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1.1 AUTHORIZATION 

On November 27, 2007 the Urban Drainage and Flood Control District (UDFCD), in joint sponsorship with 

the City and County of Denver and the City of Aurora contracted with Moser & Associates Engineering for 

the provision of engineering services for a Major Drainageway Planning (MDP) and Flood Hazard Area 

Delineation (FHAD) Study for the First Creek (Upper) Drainageway watershed.  Specific hydrologic 

analysis tasks were performed in accordance with Agreement Number 07-07.03.  Addendum 1 (07-07.03A) 

was approved on February 21, 2008 to correct for irregular channel geometry upon converting from 

UDSWM to EPA SWMM 5.0.  Addendum 2 (07-07.03B) was approved on December 10, 2008 to develop a 

CUHP calibration method and update the Baseline Hydrology Report.  Addendum 3 (07-07.03C) was 

approved on March 23, 2009 to incorporate the Green Valley Ranch East (GVRE) hydrology model into the 

study model and update the Baseline Hydrology Report.  Addendum 4 (07-07.03D) was approved on July 

13, 2009, to add two additional regional detention basins which are not located along the major 

drainageways to the Master Plan hydrology models.  Addendum 5 (07-07.03E) was approved in December 

2009 to redesign Detention Basin 8408 to eliminate 100-year overtopping and to update the hydrologic 

models and report figures, charts, and text. 

 

Since the contract was signed, the UDFCD Floodplain Management group has moved from publishing the 

traditional hard copy bound FHAD reports to a Digital FHAD (DFHAD) PDF format.  Thus this report is a 

DFHAD. 

1.2 PURPOSE AND SCOPE 

The area of the entire First Creek Watershed is approximately 48.3 square miles and is located within 

Adams County, City and County of Denver, City of Aurora, and Arapahoe County.  First Creek flows in a 

northwest direction from approximately the intersection of Watkins Road and Yale Avenue to an outfall on 

the South Platte River just south of 120th Avenue.  The downstream study limit for the First Creek (Upper) 

study area is Buckley Road.  The study area is approximately 30.6 square miles. 

 

This purpose of this report is to summarize the results for future land use condition hydraulic analysis for 

the First Creek (Upper) DFHAD.  Traditionally, and according to the scope of work in the contract, the 

hydraulic analysis for a FHAD study models the existing topography and infrastructure using future land 

use peak flows.  This provides the project sponsors with a guidance document that shows floodplains and 

floodways under a fully-developed condition. 

 

The First Creek watershed is unique in that the vast majority of the watershed is still undeveloped.  Over the 

years there have been a number of planning studies that have proposed numerous detention facilities 

throughout the watershed, but they won’t be constructed until development of the area occurs.  

Consequently, of the 20+ regional detention basins planned within the study area, only three (3) currently 

exist.  Hydrologic models completed as part of the First Creek (Upper) Major Drainageway planning study 

show that the 100-year peak flow at Buckley Road (the downstream FHAD study limit) increase from 

4,800 cfs to 10,900 cfs representing the existing and future land uses, respectively. 

 

The First Creek watershed has been studied several times over the years.  In 2002, Turner Collie & Braden 

published the “Lower First Creek and Direct Flow Area 0055 Major Drainageway Planning Preliminary 

Design and Final Report”.  That report recommended a number of detention basins be constructed 

throughout the First Creek watershed, including several within the Upper First Creek study area.  UDFCD, 

City and County of Denver, and City of Aurora formed an Intergovernmental Agreement (IGA) that 

requires the construction of detention basins as published in the 2002 Lower First Creek report. 

 

Because this IGA already exists, it is inevitable that detention basins throughout the watershed will indeed 

be constructed as development occurs.  This ensures that the First Creek watershed will never experience 

the higher future land use peak flows as derived in the First Creek (Upper) baseline hydrology which 

models a fully developed watershed with only the three (3) existing detention facilities.  The project 

sponsors deemed that the First Creek (Upper) FHAD report would be a more useful document if floodplains 

depicted a fully developed watershed where planned detention is considered.  Concurrently with this report, 

Moser & Associates has published a Major Drainageway Planning Preliminary Design Report that outlines 

the Selected Plan improvements and the reduced peak flows resulting from detention.  In July of 2008, the 

project sponsors directed Moser & Associates to use these Selected Plan flows to model the FHAD 

floodplains and floodways instead of the traditional baseline hydrology peak flows. 
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The scope of this DFHAD study is as follows: 

1. Gather and assemble information on the existing drainage system including hydraulic structures 

(bridges and culverts), channel characteristics, and topographic information 

2. Define the water surface profiles for the 10-, 50-, 100-, and 500-year flood events. 

3. Define the flood boundaries for the 100- and 500-year flood events and also for the 0.5 foot and 

1.0 foot floodways. 

4. Prepare flood maps and flood profile drawings of First Creek and Tributary T showing the limits 

of the 100-year floodplain and the 10-year and 100-year flood profile. 

5. Document the study results in the DFHAD Report. 

 

Additionally, because the existing and future land use hydrology differ by more than 30%, Moser completed 

the DFIRM portion of the study contract.  The DFIRM models the flood elevations of the existing peak 

flows through the existing channels and infrastructure.  The DFIRM deliverables include the HEC-RAS 

model, digital CAD files of a flood map showing the 100- and 500-year floodplains and 1.0 foot floodway, 

and digital CAD files of the flood profiles for the 10-, 50-, 100-, and 500-year flood elevations.  Results of 

the DFIRM are not published in this DFHAD report. 

1.3 FHAD PLANNING PROCESS 

Detailed flood studies to establish base flood elevations (BFEs) for First Creek and Tributary T have not 

been completed prior to this study with the exception of First Creek between I-70 and Powhaton Road and 

the Green Valley Ranch development (First Creek and Tributary T between Tower Road and Picadilly).  

This flood study will established BFEs for Selected Plan condition as well as map the floodplains for the 

existing land use peak flows as an internal DFIRM submission. 

 

The First Creek (Upper) DFHAD was developed in conjunction with the two-phase MDP.  The hydrology 

that quantifies the peak flows for the study was developed during the first phase of the MDP.  Once the 

project sponsor prescribed the Selected Plan, the existing topography and drainage infrastructure was 

modeled to establish flood elevations of the Selected Plan peak flows. 

 

A total of eleven (11) progress meetings were held throughout the First Creek (Upper) study process.  The 

dates for the meetings were:  December 17 of 2007; February 5, March 27, May 28, July 22, September 3, 

and December 5 of 2008; and March 6, June 1, August 24, and December 16 of 2009.  Refer to Appendix A 

for meeting minutes. 

 

The Baseline Hydrology Report was published in June of 2009.  It summarizes the results for existing and 

future land use condition hydrologic analysis for the First Creek (Upper) study area.  This report was 

accepted by the project sponsors and provided the baseline hydrology for the MDP alternatives evaluation. 

 

The MDP Phase A Development of Alternative Plans Report describes the study area, provides results of 

the hydrologic analysis, documents the alternatives that were considered for drainage improvements, and 

recommends one of the alternatives for the project sponsors’ consideration from which they developed a 

Selected Plan.  The Phase A report was accepted by the project sponsors in October, 2009.  The Phase B 

Conceptual Preliminary Design Report further develops the preliminary design and associated cost 

information for the project sponsors’ Selected Plan.  The Conceptual Preliminary Design Report was 

developed concurrently with this DFHAD report. 

 

This Flood Hazard Area Delineation Report describes the study area, provides results of the hydrologic 

analysis and documents the findings of the hydraulic analysis for the floodplain and floodway delineations 

of the Selected Plan peak flows. 

1.4 MAPPING AND SURVEYS 

The base mapping and the topography for the watershed were acquired as digital files from the 2002 Lower 

First Creek and DFA 0055 Major Drainageway Planning Preliminary Design completed by Turner Collie 

and Braden.  The topography consisted of 10’ contours from USGS.  LiDAR contour data was provided by 

Southeast Metro Stormwater Authority (SEMSWA).  The geographic data including roadways, stream 

centerlines, and city boundaries was obtained from CDOT.  The county boundaries were downloaded from 

the Denver Regional Council of Government.  Aerial photography was supplied by UDFCD for the purpose 

of determining existing land use.   

 

The drainageway mapping for First Creek and Tributary T is a compilation of 2’ contours from the City and 

County of Denver, aerial mapping flown through Aurora for this study, and LiDAR contour data provided 

by SEMSWA.  
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1.5 DATA COLLECTION 

Several sources of data have been collected at this point.  These sources include: 

 1977 Major Drainageway Planning First Creek Phase B, Volume I and II (Engineering Consultants) 

 1986 Drainage Basin Plan for Annexation Study Area, Phase I Development of Alternatives, Upper 

South Platte River Basin Including First Creek Basin (Simons, Li & Associates) 

 1990 First Creek and DFA 0055 Outfall Systems Masterplan Preliminary Design (Wright Water) 

 1998 Revision to First Creek and DFA 0055 OSP (Picadilly Road to Buckley Road) (Martin/Martin) 

 2002 Lower First Creek and DFA 0055 Major Drainageway Planning Preliminary Design (TCB) 

 2005 Master Drainage Report for Green Valley Ranch East (Stantec) 

 2008 Addendum to the Master Drainage Report of Green Valley Ranch East (Stantec) including 

CAD files; and CUHP 2000 and UDSWM modeling files 

 2006 Addendum to Green Valley Ranch East Master Drainage Report (Stantec) 

 2004 First Creek Master Plan Adjustments (Muller) 

 2007 First Creek Modeling and Blue Grama Pond Conceptual Design – Phase I and Phase II 

Summary (CH2M Hill) 

 2001 Arapahoe County Comprehensive Plan 

 2002 Blueprint Denver (City and County Comprehensive Plan) 

 2007 City of Aurora Master Planned Areas and Future Residential Growth Area  

 2003 E-470/Northeast Plains Land Use (part of the City of Aurora Comprehensive Plan) 

 The City of Aurora Public Works provided the following future development plans: Adonea, Sand 

Creek, Traditions, Sun Meadow, Starfall, Painted Prairie, Cross Creek, Eastern Hills, High Point at 

DIA, and Trails at First Creek. 

