated by either party when it is deemed that the 

potential for flash flood producing storms exists.  A private line at the Flood Prediction Center 

(FPC) located at UDFCD in Denver has been established for this purpose.  NWS and PMS will 

consult on when to issue a MESSAGE 1 (see Section VI for MESSAGE descriptions).  

MESSAGE 1 will be communicated by phone and fax.  PMS personnel will establish support 

operations at the FPC either before or soon after a MESSAGE is issued. 

2. If PMS believes the MESSAGE 1 concerns an imminent threat, the message will be identified as a 

RED FLOOD ALERT and the information should be disseminated as soon as possible. 
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3. Coordination between NWS and PMS will continue at two-hour intervals or less as needed until 

the potential passes or a more serious situation develops.  NWS may issue a Special Weather 

Statement or Urban and Small Stream Flood Advisory through normal channels if conditions 

warrant.  Section IV describes these and other NWS products. 

4. If the situation is upgraded to a Flash Flood Watch by NWS, they will notify PMS and put the 

watch out on NOAA Weather Wire, NOAA Weather Radio, and NAWAS.  After being contacted 

by NWS, PMS will immediately issue a MESSAGE 2. 

5. If PMS feels the flood potential has increased but NWS does not want to issue a Flash Flood 

Watch, PMS can either issue a MESSAGE UPDATE indicating an increase in flood potential or 

upgrade the message status to a MESSAGE 2 if they feel a life-threatening flood potential exists. 

6. Following receipt of a MESSAGE 2 or MESSAGE UPDATE, local entities should pass along 

any rainfall or other data available to them and inform PMS and NWS of such observations. 

7. Communications between NWS, PMS and local jurisdictions will continue as needed. 

8. If the situation is upgraded to a Flash Flood Warning by NWS, they will notify PMS and put the 

warning out on NOAA Weather Wire, NOAA Weather Radio, NAWAS and METS.  After being 

contacted by NWS, PMS will immediately issue a MESSAGE 3.  PMS can also issue a 

MESSAGE 3 without a NWS Flash Flood Warning if PMS believes a life-threatening flood is 

imminent. 

9. PMS can issue a MESSAGE UPDATE (RED FLOOD ALERT if warranted) at any time an 

update of the current message in effect is warranted but the next higher or lower message is not 

appropriate. 

10. Local government officials may recognize the equivalent of a Flash Flood Warning, independent 

of NWS or PMS, if they feel the situation warrants.  NWS and PMS should be immediately 

advised of this circumstance. 

11. Local government officials will make their own decision to evacuate floodplains, close roads or 

take some other appropriate emergency action.  NWS and PMS will be informed of the situation 

immediately.  NWS will disseminate this information over their communications network 

wherever possible. 

12. Consultations between NWS, PMS, local authorities and other flood warning plan participants 

should continue as needed until the potential has passed or a flood is occurring. 

13. When NWS and PMS agree that the potential has passed, PMS should issue a MESSAGE 4. 

 

PMS will have forecaster(s) on duty from 7 AM until 10 PM each day.  If a flash flood potential exists at 

10 PM, PMS will continue to staff the FPC until the potential has ended.  If weather conditions change 

after 10 PM and a potential flood situation develops, NWS will notify the PMS duty person.  This 

individual will respond to the FPC and begin the coordination process described above. 
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CITY AND COUNTY OF DENVER 

The Wastewater Management Division (WMD) of Denver's Public Works Department is the primary 

agency responsible for initiating emergency activities relative to potential flooding.  WMD makes the 

decision to activate forces, including the activation of Denver's Emergency Operations Center (EOC), 

based on the flood potential contained in the weather forecast.  When activated, WMD begins the 

coordination necessary to establish the Incident Command Network for floods.  This network becomes an 

integral part of the Incident Command System (ICS) established at the EOC.  The Deputy Manager of 

WMD serves as the Incident Commander for flood emergencies. 

The following pages, excerpted from Chapter 2 of Denver's Standard Operating Procedure for Floods-

1998, summarize the general responsibilities of key flood response agencies: 

I. THE WEATHER NOTIFICATION SYSTEM 

For early warning FLOOD predictions, WMD relies mainly on the services of: 1) The PMS contracted by 

the Urban Drainage and Flood Control District, and 2) the National Weather Service.  (WMD’s access to 

weather bulletins from these services plus computer access to rain gages throughout the metro area 

provides information to make decisions in the early stages of flood weather threats.) 

