
General Questions 

How was the scope of the South Boulder Creek Flood Mapping Study determined? 

The flood mapping study scope was developed in response to the South Boulder Creek Major 
Drainage Planning, Phase A Report, developed by Taggart Engineering Associates, Inc. in 2001. 
The Phase A Report proposed flood mitigation alternatives to eliminate the potential for flooding 
identified in the west valley. However, community uncertainty and concerns about the Phase A 
study effort, the accuracy of an associated hydrologic analysis, and the proposed level of flood 
mitigation required in the plan resulted in local rejection of the report and public demands for a 
detailed flood risk assessment. 

Recommendations about defining the hazards and problems created by South Boulder Creek 
flooding and the level of technical analysis and evaluation needed to develop community 
acceptance of the results were presented to City Council by the Independent Review Panel (IRP) 
and the Citizen Advisory Group (CAG) in August 2001. The IRP included local floodplain 
professionals, Dr. Gilbert White, Mary Fran Meyers, Dr. Rich Madole, Brian Hyde and Dr. 
Jonathan Friedman, convened at the request of City Council to assess and recommend 
improvements in the city's approach to floodplain management and mitigation. The CAG was 
convened as part of the Phase A community process to provide input and recommendations for 
floodplain management and mitigation planning from the citizen's perspective. 

City Council accepted the IRP and CAG recommendations and a formal Hydrology Advisory 
Panel (HAP) made up of nine professionals with extensive background in multiple disciplines 
dealing with flood hydrology studies was convened in December 2001 to outline and determine a 
detailed scope of work to complete an updated flood study for South Boulder Creek. The HAP 
was committed to develop a "state of the art" scope of work that would produce results with a 
high level of confidence. Critical study elements outlined by the HAP included an online 
resource atlas, updated climatology, multiple-approach hydrology analysis, two-dimensional 
hydraulic modeling, multiple storm frequency risk assessment and extensive public involvement 
process. 

The recommended scope of work determined by the HAP was reviewed and accepted by the IRP 
and representatives of the City of Boulder, Boulder County, University of Colorado and the 
Urban Drainage and Flood Control District in late 2002. It was advertised as part of the original 
request for proposals (RFP) posted for response by Feb. 28, 2003. HDR Engineering, Inc. was 
selected to conduct the South Boulder Creek Flood Mapping Study in August 2003. Read the 
PDF connected with the HDR study contract.  

The South Boulder Creek floodplain has been studied several times in the past. Why is 
another study needed? 

The study is intended to replace the current regulatory mapping based on a 1986 United States 
Army Corps of Engineers (USACE) study that is currently adopted by the city, Boulder County 
and the Federal Emergency Management Agency (FEMA). This study is in need of updating 
because it does not identify the flood risk in the West Valley or South Boulder Creek. 

http://user.govoutreach.com/boulder/admin/www-static.bouldercolorado.gov/docs/sbc_scope-1-201305311041.pdf


The previous study developed by Taggart Engineering Associates, Inc. proposed alternatives to 
eliminate flooding in the West Valley without first restudying the floodplain and defining the 
flood problem. The City Council, Board of County Commissioners and the public at large 
rejected this approach and indicated that new floodplain mapping was needed before flood 
mitigation planning could occur. 

The new flood mapping study is intended to first define the flood problem and answer questions 
about where and to what extent flood risks exist. Once community understanding is achieved, a 
public planning process can then move forward in developing flood management and mitigation 
options. 

Why should the public expect this study to be any different than the previous studies? 

There are several ways in which this technical study is different than previous studies: 

• This study separates the technical floodplain mapping analysis from the public discussion 
about how the community can mitigate flooding. Achieving community understanding 
first about the flood problem and its risks provides the basis for a public planning process 
to develop flood management and mitigation options. 

• This study combines some of the best technical expertise in floodplain analysis with a 
public involvement plan that will include the public as a partner from the very outset of 
the project. 

• This study will take advantage of a more technologically advanced approach that allows 
for a much finer level of analysis than previous technology allowed. 

This is perhaps the most comprehensive and thorough floodplain mapping study ever done in this 
region. The city is confident that the multi-dimensional scope of this study will produce 
sufficient detail and understanding of the South Boulder Creek flood hazards, and will clearly 
define the flood problem the community faces in this area. 