 The City of Aurora provided the Final Drainage Report for High Point at DIA Subdivision Filing 

No. 1 and the Regional Pond 801 Volume Certification 

 UDFCD provided a copy of the Agreement Regarding Implementation of Portions of the First Creek 

Watershed Master Plan (Agreement No. 99-03.11) 

 Mapping (2-foot contours) for the study area was supplied by the District as GIS shapefiles for the 

Denver area.   
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2.1 PROJECT AREA 

The project area consists of the First Creek (Upper) watershed which is located within Adams County, City 

and County of Denver, City of Aurora, and Arapahoe County.  The total First Creek watershed area is 

30,910 acres or 48.3 square miles.  The study limits are bounded generally on the south by Mississippi 

Avenue, on the north by 60th Avenue, the east near Monaghan Road, and on the west by Buckley Road.  

There are three existing regional detention facilities within the project area: the Himalaya Pond on First 

Creek at Dunkirk Street, Pond ‘8507’ on Tributary T at E-470 (presently only partially built), and the 

Dunkirk Pond on the Blue Grama Draw between Himalaya Road and Tower Road.  Also within the project 

area is one golf course in the Green Valley Ranch development.  No changes occurred to the project area 

during the study. 

 

Beginning at the Buckley Road crossing of First Creek (Upper) and moving upstream, the stream crosses 

under Pena Boulevard, 56th Avenue, and then Tower Road.  Tower Road marks the start of the Green 

Valley Ranch (GVR) Development through which First Creek passes until it reaches Picadilly Road.  From 

there it travels through undeveloped land, under E-470 and I-70.  Then the stream crosses under Powhaton 

Road, continues through undeveloped land, and to South of Mississippi Avenue.  Please see the Study Area 

Map (Figure 2-1) for locations. 

 

Upstream of Tower Road and within the GVR development, there is a confluence with Tributary T that 

joins First Creek (Upper) from the east.  From the confluence moving upstream, Tributary T goes through 

GVR and under Picadilly Road.  From that point it travels through undeveloped land, under E-470, Harvest 

Road, and 26th Avenue until it ends at the source east of Powhaton Road. 

 

The Project Reuse Watershed numbers for the First Creek (Upper) study area are: 

 1-01-3700-04 
 1-01-3700-05 
 1-01-3700-06 
 1-01-3700-07 
 1-01-3700-08 
 1-01-3702-01 
 1-01-3702-02 

2.2 LAND USE 

Land use information was obtained from a variety of sources including: 

 Site investigations 

 Development review plans/ submittals  

 Aerial mapping 

 GIS 

 City and county zoning  

 Discussions with the cities and counties 

 

The above sources were utilized to develop the existing and future land use maps.  See Figures B-1 through 

B-4 in Appendix B. 

 

At present, the watershed is developing with the majority of the development being located in the lower and 

upper reaches.  Existing development in Green Valley Ranch is generally centralized around the confluence 

of First Creek (Upper) and Tributary T.  The watershed is roughly 17% developed.  There are 4 soil 

classifications within the project limits, types A, B, C, and D, as further described in Section 3.3.3.  The 

majority of the subwatersheds upstream of E-470 are classified as hydrological soil classification Type C 

Soil. Pockets of all hydrological soil classification types A, B, C, and D are found throughout the watershed.  

See Figures B-7 and B-8 in Appendix B. 

 

General watershed parameters include: 

 Highest watershed elevation (approximate) = 5,740 feet 

 Lowest watershed elevation (approximate) =  5,312 feet 

 Average slope of channel = 0.0048 feet/foot on First Creek (Upper) 

 Average slope of channel = 0.0057 feet/foot on Tributary T 

 Watershed shape (length/width) = 8 
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The land use within the watershed can be broken down into the general land use categories which are 

summarized below: 

 

 Table 2-1  Table 2-2 

 Existing Land Use Impervious Values  Future Land Use Impervious Values 

 

2.3  REACH DESCRIPTION 

For the purposes of this study, First Creek (Upper) has been divided into 12 reaches, and Tributary T has 

been divided into 3 reaches.  Refer to Figure 2-1, the Study Area Map for a graphical representation of the 

reach locations.  Also in these descriptions is information about criteria used to designate the reaches as well 

as problem areas within each reach.  In addition, Appendix B provides a visual representation of most 

reaches as well as a more detailed description of each. 

First Creek (Upper): 
Reach F1 Downstream FHAD limit at Buckley Road upstream to 56th Avenue, undeveloped plains.  

(Project Reuse Watershed #1-01-3700-04) 

Reach F2  56th Avenue to Tower Road, undeveloped plains, contains a flow split. .  (Project Reuse 

Watershed #1-01-3700-05) 

Reach F3 Tower Road to the confluence of First Creek and Tributary T (8,600-feet upstream of Tower 

Road), residential development and golf course. .  (Project Reuse Watershed #1-01-3700-05) 

Reach F4 Confluence of First Creek and Tributary T (8,600-feet upstream of Tower Road) to  

1,600-feet downstream of Picadilly Road, residential development. .  (Project Reuse 

Watershed #1-01-3700-05) 

Reach F5 1,600-feet downstream of Picadilly Road to 4,300-feet upstream of Picadilly Road, 

undeveloped plains. .  (Project Reuse Watershed #1-01-3700-05) 

Reach F6 4,300-feet upstream of Picadilly Road to I-70, undeveloped plains. .  (Project Reuse 

Watershed #1-01-3700-05) 

Reach F7   I-70 to Powhaton Road, undeveloped plains. .  (Project Reuse Watershed #1-01-3700-06) 

Reach F8   Powhaton Road to Future 6th Avenue, undeveloped plains. .  (Project Reuse Watershed 

#1-01-3700-07) 

Reach F9   Future 6th Avenue to 4,200-feet upstream of Future 6th Avenue, undeveloped plains. .  

(Project Reuse Watershed #1-01-3700-07) 

Reach F10   4,200-feet upstream of Future 6th Avenue to 700-feet-upstream of Future Alameda Avenue, 

undeveloped plains. .  (Project Reuse Watershed #1-01-3700-08) 

Reach F11   700-feet upstream of Future Alameda Avenue to 4,700-feet upstream of Future Exposition 

Avenue, undeveloped plains. .  (Project Reuse Watershed #1-01-3700-08) 

Reach F12   4,700-feet upstream of Future Exposition Avenue to Future Eastern Hills Road 8 and 

upstream FHAD limit, undeveloped plains. .  (Project Reuse Watershed #1-01-3700-08) 

Tributary T: 
Reach T1   Confluence of First Creek and Tributary T to Picadilly Road, residential development and 

golf course.  (Project Reuse Watershed #1-01-3702-01) 

Reach T2   Picadilly Road to E-470, undeveloped plains.  (Project Reuse Watershed #1-01-3702-01) 

Reach T3   E-470 to 16,000-feet upstream of E-470 and upstream FHAD limit, undeveloped plains.  

(Project Reuse Watershed #1-01-3702-02) 

(acres) (sq. mi.)
2 25988 40.61

20 262 0.41
45 667 1.04
50 2648 4.14
55 208 0.32
60 39 0.06
65 1053 1.64
70 74 0.12
80 105 0.16
85 185 0.29

10.60

AreaImperviousness 
%

Overall Imperviousness

(acres) (sq. mi.)
2 9244 14.44

10 1917 3.00
11-34 102 0.16

35 195 0.30
36-44 243 0.38

45 1275 1.99
46-49 655 1.02

50 2889 4.51
51-54 751 1.17

55 4849 7.58
56-59 546 0.85

60 120 0.19
61-64 876 1.37

65 250 0.39
70 555 0.87

71-79 236 0.37
80 3965 6.19
85 485 0.76
90 2076 3.24

83.37

AreaImperviousness 
%

Overall Imperviousness
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2.4 FLOOD HISTORY 

There is no known flood history for the study area.  This is due in part to the fact that until recently, the land 

was either unused or agricultural and consisted of almost all pervious areas. 

2.5 WETLAND AND RIPARIAN ZONES 

For the area within the projects along First Creek and Tributary T, there is almost a continual zone of 

riparian species intermixed with wetlands.  This zone is generally located in the low-flow channel section. 

 

In the upstream reaches of Tributary T, the existing channels do not have a clearly established riparian zone 

or wetlands.  However, with future construction activity, it is likely that the base flow necessary to support 

riparian/wetland species will occur.  Refer to Figures B-21 and B-22 in Appendix B for a graphical 

representation of the riparian areas. 

2.6 FLORA, FAUNA AND THREATENED OR ENDANGERED SPECIES 

There are no known threatened flora or fauna within the study area.  However, a thorough investigation 

should be performed prior to any construction. 
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3.1 OVERVIEW 

The purpose of the hydrologic analysis was to update the previous hydrology models developed for First 

Creek.  The major drainageways include First Creek (Lower) (downstream of Buckley Road), First Creek 

(Upper) (upstream of Buckley Road) and Tributary T.  The Baseline Hydrology Report for the watershed 

was approved by the Urban Drainage and Flood Control District (UDFCD) in May, 2009. 

 

The hydrology models provided by UDFCD were originally created in 1990, but have been modified several 

times since.  The existing subwatershed boundaries and routing schematic essentially remained the same 

with a few changes to reflect developed areas such as Green Valley Ranch (GVR) and planned development 

in Green Valley Ranch East (GVRE).  All the basin characteristics including soils, infiltration properties, 

and areas were updated accordingly within CUHP 2005.   

 

The storm runoff hydrographs and routing for the study were generated using CUHP 2005 Versions 1.3.1 

and the Environmental Protection Agency’s Stormwater Management Model (SWMM) Version 5.0 Build 

5.0.013.   

 

There are three existing publicly-owned and maintained detention basins in the First Creek (Upper) 

watershed area: the Himalaya Pond on First Creek, the E-470 Pond along Tributary T, and the Dunkirk 

Pond on Blue Grama Draw. 

3.2 DESIGN RAINFALL 

The 1-hour and 6-hour rainfall depths for the 2-, 5-, 10-, 25-, 50-, and 100-year storm events were gathered 

from Figures RA-1 through RA-12 in the Urban Storm Drainage Criteria Manual (USDCM, 2001).  The 

500-year storm was determined from a logarithmic regression line fit to the known rainfall depths.  The 

incremental rainfall depths used are shown in Table 3.2-1.  

