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Flood Management 
Study Session 
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2 Agenda 
I. Purpose 
II. Program Overview 
III. September Storm 
IV. Rainfall/Runoff Analysis 

 
V. Insurance and Damage Assessment 
VI. Current Work Program Overview 

 
 

VII.South Boulder Creek Mitigation 
 

6:00-7:30 
 
 
 
 
7:30-8:10 
 
 
 
8:15-9:00 

5 Minute Break 



Flood Management 
Program Overview  
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4 Objectives 
 Program Elements 
 Terminology 
 Mapped Floodplains and Regulations 

 



5 Flooding 
 Localized Drainage 
 Groundwater 
 Sanitary Sewer 

Back-ups 
 Major Drainageway 

 



Major Drainageways 6 



Flood Management 
 Flood Preparedness 
 Education and Outreach 
 Floodplain Mapping/Regulations 
 Mitigation 
 Property Acquisitions 
 Flood Insurance / CRS 
 Flood Recovery 
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Flood Management 
MISSION 

The Urban Drainage and Flood 
Control District works with local 
governments to address multi-
jurisdictional drainage and flood 
control challenges in order to 
protect people, property, and the 
environment. 
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Flood Management 9 

 Master Planning 
 Design, Construction and 

Maintenance 
 Floodplain Management 
 Information Services and 

Flood Warning 



10 Flood Preparedness 



Flood Preparedness 11 



12 Flood Preparedness 
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Education/Outreach 
 Mailings/Door to Door 
 Schools 
 Open Houses 
 Press Releases 
 Social Media 
 Paid Advertisements 
 Website 
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www.boulderfloodinfo.net 
 

http://www.boulderfloodinfo.net/


14 Floodplain Mapping  



15 Hydrology 



16 Hydrology 



Hydraulics 17 
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20 Recurrence Interval 
Recurrence 

Interval 
(years) 

Percent chance 
in any given 

year 
100 1 

50 2 

25 4 

10 10 

5 20 

2 50 



 500-Year 
 100-Year 
 Conveyance Zone 
 High Hazard Zone 

21 
City Flood Zones 
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 0.2% Chance per year 
 New requirements for 

Critical Facilities 
 No other flood regulations 

or requirements 

500-Year Floodplain: 

City Flood Zones 
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 1% Chance per year 
 26% chance in 30-years 
 Flood insurance required 

100-Year Floodplain: 

City Flood Zones 
23 



 Elevate/floodproof 
 Flood vents 
 Protect utilities 
 No parking 18-inches 

water or deeper 

24 
City Flood Zones 

100-Year Floodplain: 



Conveyance Zone: 
The portion of the 100-year floodplain 
reserved for the passage of flood waters 

25 
City Flood Zones 



City Flood Zones 
Conveyance Zone: 
The portion of the 100-year floodplain 
reserved for the passage of flood waters 

100-Year Floodplain 
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 Development cannot create water 
surface rise 

 
 

Future  
Development 

27 
City Flood Zones 

Conveyance Zone: 



 Development cannot create water 
surface rise 

 
 

Future  
Development 

28 
City Flood Zones 

Conveyance Zone: 

Increase capacity 



 Greatest risk to life 
 CSU Flume test 
 Depth x Velocity ≥ 4 
 Depths > 4 feet 

High Hazard Zone: 

City Flood Zones 
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 No new habitable structures 
 No additions 
 No parking 
 No campgrounds 

30 
City Flood Zones 

High Hazard Zone: 



31 Mitigation Process 
Mapping 



Mapping 
32 Mitigation Process 

Mitigation Planning 



Mapping 

CIP 
Mitigation Planning 

33 Mitigation Process 



Mapping 

CIP 
CEAP 

Mitigation Planning 

34 Mitigation Process 



Mapping 

CIP 
CEAP 
Construction 

Mitigation Planning 

35 Mitigation Process 

Elmer’s Twomile Creek 



Mapping 

CIP 
CEAP 
Construction 
Remapping 

Mitigation Planning 

36 Mitigation Process 
Post Construction 100-
year Floodplain 

Pre-Construction 100-
year Floodplain 



Property Acquisitions 
 $500,000 per year 
 11 properties purchased since 2001 
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 Flood Insurance / CRS 
 National Flood 

Insurance Program 
(NFIP) 
 Community Rating 

System (CRS) 
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 Damage assessments 
 Sediment and debris removal 
 Infrastructure repairs 

39  Flood Recovery 



 Flood Recovery 
 Community outreach 
 FEMA paperwork 
 Grant applications 
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Questions? 