By the time the study is approved, will another technological advance yield new and 
different results? 

The study team used the most scientifically defensible data and analytical approach available at 
this time. Technology is continuing to improve, but there is a great need for new flood hazard 
mapping that appropriately recognizes the flood risks in the South Boulder Creek area. 

Will this study explore alternatives for flood management and mitigation? 

No. This study is intended to define the flood problem not solve it. This study is a technical 
analysis to determine the likelihood of flooding, the conditions that are likely to cause flooding, 
and the areas that are most likely to be impacted by flooding. It is critical to understand the flood 
problem before the community can begin to discuss how to mitigate the flood risk. 

  



The flood mapping study will produce a new regulatory flood map to replace the outdated 1986 
regulatory map. The new regulatory flood map will be used to regulate floodplain development 
and define the flood zones on FEMA's Flood Insurance Rate Map used to determine flood 
insurance premiums. 

The risk assessment component of the flood mapping study will be completed in 2007 and will 
be used to support subsequent flood management and mitigation planning. A community 
planning process with direct public involvement to develop floodplain management and 
mitigation alternatives will begin as soon as practical after the flood study results have been 
accepted by FEMA, Boulder County, the City of Boulder and other agencies. 

Currently, $100,000 has been appropriated in the city's Capital Improvement Program (CIP) to 
begin the flood management and mitigation planning process in 2007. However, this funding 
may be needed to complete the flood mapping study itself. Additional funding has been allocated 
in the city's CIP in 2008 ($150,000) and 2009 ($300,000) to complete flood mitigation planning. 
In addition, $3,000,000 has been allocated in 2010 to help fund selected flood mitigation 
improvements, whatever these might be. The city is also pursuing federal funding for flood 
mitigation planning and construction. 

How much money has been spent to date on the flood study? 

To date, approximately $1,250,000 has been spent on the flood mapping study. 

Will this study look at water quality in South Boulder Creek?  

Water quality investigation and analysis is not in the scope of the flood mapping study. City staff 
is looking into available water quality information that may be included in the online Resource 
Atlas. South Boulder Creek is currently identified as having one of the highest water quality 
ratings in the state. 
 

Public Involvement Process 

Where can I find the most comprehensive information concerning the South Boulder Creek 
Flood Mapping Study? 

This website contains the most comprehensive information available on studies concerning 
South Boulder Creek. 

Are there other higher resolution floodplain maps available besides the ones located on this 
website? 

The flood hazard maps posted on the South Boulder Creek Website are in Adobe Acrobat pdf 
format to allow convenient Internet access with limited download requirements. These maps 
allow a viewer to pan around the image and to zoom in to areas of particular interest. However, 
the resolution is of lower quality than may be offered in a GIS format. 



  

What are the next steps with this study? When will FEMA approve or disapprove the new 
flood maps? 

The flood mapping study results will undergo review by city staff and the Peer Review 
Evaluation Panel (PREP) before submittal to the city's Water Resources Advisory Board 
(WRAB). The WRAB will be asked to review and provide a recommendation for submitting the 
study to FEMA for approval. 

How can the public stay involved and provide input for this study? 

Public involvement is a critical part of this study. The public may contact the study team or city 
staff. For more information, contact the city's Project Manager, Bob Harberg at 303-441-3124 or 
email harbergb@bouldercolorado.gov. 

What is the Peer Review Evaluation Panel? 

The Peer Review Evaluation Panel (PREP) is comprised of three Boulder area residents with 
scientific knowledge in water resources and floodplain management. The PREP was established 
to review and evaluate the technical aspects of the SBC Study on behalf of the public interest and 
to offer an independent assessment to ensure the study meets generally accepted standards of 
engineering practice for flood hazard mapping. The PREP also advised the study team about how 
effectively the study results are presented to the public in order to ensure the greatest level of 
understanding for a non-technical audience. 
 
 
Climatology/Hydrology Analysis 

Where can I find the most comprehensive information concerning the results of the revised 
climatology/hydrology analysis? 

The interim Climatology/Hydrology Summary Report is available on this website. 

The current hydrology results increased the original 2005 hydrology results by as much as 
a factor of two. Why were these changes made? 