Table 3.2-1 Point Rainfall Depths (inches) 
Return Period 1-Hour Rainfall 6-Hour Rainfall 

2-Year 1.00 1.40 
5-Year 1.35 1.95 

10-Year 1.60 2.22 
25-Year 2.00 2.80 
50-Year 2.25 3.14 
100-Year 2.65 3.40 
500-Year 3.24 4.29 

The rainfall was area-corrected based on factors determined from CUHP 2005 which are consistent with 

UDFCD UD-Raincurve 2.00.  A table of these area correction factors is shown in Table 3.2-2.  Figure B-23 

in Appendix B illustrates how the correction factors were applied to the subwatersheds. 

 

Table 3.2-2 Rainfall Area Correction Factors 
Upstream Area 

(sq. mi.) 
Correction Area applied 

in CUHP raingage Correction Factor 

0-10 5.00 1.0000 
10-20 15.00 0.9636 
20-30 25.00 0.9584 
30-40 35.00 0.9447 
40-50 45.00 0.9325 

 

3.3 SUBWATERSHED CHARACTERISTICS 

3.3.1 Subwatershed Delineation 
A total of 160 subwatersheds were delineated in the First Creek watershed.  The subwatershed 

identification, area, and locations are displayed on Figures B-5 and B-6 in Appendix B.  The physical 

characteristics for each subwatershed in the CUHP analysis include:  

 Drainage area 

 Distance to the centroid of the subwatershed 

 Length of the subwatershed 

 Subwatershed slope 

 Percent imperviousness 

 Depression storage 

 Soil infiltration rates 

 

In addition to the physical characteristics of each subwatershed, existing and future land use conditions are 

illustrated on Figures B-1 through B-4 in Appendix B.  For more details on subwatershed characteristics, 

please see Table 3.3-2. 

 

The USGS 10-foot contour mapping was used to verify subwatershed boundaries when there were 

discrepancies between different development plans and previous drainage studies.  Subwatershed 
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boundaries in GVRE match those in the published 2008 Stantec report.  The subwatersheds range in size 

from 26 acres to 1062 acres with a median drainage area size of 147 acres. 

3.3.2 Watershed Imperviousness 
Existing land use imperviousness was primarily determined from aerial imagery flown in 2007.  When 

available, drainage reports were used to verify these values for the developed areas.  Future land use 

imperviousness values were assigned based on approved future development plans either from drainage 

reports or extrapolated from zoning plans from the City of Aurora and the City and County of Denver. 

 

Ten different categories of imperviousness were identified for existing land use and range from 2 percent to 

85 percent. The existing land use imperviousness is shown on Figures B-1 and B-2 in Appendix B.  For 

most of the watershed, twelve different categories of imperviousness were identified for future land use 

ranging from 2 percent to 90 percent.  To ensure that the study hydrology matched the 2008 GVRE report, 

additional imperviousness values were defined for the GVRE subwatersheds.  The future land use 

imperviousness is shown in Appendix B on Figures B-3 and B-4 

3.3.3 Soils Information 
Several soil types identified by the Soil Conservation Service were found in the First Creek watershed. The 

majority of the subwatersheds upstream of E-470 are classified as hydrological soil classification Type C 

Soil. Pockets of all hydrological soil classification types A, B, C, and D are found throughout the watershed.  

The Horton infiltration properties of the different hydrologic soil types are listed in Table 3.3-1.  These 

values are in accordance with District criteria as referenced in the Runoff Chapter of USDCM.  The 

distribution of the soil types can be seen in Appendix B on Figures B-7 and B-8 

 
Table 3.3-1 Horton Infiltration Properties 

Infiltration       
(inches per hour) 

NRCS 
Hydrologic 
Soil Group 

Initial Final 

Decay 
Coefficient 

A 5.0 1.0 0.0007 
B 4.5 0.6 0.0018 
C 3.0 0.5 0.0018 
D 3.0 0.5 0.0018 

 

3.4 HYDROGRAPH ROUTING 

The drainage network in this watershed is generally comprised of subwatersheds, design points, and open 

channels.  Figures B-9, B-10, B-14, and B-15 in Appendix B, the SWMM Routing Maps, illustrate the 

drainage system elements.  They show where the subwatersheds connect into the drainage system and the 

specific design points defined at these locations.  In addition, the routing elements illustrate where the runoff 

is connected to the next downstream design point.   

 

The routing elements within this model are open channels, conduits, and detention basins.  Within EPA 

SWMM, the routing was defined according to the following characteristics: 

 Shape 

 Maximum Depth 

 Length 

 Roughness 

A summarized input file from the Selected Plan EPA SWMM model is included in Table B-1 in Appendix 

B, which includes the physical attributes assigned to each conveyance element used in the EPA SWMM 

model.  Pictures illustrating the Manning’s “n” values for a sample of the conveyance elements can be found 

in Figure B-20, also in Appendix B.   

3.5 MODEL UPDATE 

At the beginning of the study, the District provided a model that contained future land use CUHP 2000 and 

proposed master planned detention UDSWM files.  Over the years, this model had evolved from the original 

1977 study.  The subwatersheds have changed to reflect development and the methodologies have 

capitalized on better technology.  In this study, the conversion process to update the files to EPA SWMM 

and CUHP 2005 also required various revisions to revamp the model and update the subwatershed 

characteristics.  Chart 3.5-1 summarizes the steps taken in the conversion process.  

 

The First Creek hydrology model for this study is a culmination of two different, yet very similar CUHP 

2000/UDSWM hydrology models.  The first is the CH2M Hill model provided by the District at the 

beginning of the study and the second is the Green Valley Ranch East (GVRE) model provided by Stantec 

and Oakwood Homes which they developed for the GVRE Drainage Master Plan (2008).  Moser worked 

almost exclusively with the CH2M Hill version of the model up until December 2008.  At this point, it was  

 



SECTION 3 – HYDROLOGIC ANALYSIS 

3-3 

FIRST CREEK (UPPER) 
DIGITAL FLOOD HAZARD AREA DELINEATION 

 

Chart 3.5-1 Model Conversion Process 

recognized that the First Creek model and the GVRE models produced greatly different peak flows.  The 

project sponsors found this undesirable and requested that the GVRE model subwatersheds and routing 

elements be incorporated into the study models.  The GVRE model took precedence over the CH2M Hill 

model since development plans that are based on this model have been approved.  As illustrated in Chart 

3.5-1, conversion of the two models took similar but unique paths to generate the final baseline hydrology 

models presented in the Baseline Hydrology Report. 

 

The CH2M Hill model was altered in several different ways from the version provided by UDFCD.  

Subwatershed boundaries were modified to reflect development in the area, soil properties were updated, 

and the routing changed to reflect combined basins.  The watershed boundary within the City of Aurora was 

also altered to reflect development plans that diverted water that had historically been tributary to First 

Creek.   

 

Beyond these physical changes, the CH2M Hill model was converted from CUHP 2000 and UDSWM to 

CUHP 2005 and EPA SWMM.  From there the routing elements simplified and the subwatershed and 

conveyance elements were renumbered.  Irregular channel geometries were derived for the EPA SWMM 

model from the composite channels depicted in UDSWM.  Storage elements were assigned stage-storage-

discharge curves.  The converted model was calibrated to account for differences in peak flows that resulted 

from using different software.   

 

The peak flows were compared from CUHP 2000/UDSWM to CUHP 2005/EPA SWMM and the Cp values 

in CUHP 2005 were adjusted to attain the lowest percent difference.  The Cp changed by a factor that was 

determined by the imperviousness and area of the subcatchment.  Through this calibration process, the 

average difference between CUHP 2000 flows and the calibrated CUHP 2005 flows was -0.1%.  The 

average difference between the routed flows through UDSWM and EPA SWMM respectively was 1.7%.   

 

Following a similar course of action, the GVRE model was converted from CUHP 2000/UDSWM to CUHP 

2005/EPA SWMM.  The CUHP 2005 model was then calibrated to closely match the CUHP 2000 results.  

This was first accomplished by applying the same Cp factors that were developed for the CH2M Hill 

calibration model.  Some of the GVRE subwatersheds are smaller than 90 acres and for these additional 

calibration was necessary.  The CUHP 2000 Tc values were used to calculate Ct values that would mimic 

the same runoff hydrograph in CUHP 2005 as the original CUHP 2000 hydrographs. 

 

 
CH2M Hill 

 

CUHP 2000/ 
UDSWM 

100-Yr (Unadj) 
Future Land Use (LU) 

Proposed Det. 

 
Fixed CH2M  

CUHP 2000/ 
UDSWM 

100-Yr (Unadj) 
Future LU 

Proposed Det. 

Fixed column alignment & missing values 

Combined basins < 90 acres & 
Rerouted elements in UDSWM 
(Used Future Development Plans as guide) 

 
Moser UDSWM 

CUHP 2000/ 
UDSWM 

100-Yr (Unadj) 
Future LU 

Proposed Det. 

Converted to 
CUHP 2005 
& EPA SWMM 

Extrapolated upper detention limits & 
increased channel depths to prevent 
“topping out”  
Created “irregular” channel geometry in 
EPA SWMM for composite trapezoidal 
channels in UDSWM 

 

Moser EPA SWMM 
Uncalibrated 

CUHP 2005/ 
EPA SWMM 

100-Yr (Unadj) 
Future LU 

Proposed Det. 

Calibrated 100-year CUHP 2005 by adjusting Cp values 
Avg % Diff: Uncalibrated = 1.22%, Calibrated = -0.34% 

 
Moser EPA SWMM 

Calibrated 

CUHP 2005/ 
EPA SWMM 

100-Yr (Unadj) 
Future LU 

Proposed Det. 

Updated Future Land Use & Soils 
Renumbered subwatersheds & conveyance elements 

 

Moser Proposed 
Detention 

CUHP 2005/ 
EPA SWMM 

100-Yr (Unadj) 
Future LU 

Proposed Det. 