 
WFO Denver/Boulder, CO 
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• Tropical Moisture from the Pacific Ocean and the 
Gulf of Mexico over the eastern half of Colorado 

• Upper level low over southwestern Utah 
• Dry slot west and southwest of the Front Range 
• Surface stationary front south of Denver 
• Stagnant synoptic pattern 
• Meso and micro scale features 
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Blended Total Precipitable Water                                          
00 UTC 12 September 2013 

850hPa Flow 

very high 
moisture 
(75+mm) 

Remnants of an East Pacific tropical storm and a tropical wave in the western Gulf of Mexico  
Courtesy Sheldon Kusselson (NOAA/NESDIS)    
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X 
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• Boulder 
• Daily record (24 hr) of 9.08”, previous record was 4.80” set on July 31, 1919 
• Monthly record for September of 18.16”, previous record was 5.50” set on 

September 30, 1940 
• Monthly record for rainfall in any month of 18.16”, previous record was 9.60” set in 

May 1995 
• Annual record of 32.72” (as of October 22), previous record was 29.47” in 1995 
 

• DIA 
• 24 hr rainfall for September 14, 2013 of 2.01”, previous record was 1.48” set back 

on September 26, 2012 
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• More on meteorology, radar loop 
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Rainfall & Runoff 
During the 

September 2013 Flood 
Boulder, Colorado 













9/11/13 9/12/13 9/13/13 

100-year Design Storm 
Incremental Rainfall 

September 2013 Total 
Rainfall 

100-year Design Storm 
Total Rainfall 

September 2013 
Incremental Rainfall 





 
• Peak Flow 
Estimates from 

Bob Jarrett 
(formerly 

USGS) 
 

• Plan-view 
inundation 

mapping from 
September 
2013 flood 

from City of 
Boulder 





• Rainfall trends – increased from west to east and south to north 
 

• September 2013 rainfall intensities for shorter durations (5-mintes to 2-
hours) were typically 1/3 of typical design storm intensities 

 
• Since the September 2013 rainfall was different than the design storm, 

peak flow rates and extent of flooding for the drainageways in many 
cases were less than expected for a 100-year event. 

 
• This was a big one, but not the big one 



Wright Water Engineers, Inc. 
303-480-1700 

 
Shannon Tillack, P.E. 

stillack@wrightwater.com 

Andrew Earles, Ph.D., P.E. 
aearles@wrightwater.com 



 
Flood Impact Survey  

& 
Damage Analysis 
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Flood Impact Survey - 
Dataset Overview 

Survey Dataset 

Mailing List  8,476 

Unique 
Responses to 

Survey  
1,297 
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Map of Damage Locations 

Flood Survey 
Response 

Locations to 
FEMA Claim 

Locations 
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Estimated Private Property 
 Flood Damages 

Within the 100 Year 
Floodplain $38 million 

Outside the 100 Year 
Floodplain $162 million 

Total $200 million 
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Reported Causes of Flooding 
Sanitary 
Sewer 
27% 

Local 
Drainage 

25% 

Groundwater 
Infiltration 

20% 

Major 
Drainageway 

17% 

Other 
9% 
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Private Property Estimated Damage 
Summary by Drainageway 

$0 $4,000,000 $8,000,000 $12,000,000 $16,000,000 $20,000,000 

South Boulder Creek / Viele Channel 

Boulder Creek / Boulder Slough 

Fourmile Canyon /Wonderland Creeks 

Twomile Canyon Creek/Goose Creek / Elmer's Twomile Creek 

Bear Canyon Creek 

Gregory Canyon Creek 

Skunk Creek / Bluebell Canyon Creek / King's Gulch 

Sunshine Canyon Creek 

100-Year Floodplain Damages 



 
Flood Insurance 

In 
Boulder 
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Flood Insurance Comparison 
Source – Insurance Service Office, April 2014 