Comments received from FEMA, the US Army Corps of Engineers, the Urban Drainage and 
Flood Control District, the Colorado Water Conservation Board and members of the public 
following submittal of the original hydrology to FEMA in 2005 indicated a concern that the 
hydrology underestimated the flood hazard. The comments recommended additional research 
and analysis to expand and refine the scientific data used to produce the results. 

The study team was able to collect additional storm records and utilize a new computer-based 
analytical tool to expand the climatology analysis from 13 to 50 storms. The expanded data 
offered a better understanding of the size and shape of regional storms. The results determined 

http://user.govoutreach.com/boulder/admin/www.bouldercolorado.gov/boards-commissions/water-resources-advisory-board
mailto:harbergb@bouldercolorado.gov


that local storms cover more area, produce more rainfall and result in greater peak flows and 
volumes than previously indicated. 

How does the new hydrology compare to the currently adopted 1986 steady-state 
hydrology? 

The table below presents 100-year peak flow rates at various locations for the new hydrology as 
originally determined in 2005 and subsequently revised in 2006, and for the currently adopted 
1986 steady-state hydrology. Flood flow rates are presented in terms of cubic feet per second 
(cfs).  

  

South Boulder Creek 100-year Flood Flow Rates (cfs) 

  

Location  

Original (2005) 
Flow  

Before Routing 
(1) 

Revised (2006) 
Flow  

After Routing 
(2)  

Revised (2006) 
Flow  

After Routing 
(3)  

Flow from current 1986 
USACE  

Regulatory Study After 
Routing (4)  

Eldorado  3260  4520  4340  4800  
Highway 93  3940  7120  4900  5740  
US 36  3930  7690  5850  6200  
Baseline 
Road  3930  8770  6900  6400  

Confluence  3910 8910  5430  6600  

  

(1) This is the flood flow rate based on the study's original rainfall/runoff model prior to routing 
through the hydraulic model and was submitted to FEMA in April 2005. 
(2) This is the flood flow rate based on the study's revised rainfall/runoff model prior to routing 
through the hydraulic model that is proposed for consideration. 
(3) This is the flood flow rate based on the revised rainfall/runoff model after routing through the 
hydraulic model that is proposed for consideration. 
(4) This is the flood flow rate based on the current 1986 USACE. regulatory model after routing.  

  

How do the changes in the flood mapping study's findings relate to data generation (real vs. 
simulated), and how is the level of confidence determined? 

  



Changes in the study results apply only to the design storms. The design storms are by definition, 
generated data, but the data generation was based on the analysis of real data from 50 
thunderstorms and seven general storms. This represents the most complete data set available for 
analysis that is applicable to South Boulder Creek. 

The study team is in the process of developing quantitative confidence limits on the design storm 
discharges. 

How were the increased design storm values determined and what drives increased storm 
values? 

The South Boulder Creek design storms developed in the 2005 climatology results were 
reviewed by FEMA, the US Army Corps Of Engineers, the Urban Drainage and Flood Control 
District (UDFCD), the Colorado Water Conservation Board and the Peer Review Evaluation 
Panel (PREP). Review comments recommended increasing the storm sample from the original 
13 storms used to create the design storm. 

HDR hydro-meteorologists used surface rainfall observations available from the National 
Weather Service, Colorado Climate Center, National Climate Data Center and the UDFCD to 
identify thunderstorms that produced a 100-yr rainfall in and along the Colorado Front Range 
foothills from Fort Collins to areas just north of Palmer Divide. Once identified, the Storm Total 
Precipitation product (STP) for National Weather Service WSR-88D Doppler radars located at 
Watkins, Colorado and Cheyenne, Wyoming were used to define the spatial storm rainfall 
pattern. This pattern was then "ground-truthed" with surface rainfall observations to develop a 
comprehensive storm rainfall pattern. 

The STP product (released in mid-2005) offers computer generated storm analysis that was not 
previously available and made it economically possible to increase the storm sample from 13 
manually analyzed storms to 50 storms. The resulting 100-yr design storm (based on a 
thunderstorm event) was spatially larger (~15 percent) than the original thunderstorm and was 
observed to be quasi-stationary during heavy rainfall production periods. 

The increased design storm volumes were caused by two factors: 

• The increased size of the final design thunderstorm as described above, and 
• Application of a stationary design storm aligned along the basin below Gross Reservoir. 

The original design storm was moving across the watershed in a manner consistent with 
historical South Boulder Creek storms. 