In concept, WMD determines a FLOOD POTENTIAL by evaluating the depth of rain predicted and the 

percentage chance of occurrence for a given time period.  If the FLOOD POTENTIAL is high, certain 

levels of flooding and/or flash flooding may be anticipated and so appropriate actions may be 

recommended.   

When the predictions from two sources indicate a serious flood condition, decision-making personnel are 

assembled and the Emergency Operations Center (EOC) is activated.  This activation is usually based on 

a 50-year event to determine a flood potential of 2 ¼ , or more, inches of rain in one hour. 

Depending on the assessment of the FLOOD POTENTIAL as discussed in (B) above, the EOC may be 

partially activated and manned with personnel from WMD and with the EOC Duty Officer.  The progress 

of the FLOOD event will be monitored.  At this time these individuals will make the decision whether or 

not to fully activate the EOC. 
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CITY OF AURORA 

The Aurora Utilities Department is the primary agency responsible for initiating emergency activities 

relative to potential flooding on Westerly Creek.  The Utilities Department Manager of Wastewater 

Operations makes the decision to activate forces, including the activation of Aurora's Emergency 

Operations Center (EOC), based on the flood potential contained in the weather forecast.  When 

activated, inter-agency coordination will follow Aurora's Incident Command System (ICS).  The 

Manager of Wastewater Operations serves as the Incident Commander for flood emergencies. 

The following pages contain excerpts from Aurora's EMERGENCY OPERATIONS PLAN (EOP) - 

FLASH FLOOD ANNEX that summarize the general responsibilities of key flood response agencies: 
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Figure VIII-1 Excerpt: Aurora – EOP - Flash Flood Annex (August 1992) 
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MULTI-AGENCY COORDINATING SYSTEM (MACS) 

Information dissemination for flash flood detection, rainfall and streamflow forecasting are performed on 

a centralized basis through MACS.  The purpose of the operation is to collect, evaluate, analyze and 

display information pertaining to the potential occurrence of flooding and to make that information 

available on a timely basis to persons charged with making decisions affecting the safety of the public. 

Flood detection functions involve two of the three MACS branches:  the Emergency Operations Center 

(EOC) and the Facilitator.  EOC staff are primarily responsible for monitoring the event and reducing 

available information to location, probability and time of potential flooding.  The facilitator function is 

responsible for coordinating the flow of information to and from EOC, initiating, and maintaining 

communications with affected jurisdiction heads and representatives, overseeing the dissemination of 

information to the public and documenting MACS activities. 

The MACS flood detection function is staffed by emergency agency personnel available at the time of 

the incident, typically from the Sheriff's Department, City Police, Fire, or Public Works Departments. 

The principles of organization and management utilized in the Incident Command System apply to the 

MACS flood detection operation, with the facilitator being analogous to the incident commander, and the 

incident mission being flood detection. However, MACS' role is limited to informing affected 

jurisdictions of the probable time, location and severity of flooding.  Each jurisdiction is responsible for 

activating the public safety response it determines to be appropriate for the situation. 
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FLOOD MODES 

The rapidity with which flash floods can occur requires that public safety agencies mobilize to prepare 

for warning well before the necessity of disseminating warnings is known.  This has led to a staged 

mobilization effort known as MODES.  Each succeeding mode is a higher degree of mobilization, with a 

greater range of agencies involved.  The following describes the operational status relative to current 

weather or flood conditions for each mode: 

MODE 0: Normal operations and monitoring are in effect.  Local entities are responsible for 

monitoring NWS radar, ALERT gage rainfall and stream levels, PMS messages, NWS 

advisories and field reports.   

 

MODE 1: The meteorological potential of a flood producing storm is being observed.  Rain may or 

may not be occurring, and stream levels are substantially below flood levels.  However, 

weather conditions warrant transfer of flood detection responsibility from local entities to 

the Emergency Services Group (ESG).  ESG personnel then make decisions on further 

mobilization and staffing of EOC. 

 

MODE 2: The possibility of flooding in the near future is recognized, and mobilization of public safety 

agencies in the affected floodplains is required in preparation for warning or to secure flood 

prone facilities.  Responsibility for preparatory mobilization is transferred to the various 

agencies affected. 