 $-    

 $500  

 $1,000  

 $1,500  
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 $2,500  
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Annual Insurance Premiums 
(thousands $) 
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Per Capita Flood Insurance Comparison 
Source – Insurance Service Office, April 2014 

 $-    

 $5.00  

 $10.00  

 $15.00  

 $20.00  

 $25.00  

 $30.00  

Annual Insurance Premiums 
per capita 
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NFIP & IA Claims 
National Flood Insurance Program (NFIP) 

•Required if federally financed 
•Require homeowners to pay annual premium 
•Capped at $250k for residential, $500k for commercial 
 

Individual Assistance (IA) 
•Minimal assistance to get survivors back on their feet 
•Some rental assistance and minor repairs 
•Capped at $35k 
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FEMA Claim Reimbursements 

 

•Approximately 10% of 
estimated reported out of 
pocket cost reimbursed 
 

IA Claims 
 

•Approximately 25% of 
estimated reported out of 
pocket cost reimbursed 
 

NFIP Claims 



Floodplain Management 
Current Work Plan  
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77 Floodplain Management 



Mapping 

Mitigation 
Planning 

CIP CEAP 

Construction 

Mapping and Mitigation Process 



 Topography 
 Flow 

79 
Mapping 

Model Inputs: 



80   Mapping Process 
 Staff Review 
 Peer Review by outside 

Engineering Firm 
 UDFCD/FEMA Review 

 



81   Mapping Process 
 Open House 
 WRAB 
 City Council 
 UDFCD/FEMA Review 
 FEMA Appeal Process 
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Work Program 82 



Wonderland Creek 83 



84 Work Program 



Mapping 

Skunk Creek 

Bluebell  
Kings Gulch  

Boulder Slough 

Twomile 

Upper Goose 
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Bear 

1 
2 

3 

4 
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Boulder Slough 
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Bear Canyon Creek 

 
 



88 
Skunk/Bluebell/King’s 
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Skunk/Bluebell/King’s 



90 
Twomile/Upper Goose 
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Mitigation Planning  92 

Boulder Creek 

Gregory 
Creek 

Bear 
Creek 

South Boulder Creek 7 

6 
5 

8 



Mitigation Planning  93 

Boulder Creek 

Gregory 
Creek 

Bear 
Creek 

South Boulder Creek 7 

6 
5 
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  2013 2014 2015 2016 2017 2018 

Gregory Canyon Creek   Mitigation 
Plan  $100,000  $500,000      

Bear Canyon Creek   
Mitigation 

Plan  
  

$100,000  $500,000      

Boulder Creek   
Mitigation 

Plan  
  

$500,000  $2,500,000  $2,500,000    

Upper Goose & Twomile       
Mitigation 

Plan  
  

$100,000  $500,000  

Skunk Creek       
Mitigation 

Plan  
  

$100,000  $500,000  

King's Gulch & Bluebell       
Mitigation 

Plan  
  

$100,000  $500,000  



 

Gregory Canyon Creek 94 



 

Bear Canyon Creek 95 



Capital Improvements 96 

Fourmile Canyon Creek 

Wonderland Creek 
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Wonderland Creek 97 



 

Wonderland Creek 98 



 
99 Fourmile Canyon Creek 



 

Fourmile Canyon Creek 100 



 Detention 
 Sediment 
 Spills 



Mitigation Planning  102 

Boulder Creek 

Gregory 
Creek 

Bear 
Creek 

South Boulder Creek 7 

6 
5 

8 

WRAB Council 
 Mapping Studies   

Boulder Slough July 2014 4th Quarter 2014 

Bear Canyon Creek July  2014 4th Quarter 2014 

Skunk, King’s, Bluebell August & September 2014 1st Quarter 2015 

Upper Goose & Twomile November & December 2014 1st Quarter 2015 

Mitigation Plans   

South Boulder Creek August & September 2014  Further Analysis 

Gregory Creek October & December 2014 1st Quarter 2015 

Bear Canyon Creek 2015 Pending 

Boulder Creek 2015 Pending 

Council Review Items 



Questions? 