Have extreme storm situations been considered in the flood mapping study? (i.e. if Gross 
Reservoir is at capacity and the 100/500-year storm hits concurrently) 

The flood mapping study was designed to develop a scientifically based, purely technical 
analysis that would define the most accurate and physically real results possible in order to truly 
"define the flood problem." This required analyzing the most probable conditions expected rather 
than the worst case conditions. 



  

To understand and consider the impacts of more extreme or "worst case" flooding, the study has 
included simulations of the 500-year storm, 100-year and 500-year storms with and without the 
CU-South Campus berm and the transposition of two extremely large historical events: the 1976 
Big Thompson storm and 1997 Fort Collins storm. Both extreme storms were significantly larger 
than the 500-year storm. 

Does the flood mapping study include releases from Gross Reservoir and irrigation ditch 
diversions? 

Yes. The flood mapping study includes releases from Gross Reservoir based on annually 
observed conditions and expectations. Diversion of flood waters from the stream into irrigation 
ditches was based on the capacity of each ditch and its location to intercept and convey flows as 
determined in the hydraulic model. 

Has the flood mapping study considered all the variables: season, ground saturation, 
temperature and snow pack? 

The study team attempted to incorporate as many variables as possible into the analysis. Changes 
in seasonal rainfall and temperature were explored. Irrigation practices and rainfall preceding 
design storms were considered. The model represents basin conditions that are probable at the 
time of the storm - late spring to early summer for the general storm and mid to late summer for 
the thunderstorm. 

 Has the revised hydrology been re-submitted to FEMA for review? 

No. The study team is working to complete the floodplain delineation mapping for the flood 
study so that the climatology, hydrology and hydraulic analyses can be submitted together for a 
comprehensive FEMA review. The updated results have not yet been forwarded to any review 
agencies for comment. Please refer to the answer to question eight for more information about 
the timetable for submitting the revised hydrology to FEMA. 

How are water table levels and seasonal changes in groundwater addressed in the 
hydrology analysis? 

The flood mapping study is designed to determine surface flows in the South Boulder Creek 
floodplain and does not provide a detailed analysis of groundwater conditions. However, 
understanding general groundwater conditions and the level of anticipated ground saturation is 
important in determining flood water infiltration affecting flood runoff. The study reflects 
groundwater and soils conditions through the model calibration efforts. 

The model does not explicitly compute groundwater depths or changes in groundwater levels 
during a flood. Such level of resolution is not necessary to compute surface runoff during a 
flood. 



Is the flood model calibrated to the Eldorado Springs gage data? If not, will FEMA 
question the study's results? 

The hydrology model was calibrated using extensive rainfall data for three storm events 
(September 1938, May 1969, 1998 thunderstorm). The calibration was then validated through a 
"blind" analysis of a fourth storm event (1999 thunderstorm). 

Model calibration was not based directly on the Eldorado Springs gage because this is the only 
gage record for the South Boulder Creek basin and it is located well above the valley where 
flooding is critical. However, the calibration analyses using the four storms produced results 
consistent with flow rates and storm volumes recorded at the Eldorado Springs gage for these 
events. 

The hydraulic model was calibrated using historical information and visual records from the 
1969 flood. The base model was refitted with topographic conditions representing those that 
existed in 1969, and the extent of flooding was compared to photographic evidence and recounts 
from area residents. 

The overall calibration effort produced successful results that were consistent with the 
benchmark storm events and the Eldorado gage record. This is compelling evidence that the 
model appropriately represents the watershed and the design storms for this area. Further 
adjustment of the calibrated model to directly match the Eldorado gage values would adversely 
affect the validity of this comparison and weaken the credibility of the results. 

Where do the Eldorado Spring gage volumes come from? 

Eldorado gage volumes were developed using recorded flow rate data. For each year of gage 
record, the study used the day with highest peak flow and calculated a 24-hour volume for that 
day. The average daily flow rate for these days was then used to calculate corresponding flow 
volumes used to determine peak flows in the flood frequency analysis. 

The flood frequency analysis used a standard statistics package developed by the U.S. Army 
Corps of Engineers (Flood Frequency Analysis package) that applies the log Pearson Type III 
distribution together with a station skew. This analysis determines benchmark volumes 
corresponding to flows with specific return periods (i.e. 10-, 25-, 50-, 100-, and 500-years). 