Removed Detention from EPA SWMM except for 
the 3 existing detention basins 
Existing Land Use 
Area-Corrected Raingages 
Multi-Year Events 

 
Moser Baseline 

CUHP 2005/ 
EPA SWMM 

Multi-Year (Adj.) 
Future & Existing LU 

Existing Det. 

 
GVRE 

 

CUHP 2000/ 
UDSWM 

100-Yr (Unadj) 
Future Land Use (LU) 

Proposed Det. 

Fixed column alignment & missing values 

 
Fixed GVRE 

 

CUHP 2000/ 
UDSWM 

100-Yr (Unadj) 
Future Land Use (LU) 

Proposed Det. 

Converted to CUHP 2005 & EPA SWMM 

 

GVRE 
Uncalibrated 

 

CUHP 2005/ 
EPA SWMM 

100-Yr (Unadj) 
Future Land Use (LU) 

Proposed Det. 

Calibrated 100-year CUHP 2005 by adjusting 
Cp values plus used CUHP 2000 Tc values to 
adjust Ct values for Area<90 acres. 
Avg. % Diff: Uncalibrated = -2.4%,  
Cp Calibrated = 4.0%, Cp/Ct Calibrated = 0.2% 

 

GVRE 
CUHP Calibrated 

 

CUHP 2005/ 
EPA SWMM 

100-Yr (Unadj) 
Future Land Use (LU) 

Proposed Det. 

Simplified EPA SWMM model 
Created “irregular” channel geometry for 
composite trapezoidal channels 
Updated detention definitions 
Renumbered CUHP and EPA SWMM IDs 

GVRE 
CUHP Calibrated 

Renumbered 

 

CUHP 2005/ 
EPA SWMM 

100-Yr (Unadj) 
Future Land Use (LU) 

Proposed Det. 

Incorporated into Moser model 
Calibrate routed flows in EPA SWMM by 
adjusting channel slopes to calibrate within 
10%±. 

(Addendum 3) 
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Because this was a master plan model with proposed detention basins, all of the proposed detention basins 

were removed to accurately depict the existing conditions and include only those three detention basins that 

are currently constructed in the baseline hydrology model.  Note that the model with all the master planned 

detention basins was later evaluated during the Development of Alternative Plans phase of the MDP portion 

of the study. 

 

The Moser CUHP 2005/EPA SWMM models have been checked for errors and confirmed that the results 

are reasonable.  During each step illustrated in Chart 3.5-1 discussing the Model Conversion Process, the 

peak flows were spot checked to ensure that they were logical.  Where large differences in peak flows were 

observed, the models were investigated more thoroughly to confirm the validity of the results.  An 

explanation for the differences is discussed more in Section 3.7 following Table 3.7-1 that compares the 

peak flows of the Moser model to previously published studies. 

 

Lastly, as part of the Phase A and Phase B portions of the MDP, the master planned detention basins, as 

published in the Phase A report, were added to the EPA SWMM model to analyze the effects of detention 

on the watershed peak flows.  The project sponsors gave direction through the Selected Plan as to the 

improvements to be developed for the MDP Phase B report.  These reduced peak flows as a result of master 

planned detention facilities, is the hydrologic information used in the HEC-RAS hydraulic model for this 

DFHAD study.  See Appendix B for the Selected Plan EPA SWMM Routing Map and EPA SWMM 

Schematic (Figures B-14 and B-15). 

3.6 ANALYSIS AND RESULTS 

Peak flows were determined using the physical subwatershed hydrologic parameters and rainfall 

information, along with the drainage system conveyance characteristics.  Table B-4 in Appendix B provides 

peak flow information at each of the design points along the drainageway for the 10-, 50-, 100- and 

500-year for the existing land use conditions as well as the Selected Plan hydrology.  Peak flow profiles for 

Lower First Creek, First Creek (Upper), and Tributary T are plotted in Figures B-18 through B-19 in 

Appendix B.  Hydrographs for the 100-year Selected Plan conditions are shown for four different locations 

along First Creek Drainageway (Figure B-16) and for 3 different locations along Tributary T (Figure B-17).   

3.7 PREVIOUS STUDIES 

The First Creek watershed has been studied several times for master planning purposes.  The following is a 

brief history of major studies on the First Creek watershed. 

 In 1977, a Major Drainageway Planning study was completed by Engineering Consultants.   

 In 1986, Simons, Li & Associates completed an Annexation Drainage Basin Plan for the City of 

Aurora which included First Creek and Tributary T east of Picadilly Road.   

 In 1990, Wright Water Engineers completed an Outfall Systems Planning study that included the 

First Creek watershed. 

 In 1998, Martin/Martin published a revision to the 1990 study for the area between Picadilly Road 

and Buckley Road. 

 In 2002, Turner, Collie & Braden published a Major Drainageway Planning study for Lower First 

Creek west of Pena Boulevard. 

 In 2006, Stantec published a Master Drainage Report for Green Valley Ranch East that updated the 

hydrology in the development area. 

 In 2007, CH2M Hill was retained by UDFCD to incorporate selected development plans into the 

digital hydrology files.  The results were documented in a Technical Memorandum. 

 In 2008, Stantec published an Addendum to the Green Valley Ranch East Master Drainage Report. 

 

Over time the assumptions used to estimate future land use imperviousness has evolved.  Table 3.7-1 

illustrates how other studies compare to the Moser Model for the existing and future land use peak flows for 

selected locations.  For existing land use, the values are comparably close with the major change likely 

resulting from alterations in subwatershed area, existing infrastructure, and updated basin characteristics.  In 

contrast, the future land use peak flows in the Moser Model are higher than previous studies.  This is most 

likely due to the extent of development planned in the City of Aurora.  Table 3.7-1 also lists the Selected 

Plan flows for comparison. 

 

Each of the past studies corrected inaccuracies discovered from the previous studies and updated the basin 

characteristics including the land use and more refined subwatershed delineations.  Additionally, each study 

calculated the peak flows using the latest methodologies and most recent software versions at the time. 

 

As in the past, this study also corrected issues in the model, converted the models to the latest software, and 

updated the land use, soils, and other basin characteristics.  To illustrate the effect that revisions to the 

hydrology have on the peak flows, a comparison of the 100-year peak flow at specific design points was 

compiled in Table 3.7-2.  Additionally, the table shows that the existing detention model flows are 

considerably higher than the proposed detention models.  No conclusive generalizations can be ascertained 

because the number of detention basins, subwatershed areas, and imperviousness values have changed 
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between each iteration.  There are two general trends that were observed from the model revision process: 

the peak flows doubled when the proposed detention elements were removed, and future development and 

the associated higher imperviousness will increase the peak flows. 

 

Table 3.7-1 Comparison of 100-Year Existing and Future Land Use Peak Flows 
Existing Infrastructure as Published 

Wright Water 
(1990) 

TCB Report 
(2002) 

Moser 
(2009) Location 

Existing 
(cfs) 

Future 
(cfs) 

Existing 
(cfs) 

Future 
(cfs) 

Existing 
(cfs) 

Future 
(cfs) 

Selected Plan 
(cfs) 

1000 FC: Outfall at S. 
Platte River 7,310 10,060 6,240 8,950 6,260 10,760 6,160 

1200 
FC: Buckley Road, 

Blue Grama 
Confluence 

5,350 8,020 5,770 9,560 4,840 10,930 4,510 

1341 FC: Tributary T 
Confluence 5,190 7,110 5,680 9,410 7,100 13,550 5,090 

1500 FC: I-70     3,990 7,880 4,790 9,990 2,470 

1610 FC: 6th Avenue     2,780 4,150 2,270 4,050 3,770 

5031 Tributary T: Picadilly 
Road 2,190 2,040 1,990 3,000 2,530 6,100 2,470 

8132_IN Himalaya Pond #808 
Inflow 5,290 7,690 5,740 9,480 7,100 13,570 5,140 

8132_OUT Himalaya Pond #808 
Outflow         4,830 12,000 4,160 

8404_IN Blue Grama Tributary 
Pond #801 Inflow 1,740 1,720 750 1,630 1,050 2,240 1,120 

8404_OUT Blue Grama Tributary 
Pond #801 Outflow         980 2,220 650 

8507_IN Tributary T: E-470 
Pond #1260 Inflow     3,690 6,670 4,190 9,510 6,600 

8507_OUT Tributary T: E-470 
Pond #1260 Outflow     1,510 1,960 1,690 5,170 1,460 

Notes: 
Wright Water Report:  First Creek and Direct Flow Area (DFA) 0055 Outfall Systems Masterplan 

Preliminary Design Report 1990, Wright Water Engineers. The report identified detention basins 
within Green Valley Ranch that were included in existing infrastructure model. 

TCB Report: Lower First Creek and DFA 0055 Major Drainageway Planning Preliminary Design Report 
May 2002, Turner Collie & Braden.  The report identified three existing detention basins: Pond 1260 
on Tributary T at E-470, Pond 813 on Blue Grama Draw, and Pond 305 also on Blue Grama Draw. 

Moser Model: Moser CUHP 2005 and EPA SWMM models. Existing and Future Baseline Hydrology with 
three existing regional detention basins: Himalaya Pond (#808), Blue Grama Tributary Pond (#801), 
and E-470 Pond on Tributary T (#1260).  Selected Plan Hydrology with MDP Phase B proposed 
detention basins. 

 

Peak Flow Difference Rationale 
When comparing the peak flows from the Moser models listed in Table 3.7-1 to previous studies, in some 

locations the peak flows were very close to previously published values, while others have changed 

dramatically.  There are several factors that contribute to the differences in peak flow between the various 

models of First Creek (Upper).  The following discusses the major reasons. 

 Numerous mistakes were corrected throughout the original CUHP and UDSWM models provided by 

the District.  This included errors in the alignment of entries in the CUHP input file causing 

subcatchment characteristics to be misread, missing subcatchment parameters, and length to centroid 

values that were longer than the subcatchment length.  Connectivity issues in the UDSWM model 

were also remedied. 

 Subwatershed boundaries have changed which has altered the total tributary areas to First Creek and 

Tributary T.  Planned development has modified the watershed boundary between First Creek and 

Tributary T as well as the overall watershed boundary.  Additionally, the subwatershed 

characteristics such as land use and channel slopes were modified by development plans. 