South Boulder Creek 
Major Drainageway  

Flood Mitigation Study 

Council Study Session 
September 30, 2014 104 



South Boulder Creek 
Background / History 
Study Alternatives 
Study and Staff Recommendation 
Board Motions and Issues 
Discussion 
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Background 106 

Mid-1990’s CU Investigation 
1997 First City Study 
2002 Second City Study 
2008 Revised Floodplain Adopted 
2009 Risk Assessment 
2010 Flood Mitigation Study Begins 
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Background 108 

 1938 
 1950s 
 1969 
 2013 

1969 Flood Event - Thunderbird Lane Apartments 



2013 Flood Event 
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Study Area 
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Causes of Flood Threat 
111 

Overtopping of US36 
Overflows of existing systems 
Overflow from main stem 
Bear Canyon Creek inflow 
Local Basin inflow 



Causes of Flood Threat 
112 



Potential Solutions 
113 

Large pipe systems 
Existing system improvements 
Regional detention systems 
Local detention systems 
Flow diversions 
Non-structural measures 



15 Conceptual Alternative Plans 
114 

• Regional detention at US36 
• Regional detention at US93 
• Conveyance along Dry Creek 
• Conveyance through West Valley 
• Mainstem containment 
• Diversion to Bear Canyon / Boulder CK 
• Downstream storage 



9 Best Alternatives Plans 
115 

 
 

1. Status Quo 
2. HHZ Mitigation 
3. US36 Regional Detention  
4. Regional Detention at US93 
5. Distributed Regional Detention 
6. Mainstem Flow Containment 
7. Dry Creek Ditch No. 2 Pipeline 
8. Bear Canyon Creek Pipeline 
9. Nuisance-Level Flood Improvements 



Short-Listed Alternatives 
116 

 

 Status Quo 
 High Hazard Mitigation 
 Distributed Regional Detention  
 Regional Detention at US 36 



Study Recommendation 117 
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Study Recommendation 
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Regional Detention at US36 
Renderings – US36 and Table Mesa Drive 

Existing Conditions 

US36 Berm 



Study Recommendation 
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 Construction would: 
 Eliminate overtopping of US36 
 Eliminate 100-year flood risk affecting 
362 structures and 893 dwelling units 

 At an estimated cost of $46 million 



Potential Phasing 
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US36 Regional Detention facility 
($23 million) 

West Valley Improvements and 
Arapahoe Avenue Detention 
 ($23 million) 

 



Potential Phasing 
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212 Structures 
(392 Dwelling Units)  
Protected 

N 



Potential Phasing 
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190 Structures 
(294 Dwelling Units)  
Protected 

N 



 
 Slide(s) from OSMP 

124 OSMP Impacts 



OSMP Resources 125 

Wetlands 
Preble’s meadow jumping mouse 
Ute ladies’ tresses orchid 
Northern leopard frog 
Native fish 
Bobolink 
Plains cottonwood riparian ecosystem 
Tallgrass prairie ecosystem 



Board Motions 
126 

 
 

Decouple the downstream phases from the 
US36 detention phase 
 

Investigate ways to reduce environmental 
impacts from US36 detention phase 
 

OSBT believe the US36 detention phase would 
require disposal of land 



Solution for West Valley Flooding 127 
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Stakeholder Issues – Current Alt. 
130 

 
 Limited impacts to  

CU land use 

212 structures  
(392 units) protected 

Impacts to OSMP and habitat 

Would like CU parcel  
used for flood mitigation 



Stakeholder Issues – Modified Alt. 
131 

 
 Decreased land use 

options for CU 

212 structures  
(392 units) protected 

Decreased impacts to OSMP and habitat 

Neighborhood 
concerns 



Stakeholder Issues – Do Nothing 
132 

 
 Does not impact  

CU land use options 

212 structures  
(392 units) at flood risk 

No impacts to OSMP and habitat 

Would like CU parcel 
Used for flood mitigation 



Questions/ Discussion 133 

 
 

Does Council agree with WRAB and OSBT to 
move forward with the downstream 
improvements? 
 

Does Council agree with WRAB and OSBT to 
coordinate with CU to refine the US36 
regional detention concept?   
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