How flexible are the simulations/models? Can they incorporate different calibrations and 
inputs? 

The MIKE FLOOD model used for South Boulder Creek integrates hydrology and hydraulics 
simulation modules into one program. This modeling tool represents the state-of-the art in 
hydrologic/hydraulic modeling. MIKE FLOOD offers significant flexibility in representing 
various watershed and floodplain conditions. This flexibility along with the 1D/2D capabilities 
was the basis for selecting this program. 

  



The South Boulder Creek model will allow the city to evaluate and simulate the affects of 
various conditions including the impacts of blockage, physical land features and various storm 
conditions. This offers a powerful tool in evaluating future opportunities for floodplain 
mitigation and land use activities. 

Have the impacts of global warming been included in the flood mapping study?  

The study included the addition and analysis of regional rainfall records for the last 30 years to 
update the 1972 NOAA Rainfall Atlas. This additional data did not change rainfall rates in the 
South Boulder Creek basin and did not reflect any trends that could help define the expected 
impacts of global warming. Given this, specific affects or adjustment factors to account for 
global warming could not be included in the study with any scientific confidence. 

The study team is sensitive to and concerned with the affects of global warming and climate 
change. A recent draft American Meteorological Society Statement on Climate Change, now 
under review by the AMS Council. 

This draft statement provides a very good summary of current science consensus on climate 
change. In general it supports the likelihood of more frequent, larger and more intense 
thunderstorms in the Western United States. 

Why is South Boulder Creek being allowed to go almost dry in the winter? It appears to 
have gotten worse over the last 30 years and is harming the fish. 

The focus of this study is the examination of high flow events, so low periods were not studied. 
The study team will look into available information that may respond to this question and post it 
on the website. 

It appears that the consultants used the wrong data in developing the original climatology 
and hydrology in 2005 that has now been changed. Why should the public pay to correct 
their errors? 

The consultants have not requested payment for any work done to correct errors. The revision to 
the climatology and hydrology was the result of adding storm data to increase the sample from 
13 to 50 storms as recommended in review comments received from FEMA and others in 2005. 
The city has only been billed for additional work necessary to incorporate this new data into the 
analysis. 
 
Hydraulic Analysis and Flood Hazard Mapping  

Where can I find comprehensive information concerning the results of the hydraulic 
analysis to date? 

This Draft Floodplain Hydraulic Modeling Report is available on this website. 



The depth of flow in Dry Creek Ditch is not shown properly. the ditch is deeper than 
reported on the floodplain information presented. 

The modeling of ditches and culverts is based on information assembled during the course of the 
study. The study uses high resolution one-foot contour topographic mapping developed in 2003, 
record drawings from previous studies, and field survey information to assemble the best 
possible data set. As with any model of such complexity and large area of coverage, errors or 
misinterpretations are possible. The study team will explore such areas of concern as the study 
continues and detailed quality reviews are completed. Members of the public are invited to 
identify any other areas of concern and report these to the team via the project website. 

How is at risk floodplain status determined in relation to outbuildings, sheds, septic and 
leech fields? 

The identification of properties within the various flood zones was based primarily on habitable 
structures that are impacted. Efforts were made to screen out sheds and other non-habitable 
structures. Any questions related to specific structures should be reported to the study team via 
the project website. 

Can the high hazard zone be changed as part of the flood mapping study to address 
structures in danger and can we call you to discuss structures in question? 

The high hazard zone is defined by the physical properties of flood depth and velocity, and is 
determined without regard to individual structures affected. Changes to the high hazard zone 
proposed as part of the flood mapping study or requested by members of the public must be 
supported by technical data. 

Questions related to specific structures and the impact of the high hazard zone may be submitted 
to the study team via the project website. 

How are the floodplain zones (AE, AO and X) reflected on the maps defined? 

The flood zones are defined as follows:  

• Zone AE: Areas where 100-year flows are hydraulically connected to the South Boulder 
Creek mainstream or other conveyance paths with a hydraulic gradient will be designated 
as Zone AE. All areas of flooding in excess of 3", regardless of hydraulic connectivity or 
gradient will be designated as Zone AE. BFEs will be reported for all the areas 
designated within Zone AE. 

o NOTE: Given the +/- 0.5-foot accuracy of the one-foot contour interval mapping, 
the AE boundary will be determined where the computed depth is equal to or 
greater than one foot (when rounded to the nearest one foot). 