 The 1990 and 2002 studies used older versions of hydrology modeling software.  The Moser models 

were converted from a CUHP 2000/UDSWM model to CUHP 2005/EPA SWMM.  The newer 

versions of the software model the same input values differently.  For example, shallow, wide 

channels with the same inflow produced higher peak flows in EPA SWMM.  Though the results 

from the new models were calibrated to closely match the data in the older software, the 100-year 

peak flows in the calibrated EPA SWMM model still varied by 1.7% on average from the UDSWM 

model. 

 The Moser models are the product of several model revisions that were not published as watershed-

wide planning studies.  Since the 2002 study was published, the master plan hydrology model was 

updated by Muller & Associates, CH2M Hill, and Stantec.   

 Specifically referring to the large difference in future land use peak flows between the 2002 TCB 

report and the Moser model at DP 5031 (Tributary T at Picadilly Road), the biggest contributor is the 

Tributary T detention basin at E-470 (Pond #1260/Moser DP 8507) upstream of DP 5031.  Both the 

inflow into the detention basin is higher and the Moser model is showing that the 100-year event 

overtops the basin consequently resulting in a higher peak flow downstream of the detention basin. 

 

The increased inflow is a result of changes in the model by the GVRE development model that was 

incorporated into the Moser model.  DP 5031 and DP 8507 (upstream of DP 5031) are within the 

area that was modified by the GVRE development.  Once Moser incorporated the GVRE model into 
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the First Creek study model, the planned detention facilities that had not been constructed were 

removed.  In addition, Moser knew that the detention basin at E-470 had been constructed with only 

a portion of the master planned volume.  So as-built drawings from the E-470 Authority of the 

detention facility at E-470 along Tributary T were obtained and used to most accurately model the 

existing storage volume, outlet pipe discharge, and, most importantly, the overflow characteristics.  

Note that the evidence suggests that previous models, including the TCB model, did not attempt to 

model overflow conditions because the reported storage volumes and discharges were higher than 

the highest storage-discharge pairs in the UDSWM input models. 

 

As mentioned above, the inflow into the Tributary T detention basin at E-470 is different in the 

Moser model as well.  In the TCB model, the peak inflow is over 2,000 cfs less than the Moser 

model.  To verify that the difference was a result of the subcatchments and conveyance elements in 

the GVRE model changing since the TCB model, Moser ran a scenario through a version of the 

GVRE model that removed the detention basins upstream of the E-470 basin.  The results were very 

similar to those from the Moser model and were at least 2,000+ cfs higher than the TCB inflows.  

Because the GVRE model was incorporated in the Moser model, the updated model also reflects 

those changes resulting in the higher inflow to the E-470 detention basin. 

 

Therefore, given the increased inflow to the E-470 basin at Tributary T and the fact that the Moser 

model more accurately models an overflow situation, the peak flows downstream of the detention 

basin (e.g. DP 5031) are higher than what was published previously. 

 
Table 3.7-2 Comparison of 100-Year Peak Flows Between the Hydrology Models 

Future Land Use Peak Flow (cfs) 
Proposed Detention Models 

Design  
Point Location Wright 

Water 
(1990) 

TCB 
Report 
(2002) 

CH2M 
Hill 

UDSWM 
(2007) 

Moser 
EPA 

SWMM 
(2008) 

Existing 
Detention EPA 
SWMM Model 

Selected Plan 
EPA SWMM 

Model 

1000 FC: Outfall at S. Platte 
River 4,980 4,090 5,620 6,160 11,070 6,160 

1200 FC: Buckley Road, Blue 
Grama Confluence 6,010 4,570 5,080 4,450 11,390 4,510 

1341 FC: Tributary T 
Confluence 5,810 4,800 6,050 5,900 13,550 5,090 

1500 FC: I-70   3,100 3,730 2,480 9,990 2,470 

1610 FC: 6th Avenue   2,800 2,800 3,770 4,050 3,770 

5031 Tributary T: Picadilly 
Road 2,290 2,660 2,560 3,690 6,100 2,470 

8132_IN Himalaya Pond #808 
Inflow 5,870 4,860 6,140 5,940 13,570 5,140 

8132_OUT Himalaya Pond #808 
Outflow 5,830 4,310 4,750 4,040 12,250 4,160 

8404_IN Blue Grama Tributary 
Pond #801 Inflow 1,820 1,230 950 1,120 2,540 1,120 

8404_OUT Blue Grama Tributary 
Pond #801 Outflow 2,990 660 650 650 2,540 650 

8507_IN Tributary T: E-470 Pond 
#1260 Inflow   5,490 5,610 6,540 9,510 6,600 

8507_OUT Tributary T: E-470 Pond 
#1260 Outflow   1,520 1,340 1,460 5,170 1,460 

 
*Approximate locations of corresponding design point, but detention at these locations was not part of the 
selected alternatives in the 1990 OSP. 
 
Notes: 
Wright Water Report:  First Creek and Direct Flow Area (DFA) 0055 Outfall Systems Masterplan 

Preliminary Design Report 1990, Wright Water Engineers.  
TCB Report: Lower First Creek and DFA 0055 Major Drainageway Planning Preliminary Design Report 

May 2002, Turner Collie & Braden. 
CH2M Hill UDSWM: Results from the CH2M Hill CUHP 2000 and UDSWM models using a 2-hour storm 

distribution from the June 2007 First Creek Modeling and Blue Grama Pond Conceptual Design – 
Phase I and II Summary, CH2M Hill. 

Moser EPA SWMM: Moser CUHP 2005 and EPA SWMM models (calibrated to Moser CUHP 2000 and 
UDSWM peak flows) using area corrected rainfall. 

Existing Detention EPA SWMM Model: Moser CUHP 2005 and EPA SWMM models with only the 3 
existing regional detention basins and area corrected rainfall. 

Selected Plan EPA SWMM Model: Moser CUHP 2005 and EPA SWMM models with proposed detention 
facilities. 
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4.1 EVALUATION OF EXISTING FACILITIES 

This DDFHAD is intended to represent a realistic future condition after the First Creek watershed has been 

fully developed.  As previously mentioned in this report, the hydrology for this DFHAD is based on future 

land use assuming the master planned detention improvements are implemented, but models the existing 

channels and drainage infrastructure.  This method results in substantially lower flowrates than if the master 

planned detention facilities were not considered.  This approach was taken because the master planned 

detention improvements are subject to an existing intergovernmental agreement (IGA). See Appendix B for 

a copy of the IGA.  This IGA stipulates that the detention facilities identified in the master plan must be 

constructed at the time of development.  For this reason, future development will not occur without the 

implementation of the master planned facilities.   

 

Existing drainage facilities within the project area consist of natural channels, improved channels with grade 

control structures, detention facilities, and roadway crossings.  In general, the basin consists mostly of 

natural channels except through the developed Green Valley Ranch area. 

 

For the purposes of the DFHAD, HEC-RAS was used for the floodplain analysis of all drainage facilities.  

The cross sections used by HEC-RAS were developed using Autodesk Land Development Desktop as well 

as the HEC GEORAS plugin to ESRI ArcView. The sections were cut from 2-foot interval digital terrain 

model data supplied by the UDFCD.  This model was compiled from several data sources including 2008 

USGS LIDAR mapping, Denver 2-foot GIS mapping and 2-foot mapping from the City of Aurora. All 

bridges and culverts were individually surveyed. 

 

All bridges and culverts were analyzed using HEC-RAS.  Each bridge section was developed based on the 

structure surveys provided by the UDFCD. Detailed HEC-RAS output as well as cross sections for each 

structure for this project may be located in Appendix C. 

 

Manning’s “n” values were determined through field observation.  Pictures illustrating the Manning’s “n” 

values for a sample of the conveyance elements are included in Appendix B. 

 

There are several areas throughout the study area that are unique.  The following addresses how the flood 

modeling and subsequent delineations were affected. 

 

Although the confluence between the low flow channels of Tributary T and First Creek physically occurs 

near First Creek station 151+00 (RAS section 30), all modeled flood events indicate that the flows combine 

near station 170+00 (RAS section 32.6).  Based on this analysis, the confluence in the HEC RAS model was 

moved to section 32.6 and the combined flow from Tributary T and First Creek (from the original SWMM 

model) is used below that section.  An island separates the low flow channels between this location and the 

low flow confluence downstream. 

 

One major split flow condition was identified in the watershed. This split occurs in the 500-year event on 

First Creek at the upstream face of E-470.  At RAS section 76, flow splits out of the channel to the north and 

follows the east side of the E-470 embankment to the north.  The flow continues along the east embankment 

of E-470 until it is intercepted by a ditch between Smith Road and the Union Pacific Railroad.  This ditch 

conveys flows west under the combined Smith Road / railroad underpass to E-470 and returns to First 

Creek.   To model this split flow, a new geometry file was created named “E-470 Split”.  The split was 

quantified based on overtopping of 19th Avenue east of the E-470 ramp. 

 

There are several areas where the HEC-RAS model indicates that flow splits around large islands.  

Specifically, these areas are located on First Creek between Tower Road and 56th Avenue and downstream 

of 26th Avenue.  Hydraulic analysis of the flows in these locations indicates that a complete split would not 

occur as flow would cross between both sides of the islands several times.  Because of this, the flows are 

likely to remain hydraulically connected and separate split flows were not been defined around the islands.  

The islands themselves are not delineated on the floodplain map.   

 

There are currently two major existing detention facilities in the study area.  These facilities are located at 

Himalaya (Dunkirk) Road and upstream of E-470 on Tributary T.   At these locations, the 100-year event 

water surface elevation was input as a known water surface elevation in HEC-RAS.  In addition to the two 

existing detention facilities, there are a number of facilities modeled in the selected plan hydrology.  

Because the reduced flowrates from these facilities are the basis for this DFHAD, they are shown 

schematically on the flood map as dashed lines.  The profile shows an approximate depth of ponding at 

these locations as a dashed line.  The limits of the detention and approximate depths of ponding are only 

illustrative and the actual design of the detention facilities will dictate the actual flood characteristics. 