 

MODE 3: In the judgment of EOC personnel, flooding will occur on specific drainages at roughly 

estimated levels of severity.  Affected jurisdictions will be advised, and will determine and 

execute appropriate warning and evacuation measures.  EOC personnel assist in the 

preparation and dissemination of warning messages and evacuation orders and monitors 

progress. 

 

MODE 4: Flooding is occurring, and the flood detection phase is complete.  The MACS operation 

shifts to coordination of jurisdictional flood search, rescue and recovery operations.  The 

MACS organization expands to include the Board of Directors and Resource Allocation 

Center, if not already activated. 
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IX. PUBLIC DISSEMINATION 

The first response of many people when they hear a warning is to try to confirm it from another source.  

Therefore, it is very important that all public messages present the same information.  The messages in 

this Section are written to insure that consistent information is given from all possible sources.  Public 

messages will be disseminated by the designated public information officer (PIO) whenever possible 

according the local emergency operation plans and standard agency procedures.  The final message 

wording is the responsibility of the PIO or local official in charge. 

This Section contains two types of messages: 

1. Messages provided to the media or broadcast directly to the public; and 

2. Messages used by public address systems or emergency vehicles circulating through the 

floodplain. 

 

The following messages are fill-in-the-blank formatted.  Inserted information will be provided by local 

authorities. 
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CITIZEN ALERT MESSAGE A1 

 

The following message may be used when the National Weather Service has issued a Flash Flood Watch: 

 

THE NATIONAL WEATHER SERVICE HAS ISSUED A FLASH FLOOD WATCH FOR  ___________________  

 ____________________________________________________________________________________________  

 ____________________________________________________________________________________________  

(geographic area) 

A FLASH FLOOD WATCH MEANS FLOODING IS POSSIBLE WITHIN THE WATCH AREA.  PERSONS IN 

THE WATCH AREA ARE ADVISED TO PREPARE FOR POSSIBILE FLASH FLOODING, KEEP INFORMED, 

AND BE READY FOR QUICK ACTION IF FLASH FLOODING IS OBSERVED OR A FLASH FLOOD 

WARNING IS ISSUED. 
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CITIZEN ALERT MESSAGE A2 

 

The following message may be used if the National Weather Service has not issued a Flash Flood Watch 

but local government officials believe that flash flooding is possible: 
 

 _____________________________________________________________________________ PERSONNEL 

 (local government agency or agencies) 

HAVE DETERMINED THAT A FLASH FLOOD IS POSSIBLE WITHIN  _______________________________  

 ____________________________________________________________________________________________  

 ____________________________________________________________________________________________  

(geographic area) 

PERSONS WITHIN THIS AREA ARE ADVISED TO PREPARE FOR POSSIBLE FLASH FLOODING, KEEP 

INFORMED, AND BE READY FOR QUICK ACTION IF FLASH FLOODING IS OBSERVED OR A FLASH 

FLOOD WARNING IS ISSUED. 
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EVACUATION MESSAGE 
 

The following message may be used if a decision has been made to warn people in the floodplain to 

evacuate: 

 

THE  _______________________________________________________________________________ WARNS  

 (responsible agency) 

THAT FLOODING WILL BEGIN AT  __________________________________________________________ AT 

 (location) 

APPROXIMATELY  ________________________________ . 

 (estimated time) 

 _______________________________________________________  HAS URGED EVERYONE IN THE 

 (person in authority) 

FLOOD HAZARD AREAS TO EVACUATE THE AREA IMMEDIATELY.  PERSONS EVACUATING THE 

AREA SHOULD MOVE AWAY FROM THE CREEK.  DO NOT ATTEMPT TO OUT-RUN A FLOOD IN 

YOUR VEHICLE.  DISPLACED PERSONS SHOULD GO TO  _________________________________________  

 ___________________________________________________ .  (Add any confirmed reports of flooding or heavy 

rainfall).  ____________________________________________ (place) 

 DO NOT ATTEMPT TO CROSS A FLOODED AREA ON FOOT OR IN YOUR VEHICLE. 

 

SUPPLEMENTAL (check appropriate statements): 

 

   DO NOT ENTER BARRICADED AREAS. 

 

   ABANDON YOUR VEHICLE IMMEDIATELY WHEN WATER RISES ABOVE THE ROAD ON 

WHICH YOU ARE DRIVING. 