• Zone AO: Areas where 100-year flows have a computed depth (when rounded to the 
nearest one foot) equal to or greater than one foot that do not meet the criteria established 
for Zone AE will be designated as Zone AO. This will generally include ponded and 
shallow flow areas between 1 to 3 feet deep. 



• Zone X-shaded: Areas where 100-year flows do not meet the criteria established for 
Zone AE or Zone AO, or areas inundated by the 500-year flood. 

• Zone X-unshaded: Areas outside of the 500-year flood. 

 Will the flood mapping study impact flood insurance requirements? 

Yes. The flood mapping study will replace the currently adopted Flood Insurance Rate Map 
(FIRM) used to set flood insurance premiums and identify mandatory flood insurance 
requirements. Areas identified in Zone A (i.e. AE and AO) are considered areas of special flood 
hazard (in the 100-year floodplain) and mandatory flood insurance requirements apply in this 
zone. Mandatory flood insurance is not required in X zones. However, flood insurance is 
available in all flood zones and flood insurance premium rates are adjusted accordingly. 

What can property owners do to reduce the flood insurance impacts if their property is 
determined by the flood mapping study to being the Zone A floodplain? Some property 
owners have heard about a type of "Grandfathering" for flood insurance. 

A discussion about flood insurance was presented early in the study. In summary, property 
owners who currently have and continue to maintain a flood insurance policy will have the 
option of retaining their existing insurance rate status when the new maps are adopted. This has 
been referred to as FEMA's flood map "grandfather" rules. Property owners without flood 
insurance at the time of map adoption would face the mandatory flood insurance purchase 
requirement based on the new floodplain designations. 

36. Could I build a berm to protect my house or property, and would it reduce or eliminate 
the flood insurance requirement? 

Flood protection measures can help mitigate the impacts of flooding and reduce potential losses. 
Such measures could be as elaborate as constructing a berm around or flood proofing an at-risk 
structure, or as simple as relocating valuable records and possessions above the flood protection 
elevation. Construction of flood protection improvements may not adversely impact neighboring 
properties and must comply with building standards and engineering practices. They also require 
a permit from the city or County to ensure compliance with floodplain ordinances. 

FEMA will not recognize flood protection or flood proofing measures for flood insurance 
purposes. While such measures may reduce the flood damage risk exposure, they will not 
eliminate the mandatory flood insurance requirement or reduce flood insurance premiums. 

 
Risk Assessment 

What is the purpose and status of the risk assessment component of the study? 

  



The purpose of the risk assessment is to identify and quantify life safety, property damage and 
environmental risks associated with South Boulder Creek flooding. To assess the risk to life 
safety, important information includes inundation mapping and basin response time. Property 
damage assessments involve depth of flooding and the corresponding value of associated losses. 
Environmental risks consider erosion and sediment transport, the loss of vegetation and changes 
in the creek path. 

The risk assessment will help to inform and educate those affected by flooding and support 
subsequent flood management and mitigation planning. The study has produced information 
identifying the flood hazard zones affecting individual properties (see Floodplain to Structure 
Address Table) that is available on the South Boulder Creek website. The risk assessment will be 
completed in 2007 to support the subsequent flood mitigation planning. 

 
CU-South Berm 

What is the legal status of the CU-South Campus berm? 

Construction of a berm on the CU-South campus property was originally approved by the 
Boulder County Planning Commission on Feb. 20, 1980 under Special Permit #AR-79-4. The 
permit approved construction of an embankment and channel in the South Boulder Creek 
floodplain to provide flood protection for sand and gravel mining. 

The berm was approved as a "land feature" in the floodplain and was not proposed as an official 
flood protection levee to remove property from the 100-year floodplain. Removing the land use 
floodplain zoning with a flood protection levee would have required review and approval by the 
Board of County Commissioners. The area landward of the berm remained in the 100-year 
floodplain as delineated on the 1979 Flood Insurance Rate Map (FIRM) for Boulder County. 

The CU-South Campus area landward of the berm was removed from the 100-year floodplain 
following the completion of the 1987 Greenhorne & O'Mara Flood Hazard Area Delineation 
(FHAD) for South Boulder Creek as adopted by Boulder County and FEMA. Floodplain analysis 
discussed in the FHAD identified the berm as a natural land feature and determined that the area 
landward of the berm would be an ineffective flow zone during flooding. This area was officially 
removed from the 100-year floodplain on the 1990 Boulder County FIRM. 