 

Two floodways were defined for First Creek (Upper) and Tributary T based on a half-foot and one-foot rise 

in energy grade elevations.  The floodways were defined in a manner to keep structures out of the floodway 
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delineation where possible.  In selected locations where the flow is channelized in the 100-year event and no 

structures are in the floodplain, the floodway was set equal to the floodplain.  Notably, within the developed 

Green Valley Ranch area, the channels were recently constructed and the floodway was set to be equal to 

the 100-year floodplain.   The floodways are shown in the Floodplain and Floodway Data Table located in 

Appendix C. 

 

4.2 FLOOD HAZARDS 

The results of the Flood Hazard Area Delineation are located in Appendix D.   Because the DFHAD 

assumes the implementation of master planned detention facilities (selected plan hydrology), very few flood 

hazards were identified within the 100-year floodplain. No buildings were identified within the 100- year 

floodplain, however several crossings are overtopped.  Table 4-1 indicates locations where structures are 

overtopped and the corresponding return events. 

 

Notably, 56th Avenue is overtopped in all events.  The actual overtopping location is significantly west of 

the First Creek bridge. This is due to the fact that the low point in 56th Avenue occurs west of the bridge and 

the roadway at this location is substantially lower than the low chord of the bridge.  Preliminary analysis 

indicates that while the bridge has adequate capacity to pass the 100-year event, approximately 10-feet of 

fill would be required along 56th Avenue west of the bridge to prevent overtopping in that location. 

 

On Tributary T downstream (west) of Picadilly Road, there are a limited number of structures within the 

500-year floodplain.   

 

TABLE 4-1 Drainage Structure Overtopping Information 

 

10-Year 50-Year 100-Year 500-Year

Powhaton Road 559+34 X X X X
I-70 448+28
19th Avenue 432+06 X
E-470 Northbound Ramp 427+75
E-470 Mainline 421+59
Smith Road 403+22 X X X X
Union Pacific Railroad1 401+68
26th Avenue 380+82 X X X X
Gravel Road N. of 26th Avenue 379+39 X X X X
Picadilly Road 289+65 X
42nd Avenue 247+00
Green Valley Ranch Boulevard (48th Avenue) 215+13
Himalaya (Dunkirk) Street 114+32 X
Tower Road 81+12 X
56th Avenue 59+42 X X X X
Pena Blvd Eastbound 23+87
Pena Blvd Westbound 21+28
Buckley Road 9+03 X X X X

26th Avenue 287+16 X
E-470 159+25
Green Valley Ranch Boulevard (48th Avenue) 82+38
Picadilly Road 71+46 X
Orleans Street 61+78
Jebel Street 20+48
1. Bridge Overtopping due to close proximity of Smith Road
X = Peak flow for return event overtops structure, additional details in Appendix D

Needs to be modeled
Needs to be modeled

Tributary T

Return Event
Structure Location Station

First Creek
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APPENDIX A – Meeting Minutes 





III. Information Gathered and Existing Reports 720 S. Colorado Boulevard, Suite 410 S 
Denver, Colorado 80246 

phone (303) 757-3655 
fax (303) 300-1635 

 

• UDFCD has provided mapping for the FHAD along the major drainageways. 
• Moser and Associates has collected these reports: 

 
• 1990 First Creek and DFA 0055 Outfall Systems Masterplan Preliminary Design (Wright Water)  • 1998 Revision to First Creek and DFA 0055 OSP (Picadilly Road to Buckley Road) (Martin/Martin) 

PROGRESS MEETING FOR • 2002 Lower First Creek and DFA 0055 Major Drainageway Planning Preliminary Design (TCB) 

UPPER FIRST CREEK PLANNING & FHAD STUDY • 2005 Master Drainage Report for Green Valley Ranch East (Stantec) 
• 2006 Addendum to Green Valley Ranch East Master Drainage Report (Stantec) 

MEETING MINUTES • 2004 First Creek Master Plan Adjustments (Muller) 
 • 2007 First Creek Modeling and Blue Grama Pond Conceptual Design – Phase I and Phase II Summary 

(CH2M Hill) Date:    December 17, 2007 
  Location:   Urban Drainage and Flood Control District Board Room 

• The City of Aurora identified seven planning studies that occurred within the project limits: 
Adonea, Sand Creek, Traditions, Painted Prairie, Cross Creek, Eastern Hills, and 
Highpointe at DIA.  The City of Aurora Public Works Division will provide these studies to 
provide additional information about the watershed. 

Distributions: Attendees 
 
Attendees: 

Name Organization Email  
Ben Urbonas UDFCD  burbonas@udfcd.org 

IV. Additional Information Needed Ken MacKenzie UDFCD  kam@udfcd.org 
David Mallory UDFCD  dmallory@udfcd.org • Detention storage volumes will be obtained from the CH2M Hill report or in the Stantec 

Master Plan Addendum Update.   David Ridenour City of Denver Public Works   david.ridenour@ci.denver.co.us 
Bill McCormick  City of Aurora Public Works    bmccormi@auroragov.org • The addendum to the Green Valley Ranch Master Drainage Plan was discussed.  The City 

of Aurora will consult the developer and then provide the updated Master Drainage Plan 
upon its approval.  Aerials will be obtained from a 2006 study conducted by DRCOG.   

Kevin Wegener City of Aurora Public Works    kwegener@auroragov.org 
Vern Adam Aurora Water  vadam@auroragov.org 
Clinton Weisz Aurora Water  cweisz@auroragov.org • Future land-use plans and zoning will be obtained from BluePrint Denver and the City of 

Aurora Master Plans including Eastern Hills, Box Elder, and E-470 Corridor Planning Study.   Teresa Patterson Moser & Associates  patterson@moser-eng.com 
David Delagarza Moser & Associates  delagarza@moser-eng.com 
Alisha Goldstein Moser & Associates  goldstein@moser-eng.com V. Study Watershed  

• Ben Urbonas gave Moser and Associates direction to merge basins such that there are no 
basins less than 90 acres.  He will provide a variance to allow basins to be greater than 130 
acres.   

I. Purpose 
The purpose of this meeting was to kickoff the project study, to obtain input from the project 
sponsors and interested parties, and to describe information collected to date.   
 

• The baseline land-use will be based on the aerials taken in 2006.   
• Future land use will be made according to 50 year projections.   
• Teresa explained the two main problems with the CH2M Hill model include missing 

information (i.e. maximum depression and length to centroid) for some basins and the 
wrong area input for Basin 40.  She proposed that the CH2M Hill model be corrected and 
the ensuing flows be used to calibrate the baseline model after making the conversion from 
CUHP 2000 to CUHP 2005.  Teresa will provide the results of the conversion for review 
before advancing with the converted models. 

II. Schedule 
The notice to proceed was on December 3, 2007.  The Alternatives Analysis & FHAD are 
scheduled to be complete on June 30, 2008.   The conceptual design report is scheduled to 
be complete on January 26, 2009. 
 • The hydrology for this project will be completed in AutoCAD and ArcGIS but the final 

submittals will be in AutoCAD.  ArcGIS will be used with HEC GeoRAS to streamline the 
floodplain delineation.   

DESCRIPTION DATE 
 Notice to Proceed  December 3, 2007 
 Baseline Hydrology Report  March 2, 2008 
 Draft Alternatives Report  May 1, 2008 
 Draft FHAD Report  May 1, 2008 
 Final Alternatives Report  June 30, 2008 
 Final FHAD Report  June 30, 2008 
 Draft Conceptual Design Report  November 27, 2008 
 Final Conceptual Design Report  January 26, 2009 

• Due to the number of revision to this project, the basins will be renumbered to make it 
easier for identification.  Ken asked that there be a table in the appendix cross-referencing 
the new and old identification 
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VI. Public Involvement 
A website will be maintained by Moser and Associates on the District’s server.  This website 
will explain the purpose of the project, the limits of the study, the progress of the work, and 
provide an avenue for public comment.  The site will be online in January. 
 
Sometime in the study process, Moser will be asked to make a presentation to the Northeast 
Drainage Cooperative, a cooperative group of government officials that meet monthly to 
address regional concerns.  Bill DeGroot is the chairman.  The Upper First Creek Planning 
Project will be announced at the next meeting on January 8th.   
 
The attendees listed the names of other organizations that should be included in the 
progress meetings.  Ben Urbonas expressed interest in extending an open invitation to any 
developer to attend.  Formal solicitation will be made to EPA, U.S. Army Corps of Engineers, 
CDOT, DrCOG, DIA, RTD, Railroad, USFWS, E470 Corridor authority (Ken will provide a 
contact list for these).  Utility districts within Denver are the Gateway Metro District and the 
Town Center Metro District which oversee Blue Grama and Green Valley Ranch 
respectively.  Other development projects in Aurora include Green Valley Ranch East, 
Windler, Oakwood, SkyRanch, and Icon.  The list will be disseminated to the group before 
the next progress meeting to allow people to add to the list and provide contact information 
for each stakeholder. 
 

VII. Next Meeting 
The next progress meeting will occur after January 19.  Moser will make contact in early 
January to set up a date. 

VIII. Action Items 
• Moser & Associates will contact the City or Aurora to obtain Master Planning Studies for 

Adona, Sand Creek, Traditions, Peña Prairie, Cross Creek, Eastern Hills, and Highpoint at 
DIA. 

• Moser will provide a list of problem areas with the CH2M Hill model to UDFCD. 
• Ken MacKenzie will provide a contact list and attain the 2006 aerials from DRCOG. 
• In early January, Moser will set up a progress meeting for the end of January. 

 

These minutes are true and accurate to the best of my knowledge based on notes and recollection.  Should any attending party have 
additions or corrections to these minutes, please forward them to Teresa Patterson of Moser & Associates within one week of the 
date of receipt.  The absence of a response will be considered concurrence to the previous information and these minutes will be 
considered matter of fact. 
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IV. Public Involvement 
The website is online.  Moser will talk with UDFCD to establish a link from the UDFCD 
project site. 

720 S. Colorado Boulevard, Suite 410 S 
Denver, Colorado 80246 

phone (303) 757-3655 
fax (303) 300-1635 

 V. Next Meeting 
The next progress meeting will occur after February 25 after the base mapping and the 
flows at key design points are sent to all attendees.  