 

  IF YOU ARE DRIVING IN A MOUNTAIN CANYON, ABANDON YOUR VEHICLE 

IMMEDIATELY AND CLIMB TO HIGH GROUND. 
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EMERGENCY VEHICLE/PUBLIC ADDRESS MESSAGE 

 

The following message may be used over public address systems or by emergency vehicles circulating in the 

floodplain: 

 

THIS IS  _____________________________________________________________________________________  

 (emergency service agency) 

FLOODING WILL BEGIN AT  _______________________________________________________________ AT 

 (location) 

APPROXIMATELY   ___ . 

 (estimated time) 

 

 ___________________________________________ HAS URGED EVERYONE IN THE FLOOD  

 (person in authority) 

HAZARD AREAS TO EVACUATE THE AREA IMMEDIATELY.  PERSONS EVACUATING THE AREA 

SHOULD MOVE AWAY FROM THE CREEK.  DO NOT ATTEMPT TO OUT-RUN A FLOOD IN YOUR 

VEHICLE.  DISPLACED PERSONS SHOULD GO TO _______________________________________________  

 _____________________________________________________ .  (Add any confirmed reports of   

 (place) 

flooding or heavy rainfall.)  DO NOT ATTEMPT TO CROSS A FLOODED AREA ON FOOT OR IN YOUR 

VEHICLE. 

 

SUPPLEMENTAL (check appropriate statements): 

 

   DO NOT ENTER BARRICADED AREAS. 

 

   ABANDON YOUR VEHICLE IMMEDIATELY WHEN WATER RISES ABOVE THE ROAD ON 

WHICH YOU ARE DRIVING. 
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X. MEDIA CONTACTS 

Each year, prior to the flood season, the Urban Drainage and Flood Control District (UDFCD) will 

inform the news media of the local flood hazard.  The media will be requested to publicize the hazard by 

providing information about this flood warning plan, including steps occupants of the hazard area should 

take when a flash flood warning is issued. 

UDFCD will also, on an annual basis, work with local public information offices to make the broadcast 

media aware of how the sample advisory and warning messages contained in Section IX may be used.  

Brochures will be created and distributed to help educate the media and citizens regarding the dangers of 

flash floods and the associated response actions in the event of a flash flood. 

Each year, after the end of the active flood season, the local entities should compile precipitation and 

stage data and review records of flood incidents and response activities to inform revisions to this 

document, consulting with affected emergency managers and other appropriate local officials, as 

required. 

 

Annual training and tabletop exercises are an excellent way to train personnel and to pin point 

deficiencies in incident command communications protocols.  The exercise may take various forms 

including tabletop simulations, message dissemination/communication tests, functional exercises 

involving field operations, combinations of the preceding examples, or a less complex orientation 

meeting with appropriate staff.  Using the media to publicize the training exercise will further increase 

public awareness of the flood hazard and help attain the desired public response to flash flood warnings. 

 

Public education activities should address flood preparation and flood proofing, as well as the issue of 

secondary flood impacts, or hazards that accrue as the result of flooding.  Moving water, typical of flash 

flooding causes safety problems as anything that is stored outside and not securely anchored to the 

ground can be carried away; toys, firewood, fuel tanks, structures, boulders, tools or vehicles.  Floods 

become more forceful as they acquire debris, which can batter or impale people and structures.  Fuel 

tanks provide an additional combustion hazard and floodwaters can conduct electrical currents from 

damaged or submerged electrical transmitting equipment. 



 

Westerly Creek Flood Warning Plan XI-1 (April 2009) 

XI. ANNUAL REVISIONS AND PRACTICES 

Each year, prior to the beginning of the active flood season, the Urban Drainage and Flood Control 

District (UDFCD) will issue appropriate revisions to this document, after consulting with affected 

emergency managers and other appropriate local officials.  If no revisions are needed, UDFCD will 

inform plan holders, accordingly. 

UDFCD will also schedule at least one annual practice exercise.  The exercise may take various forms 

including tabletop simulations, message dissemination/communication tests, functional exercises 

involving field operations, combinations of the preceding examples, or a less complex orientation 

meeting.  The exercise may be publicized by local public information offices or by UDFCD to further 

increase public awareness of the flood hazard and help attain the desired public response when flash 

flood warnings are issued. 
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