The berm was significantly enlarged, increased in height and strengthened following the 
university's purchase of the CU-South Campus property in 1996. Authorization to implement 
these modifications to the berm was approved by the Colorado Mined Land Reclamation Board 
(MLRB) in 1997 as part of a "Technical Revision" to the approved 1989 Deepe Pit Mine 
Reclamation Plan. 

The MLRB may approve a technical revision to an approved reclamation plan under an effective 
mining permit without the consent and approval of external agencies such as Boulder County, 
the US Army Corps of Engineers and the City of Boulder. The MLRB approved the Deepe Pit 
technical revision following the city's and County's airing of opposition at the approval hearing. 



Several members of the public have opined that the berm is not a legal land feature despite the 
series of governmental approvals that produced its current physical condition. However, there 
has been no legal determination that the berm is in violation of any local ordinances or state 
statutes. 

Has the CU-South Campus berm been certified as a flood protection levee under FEMA 
standards? 

No. Leonard Rice Consulting Water Engineers, Inc. (representing the Flatiron property seller in 
coordination with CU's acquisition) submitted technical documentation to FEMA on Aug. 26, 
1999 requesting FEMA's review of a previously recognized levee on the FIRM. Documents 
certified by professional engineers included a general report on the levee, a site plan and "as-
constructed" surveys, a geotechnical engineering report, an erosion protection report and a CU 
operation and maintenance manual. Subsequent documentation submitted included an analysis of 
seepage along the berm to ensure the levee met structural stability requirements. 

FEMA determined that the upper reach of the CU-South Campus berm satisfied all requirements 
of Section 65.10 of the National Flood Insurance Program (NFIP) regulations as indicated in 
FEMA's July 15, 2000 letter to Leonard Rice Consulting Water Engineers, Inc. This means that 
the structural integrity and maintenance and operations plans for the upper reach of the berm 
satisfy national standards for the construction of flood protection levees. 

However, FEMA also determined that the lower reach of the berm did not meet the requirements 
of Section 65.10, and required additional data before the FIRM could indicate that the upstream 
reach of the levee provides protection from the 100-year flood. Additional data requested 
included the submittal of existing conditions topography and hydrologic and hydraulic analyses 
indicating the impacts of a levee failure on the lower reach. FEMA indicated that the levee 
certification could not be further processed until the requested analyses were submitted. 

To date no existing conditions hydrologic and hydraulic analyses have been submitted to FEMA. 
As a result, the 1999 levee certification submittal was suspended and a complete new submittal 
will be required to process future levee certification. The South Boulder Creek Flood Mapping 
Study is the only hydrologic and hydraulic analysis being developed at this time. Levee 
certification of the CU-South Campus berm cannot be processed without completion of the flood 
mapping study to address hydrologic and hydraulic issues. 

What are the South Boulder Creek floodplain impacts with and without the CU-South 
Campus berm, and why hasn't the study completed detailed 100-year and 500-year 
hydraulic simulations without the berm? 

This berm, although a man-made structure, is a significant existing physical feature and will 
dramatically affect the flow of flood waters and their associated hazards. For this reason, the 
proposed regulatory mapping has been modeled with the berm in place. This is consistent with 
the overall modeling approach that considers and includes all topographic features including 
other man-made structures such as roadway berms, excavated channels/ponds and elevated 
roadway intersections. 



The scope of the study included modeling for both the "with" and "without" CU-South Campus 
berm conditions under both 100-year and 500-year flood flow rates. The rational for this effort is 
to assess the risks associated with a possible failure of the berm. This modeling effort to date is 
based on the study's original (2005) 100-year flow rate, the results of which are presented in 
Figures 10 on page 17 of the Draft Floodplain Hydraulic Modeling Report. The study team is 
proceeding with modeling of the 100-year and 500-year flood flow rates using the study's revised 
(2006) hydrology without the CU-South Campus berm in order to complete the risk assessment.  

Based on the fact that it is unlikely the CU-South Campus berm will be removed prior to the 
completion of the flood mapping study, the study team plans to base the proposed regulatory 
flood hazard mapping on modeling with the berm in place. 