 
PROGRESS MEETING FOR 

UPPER FIRST CREEK PLANNING & FHAD STUDY 
MEETING MINUTES VI. Action Items 

 
• Moser & Associates will contact the E470 Highway Authority to obtain As-Built Plans for the 

detention pond.  They will also contact SEMSWA or Arapahoe County for land use for the 
most upstream section of the watershed. 

Date:    February 5, 2008 
Location:   Urban Drainage and Flood Control District Board Room 
Distributions: Land Use Maps & Preliminary Calibration Results 

• Dave Mallory will provide a copy of the Inter-Governmental Agreement.  
• Ken MacKenzie will provide an updated contact list. Attendees: 
• Moser will provide the flows at key design point and base mapping on February 25. Name Organization Email  

Ben Urbonas UDFCD  burbonas@udfcd.org 
Ken MacKenzie UDFCD  kam@udfcd.org 
David Mallory UDFCD  dmallory@udfcd.org 
David Ridenour City of Denver Public Works   david.ridenour@ci.denver.co.us 
Bill McCormick  City of Aurora Public Works    bmccormi@auroragov.org 
Kevin Wegener City of Aurora Public Works    kwegener@auroragov.org 
Clinton Weisz Aurora Water  cweisz@auroragov.org 
Teresa Patterson Moser & Associates  patterson@moser-eng.com 
David Delagarza Moser & Associates  delagarza@moser-eng.com 
Alisha Goldstein Moser & Associates  goldstein@moser-eng.com 

 

I. Purpose 
The purpose of this meeting was to review the progress that has been made on the 
hydrology model.   

II. Additional Information Needed 
• Detention storage volumes for the pond located at the intersection of First Creek and E470 

will be obtained from the E470 Highway Authority.  The sizing for the existing detention will 
be in agreement with the as-built plans.   

• Dave Mallory will provide the IGA report for naming references to detention elements. 

III. Study Watershed 
• Revised the impervious values for both the existing and future land-uses. 
• Teresa explained the calibration process and the various inconsistencies encountered in 

the conversion between UDSWM and CUHP 2000 to EPA SWMM and CUHP 2005. 
• For the renumbering process, certain detention pond may need to be named so that they 

agree with their reference number. 
 

These minutes are true and accurate to the best of my knowledge based on notes and recollection.  Should any attending party have 
additions or corrections to these minutes, please forward them to Alisha Goldstein of Moser & Associates within one week of the date 
of receipt.  The absence of a response will be considered concurrence to the previous information and these minutes will be 
considered matter of fact. 
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IV. Action Items 720 S. Colorado Boulevard, Suite 410 S 
Denver, Colorado 80246 

• Moser will check the contributing area to Basin 506 to determine if the peak flow per acre is 
acceptable. phone (303) 757-3655 

fax (303) 300-1635 
 
 

PROGRESS MEETING FOR 
UPPER FIRST CREEK PLANNING & FHAD STUDY 

MEETING MINUTES 
 
Date:    March 27, 2008 
Location:   Urban Drainage and Flood Control District Library 
Distributions: Baseline Hydrology Review Comments, Denver Imperviousness Comparison Map, 

Upper First Creek Reach Designations 
 
Attendees: 

Name Organization Email  
Ken MacKenzie UDFCD   
David Mallory UDFCD   
Shea Thomas UDFCD 
Randy Schnicker City of Denver Public Works    
Brian Schatt City of Denver Public Works   
Kevin Wegener City of Aurora Public Works  
Bill McCormick  City of Aurora Public Works     
Clinton Weisz Aurora Water  
Monica Bortolini SEMSWA  
Stacey Thompson Arapahoe County  
Teresa Patterson Moser & Associates  
David Delagarza Moser & Associates   
Alisha Goldstein Moser & Associates   

 

I. Purpose 
The purpose of this meeting was to review the preliminary hydrology results. 

II. Study Watershed 
• Teresa explained the changes made in each iteration to convert the model from CUHP 2000 and 

UDSWM to CUHP 2005 and EPA SWMM. 
• The primary discrepancy between the models was the method in which the detention elements 

were modeled.  In UDSWM, storage was extrapolated to retain more water than designed in the 
plans.  Therefore, the flows increased when the detention ponds were modeled for the existing 
storage volumes. 

III. Next Meeting 
The next progress meeting will occur at the end of April or early May after the project sponsors 
have had time to review the hydrology report.  
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• Moser will check the alignment of the basins along E-470 and make sure that specific design 
points are recognized as discussed in the meeting. 

• Bill McCormick will provide the approved stage-storage designated for the Blue Gramma Pond 
#801. 

• Dave Mallory will provide the 1977 Planning and FHAD study. 
• Dave Mallory discussed a new detention pond along Tributary T upstream of Picadilly Road.  This 

pond will be included in the proposed detention alternatives. 
• Three copies of the draft hydrology report will be submitted to UDFCD next week. 
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720 S. Colorado Boulevard, Suite 410 S 
Denver, Colorado 80246 

phone (303) 757-3655 
fax (303) 300-1635 

 
 

PROGRESS MEETING FOR 
UPPER FIRST CREEK PLANNING & FHAD STUDY 

MEETING MINUTES 
 
Date:    May 28, 2008 
Location:   Urban Drainage and Flood Control District Library 
Distributions: Baseline Hydrology Review Comments, Denver Imperviousness Comparison Map, 

Upper First Creek Reach Designations 
 
Attendees: 

Name Organization Email  
Ken MacKenzie UDFCD  kam@udfcd.org 
David Mallory UDFCD  dmallory@udfcd.org 
Shea Thomas UDFCD  sthomas@udfcd.org 
Randy Schnicker City of Denver Public Works   Randy.Schnicker@denvergov.org 
Brian Schat City of Denver Public Works  brian.schat@ci.denver.co.us 
Kevin Wegener City of Aurora Public Works  kwegener@auroragov.org 
Bill McCormick  City of Aurora Public Works    bmccormi@auroragov.org 
Clinton Weisz Aurora Water  cweisz@auroragov.org 
Monica Bortolini SEMSWA  mbortolini@semswa.org 
Stacey Thompson Arapahoe County  SThompson@co.arapahoe.co.us 
Teresa Patterson Moser & Associates  patterson@moser-eng.com 
David Delagarza Moser & Associates  delagarza@moser-eng.com 
Alisha Goldstein Moser & Associates  goldstein@moser-eng.com 

 

I. Purpose 
The purpose of this meeting was to discuss comments on the Baseline Hydrology Report and 
briefly introduce the work accomplished for the FHAD. 

II. Study Watershed 
Baseline Hydrology Report 

• Teresa reviewed the comments submitted by UDFCD, City of Aurora, and the City and County of 
Denver.  Some items of particular interest that will be discussed further in the report include: 

o Area Correction of the Rainfall 
o Changes Between the Models (i.e. mistakes, methodology, basin characteristics) 
o Calibration 

• The City of Aurora expressed concerns about the basin boundaries derived from 10 foot contours 
instead of 2 foot mapping because the 10’ contours may not adequately portray how some of the 
tributaries connect into First Creek.  Moser’s scope of work doesn’t include reevaluating the 
subwatershed boundaries using development mapping will be discussed outside of the meeting by 
the project sponsors.  This issue will be discussed separately by the project sponsors. 
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• Kevin also mentioned that he would prefer to see the boundaries of the City of Aurora to be 
displayed on all the figures.  Moser & Associates will attempt to include these boundaries if it 
doesn’t distract from the intention of the map.  The boundaries will be included on all figures for the 
alternatives and preliminary design. 

• Aurora pointed out that the Cross Creek development south of East 6th Avenue Parkway 
redirected all flow to the Coal Creek which may affect subwatersheds 150, 151, and 701.  Moser 
will investigate this area. 

• The imperviousness of the basins along the west side of Peña Boulevard will be decreased to be 
in agreement with the Denver Master Drainage Plan. 

• A major topic of interest was the conditions that will be used to map the FHAD and the DFIRM.  
The FHAD will be modeled on Existing Infrastructure and Future Developed Flows.  The FIRM will 
be modeled on Existing Infrastructure and Existing Land Use.  The district agrees that a third 
model that would model the Preliminary Design improvements and developed flows may be useful 
in this case but would like to revisit the issues as the study progresses. 

 
FHAD 

• The flow split due to backwater from Peña Boulevard will be modeled.  Moser will review the 
information they have and let the District know if additional mapping is necessary. 

• Dave Mallory informed Moser that a LOMR has been submitted for the region between Tower and 
48th Avenue that may affect the FHAD. 

• The goal of the alternatives will be to match flow conditions at roadways and other major structures 
specified in the IGA. 

III. Next Meeting 
The next progress meeting will occur in the middle of July tentatively set for either 1pm on July 23 
or July 24.  

IV. Action Items 
• Moser & Associates will revise the Baseline Hydrology Report according to the comments received 

for submittal within 30 days. 
• Moser & Associates will schedule a meeting with Kevin Wegener and Bill McCormick to discuss 

drainage conveyance improvements that may have changed the routing and could affect the 
hydrology.   
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720 S. Colorado Boulevard, Suite 410 S • Clinton informed us that City of Aurora LIDAR mapping will probably be available for use in 2 
weeks. Denver, Colorado 80246 

phone (303) 757-3655 
fax (303) 300-1635 

 
 

PROGRESS MEETING FOR 
UPPER FIRST CREEK PLANNING & FHAD STUDY 

MEETING MINUTES 
 
Date:    July 22, 2008 
Location:   Urban Drainage and Flood Control District Conference Room A 
Distributions: Map Indicating Problem Areas, Alternatives Matrix 
 
Attendees: 

Name Organization Email  
Ken MacKenzie UDFCD  kam@udfcd.org 
David Mallory UDFCD  dmallory@udfcd.org 
Shea Thomas UDFCD  sthomas@udfcd.org 
Brian Schat City of Denver Public Works  brian.schat@ci.denver.co.us 
Kevin Wegener City of Aurora Public Works  kwegener@auroragov.org 
Clinton Weisz Aurora Water  cweisz@auroragov.org 
Stacey Thompson Arapahoe County  SThompson@co.arapahoe.co.us 
Teresa Patterson Moser & Associates  patterson@moser-eng.com 
David Delagarza Moser & Associates  delagarza@moser-eng.com 
Alisha Goldstein Moser & Associates  goldstein@moser-eng.com 

 

I. Purpose 
The purpose of this meeting was to discuss progress on the FHAD and alternatives and review 
problem areas of concerns. 