How many structures are at risk with and without the CU-South Campus berm? 

Current study results based on existing conditions with the berm in place indicate that 741 
structures will be impacted by 100-year flooding and 1,621 structures will be impacted by 500-
year flooding. The number of structures impacted by flooding without the berm has not yet been 
determined. However, since flooding will be greater in the West Valley without the berm and 
remains very similar along the main creek corridor, the number of structures impacted by 
flooding is expected to increase. 

How is future development for the South Boulder Creek floodplain, the West Valley and 
CU impacted with and without the CU-South Campus berm? 

Under either condition, with or without the CU-South Campus berm, development in the West 
Valley will become more restrictive in areas impacted by flooding. Because flooding in the West 
Valley is expected to be greater without the berm in place, development restrictions will also be 
greater. Development restrictions along the main creek corridor in the eastern valley are expected 
to be similar under both conditions since flooding appears to remain very similar under either the 
"with?"or "without" berm conditions. Development on the CU-South Campus property would 
likely be more impacted without the berm in place since flooding across the site would be more 
widespread under existing topographic conditions on the lowered former gravel mining floor. 

 What are the benefits and disadvantages of certifying the CU-South Campus berm as a 
FEMA compliant flood protection levee? 

The benefits of certifying the CU-South Campus berm as a FEMA compliant flood protection 
levee include: 

• Officially recognizing the significant physical land feature that currently exists. 
• Confirming that the existing berm meets technical standards to ensure structural integrity 

and continued long-term maintenance. 
• Ensuring that the flood protection it provides to prevent additional West Valley flooding 

remains in place into the future. 
• Confirming the use and acceptance of the existing conditions topography in the flood 

mapping study. 



The disadvantages of certifying the CU-South Campus berm as a FEMA compliant flood 
protection levee include:  

• Officially recognizing the berm as an approved flood protection land feature may not 
prevent new development from occurring in the levee shadow. 

• Reducing options to remove the levee and replace it with other flood mitigation 
measures. 

Has the study evaluated the CU-South Campus berm and its potential for failure? 

The flood mapping study has not included a structural analysis of potential failure for the CU-
South Campus berm. The flood mapping study will include a hydraulic analysis without the 
berm (by removing the feature from the existing conditions topography) and simulate the results 
for the 100-year and 500-year storms. This approach will identify the maximum volume of flood 
water that would be expected to flow to the West Valley since there would be no berm to restrict 
or divert the flow. 

Could the CU-South Campus berm and property be transformed into a flood detention 
structure to mitigate South Boulder Creek flooding? 

The evaluation of alternative mitigation measures is beyond the scope of this study. No 
evaluations have been performed that address the viability of berm transformation. 

Will FEMA require hydraulic simulations with and without the CU-South Campus berm 
as part of the floodplain study? 

FEMA has required the submittal of existing conditions topography and hydrologic and 
hydraulic analyses indicating the impacts of a levee failure on the lower reach of the CU-South 
Campus berm in order to process the certification of the upper levee reach (that has been 
determined to meet FEMA standards and be structurally stable). There has been no FEMA 
requirement to analyze the floodplain without the upper reach of the berm in place. 

The flood mapping study will satisfy the FEMA required hydraulic analyses based on the 
existing conditions topography with the upper reach of the berm in place. The lower reach of the 
berm is hydraulically disconnected from flood waters (meaning that the lower berm reach is not 
confining or diverting flood flows) and has no impact on the West Valley flow split at US 36. 

The flood mapping study will exceed the FEMA levee certification review requirement by 
completing additional analyses of flooding without the upper reach of the berm in place. 

Who would be responsible for seeking and obtaining certification of the CU-South Campus 
berm as a FEMA compliant flood protection levee? 

The owner of the CU-South Campus berm, the University of Colorado, is responsible for 
obtaining certification to recognize the existing physical feature as a FEMA compliant flood 
protection levee, and is then responsible for all operations and maintenance needs for the levee. 



There is a perception that the CU-South Campus berm is protecting university property 
for future development by diverting flood flows into residential areas. Has political 
influence played a role in developing the study's findings? 

No. The study team has endeavored to develop the flood mapping study in a scientifically 
defensible and purely technical manner. The flood mapping study is designed and intended to 
define the flood problem as accurately as is scientifically possible, and has no component 
proposing a predetermined outcome. 

 