II. Study Watershed 
Baseline Hydrology Report 

• Ken asked for any comments on the hydrology before he declared it accepted. 
• Kevin Wegener noted that the baseline hydrology doesn’t include the effect of interim detention 

ponds put in until the regional detention is built (i.e. Adonea). 
 
FHAD 

• Teresa reviewed the HEC-RAS modeling results areas at Peña Boulevard and the I-70/E-470 
Interchange and discussed that due to large baseline flows (twice those of existing), the available 
mapping is insufficient to map the FHAD floodplain. 

• The point was raised that the floodplain delineation resulting from the future land –use and existing 
detention would not serve a useful purpose because it wouldn’t be used as a floodplain 
enforcement tool.  The existing IGA and good practice would necessitate that regional ponds be 
constructed long before reaching the reported high flow rates.  Therefore, obtaining the extra 
mapping may not be necessary.  This issue will be reviewed by Ken, Dave, and Bill for clarification 
before proceeding. 
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• Another alternative to gain the mapping would be from development mapping for the Prologics 
Development east of E-470 and the E-470 LOMR being completed by DMJM. 

• The flow split at Peña Boulevard could possibly be modeled by showing an arrow indicating 
direction and amount of flow lost.  Floodplain risks are not an issue unless Peña Boulevard is 
overtopped because the flow passes through DIA and federal lands and would have no effect on 
homes. 

 
Alternatives 

• David D. discussed the problem area already identified. 
• David D presented the Alternatives Screening Matrix and described each of the different 

alternative categories. 
• The goal of the alternatives will be to match flow conditions at roadways and other major structures 

specified in the IGA.  The IGA should be treated as a guideline but checked for effectiveness. 
• The Blue Grama Pond will be modeled according to the CH2M Hill Conceptual Plan.  The 

proposed ponds in Green Valley Ranch East will be considered per the Stantec plan. 
• Specifically with respect to the City of Aurora, propose alternatives that would make considerations 

for development. 
• Aurora and Denver want culverts to be designed so that major roadways are not overtopped during 

the 100-year event.   The 500-year even will be considered when examining the freeways. 
• Noted that Colfax will be realigned to the south affecting the embankment for the I-70 pond.  This 

may be affected by the American Quality Landscape Development in Arapahoe County.  

III. Next Meeting 
The next progress meeting was tentatively set for August 19 at 1:30pm at UDFCD. 

IV. Action Items 
•  Moser will contact Brain Schat to obtain Denver Base Mapping 
•  Moser will contact sue Lu or Stacy at Arapahoe County for the development plans of the       
       American Quality Landscape Development. 
•  Once Ken, Dave, and Bill have discussed the FHAD mapping issues, the list of structures to be 

surveyed will be finalized.  At a minimum, Ken will have the railroad bridge north of Smith Road 
and the new Conspan bridge at Tower Rd surveyed.   
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720 S. Colorado Boulevard, Suite 410 S •  The rest of the Blue Grama detention basins will be based on the Painted Prairie Master Drainage 
Plan.   Denver, Colorado 80246 

phone (303) 757-3655 
fax (303) 300-1635 

 
 

PROGRESS MEETING FOR 
UPPER FIRST CREEK PLANNING & FHAD STUDY 

MEETING MINUTES 
 
Date:    September 3, 2008 
Location:   Urban Drainage and Flood Control District Conference Board Room 
Distributions: Initial Analysis of Planned Detention Basins and Study Area Map with Planned 

Detention Basins 
 
Attendees: 

Name Organization Email  
Ken MacKenzie UDFCD  kam@udfcd.org 
David Mallory UDFCD  dmallory@udfcd.org 
Shea Thomas UDFCD  sthomas@udfcd.org 
Brian Schat City of Denver Public Works  brian.schat@ci.denver.co.us 
Randy Schnicker City of Denver Public Works  randy.schnicker@denvergov.org 
Bill McCormick City of Aurora Public Works  bmccormick@auroragov.org 
Clinton Weisz Aurora Water  cweisz@auroragov.org 
Monica Bortolini SEMSWA  mbortolini@semswa.org 
Stacey Thompson Arapahoe County  SThompson@co.arapahoe.co.us 
Bruce Rau Oakwood Homes  Brau@morehouselessmoney.com 
Lisa Lauver Stantec  lisa.lauver@stantec.com 
Teresa Patterson Moser & Associates  patterson@moser-eng.com 
David Delagarza Moser & Associates  delagarza@moser-eng.com 
Alisha Goldstein Moser & Associates  goldstein@moser-eng.com 

 

I. Purpose 
The purpose of this meeting was to discuss the initial analysis of the planned detention basins as 
formalized in the IGA and the development of alternatives. 

II. Study Watershed 
FHAD 
• Teresa discussed the District’s decision to complete the DFIRM analysis using existing land-use 

condition hydrology.  In the meantime, the FHAD analysis would be determined using conceptual 
design hydrology.  The timeline of delivery has changed.   

 
Alternatives 
• David D. discussed the IGA/Master Plan pond modeling.  The preliminary results show that seven 

detention basins are overtopped.  Teresa warned everyone not to become attached to the results 
since the hydrology will be updated with the new CUHP software.   

• The Blue Grama Pond #305 (8400) will be based on CH2M Hill’s preliminary design. 
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• The detention basins in the Green Valley Ranch East Master Drainage Report will be substituted 
for the corresponding basins in the IGA.  Stantec will supply Moser with the most recent 
amendment to the Green Valley Ranch East Master Drainage Report. 

• Bill McCormick informed us that there is a new detention basin at the northeast corner of 56th 
Avenue and Picadilly Road.  Also, a temporary detention basin within the Eastern Hills 
development will be recognized as a regional detention facility.  Both of these detention elements 
should be included as part of the IGA agreement (although they are not yet official). 

• The target deadline for the Phase A report is mid-November. 
 

Mapping 
• There was discussion on obtaining up-to-date mapping to reflect the grading in Green Valley 

Ranch and other improvement near Dunkirk.  Bruce offered to provide the mapping and provided 
the contacts for the head engineer. 

• Clinton informed us that City of Aurora LIDAR mapping is available along with shapefiles.  Brian 
Schat also said that LIDAR was available for Denver although not sure in what form.  Brian also 
said that the 2008 topography for Denver should be available soon. 

• In the vicinity of E-470/I-70, the mapping could possibly be obtained from Prologics Development. 
 

III. Next Meeting 
The next progress meeting will be set once the hydrology is updated with the new CUHP release 
and additional alternatives are developed. 

IV. Action Items 
• Moser will send Ken a list of structures to be surveyed and additional topography limits. 
• Moser will obtain the revised Stantec addendum to the Green Valley Ranch East Development. 
• Dave Mallory will obtain the as-built for the Conspan bridge at Tower which should be completed 

next week. 
• Moser will contact Charlie Foster from Gateway Development to extend an invitation to attend the 

UFC meetings. 
• Moser will contact Oakwood’s engineers for updated mapping through Denver. 
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720 S. Colorado Boulevard, Suite 410 S 
Denver, Colorado 80246 

phone (303) 757-3655 
fax (303) 300-1635 

 
 

PROGRESS MEETING FOR 
UPPER FIRST CREEK PLANNING & FHAD STUDY 

MEETING MINUTES 
 
Date:    December 5, 2008 
Location:   Urban Drainage and Flood Control District Conference Room A 
Distributions: Calibration Methodology and Results  

Analysis of Planned Detention Basins  
 
Attendees: 

Name Organization Email  
Ken MacKenzie UDFCD  kam@udfcd.org 
David Mallory UDFCD  dmallory@udfcd.org 
Shea Thomas UDFCD  sthomas@udfcd.org 
Brian Schat City of Denver Public Works  brian.schat@ci.denver.co.us 
Randy Schnicker City of Denver Public Works  randy.schnicker@denvergov.org 
Bill McCormick City of Aurora Public Works  bmccormick@auroragov.org 
Clinton Weisz Aurora Water  cweisz@auroragov.org 
Monica Bortolini SEMSWA  mbortolini@semswa.org 
Stacey Thompson Arapahoe County  SThompson@co.arapahoe.co.us 
Bruce Rau Oakwood Homes  Brau@morehouselessmoney.com 
David Lang Oakwood Homes  DLANG@homespeoplelove.com 
Lisa Lauver Stantec  lisa.lauver@stantec.com 
Teresa Patterson Moser & Associates  patterson@moser-eng.com 
David Delagarza Moser & Associates  delagarza@moser-eng.com 
Alisha Goldstein Moser & Associates  goldstein@moser-eng.com 

 

I. Purpose 
The purpose of this meeting was to explain the hydrology updates, calibration methodology, and to 
discuss the analysis of the planned detention basins as formalized in the IGA and Green Valley 
Ranch East Amendment. 

II. Study Watershed 
Calibration 
• Since the last meeting, a new version of CUHP 2005 was released and Moser updated the 

hydrology.  To calibrate CUHP 2000/UDSWM to CUHP 2005/EPA SWMM, the peak flows were 
compared and the Cp values in CUHP 2005 adjusted.  The Cp changed by a factor that was 
determined by the imperviousness and area of the subcatchment.   

• As a result of this calibration process, the average difference between CUHP 2000 flows and the 
calibrated CUHP 2005 flows was -0.1%.  The average difference between the routed flows through 
UDSWM and EPA SWMM respectively was 1.7%.   

• The Baseline Hydrology Report can be downloaded from the project website located at 
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http://projects.udfcd.org/UFC/html/deliverables.html under the heading labeled “Available 
Documents”. 

 
 
 

Alternatives 
• Detention basins within the area of the Green Valley Ranch East were revised to agree with the 

updated volumes and release rates reported in the Green Valley Ranch East Master Drainage 
Report Addendum (GVRE).  Bruce Rau was concerned with the difference between the release 
rates  and required volumes reported in the Moser model and those in the GRVE report.   

• Bill McCormick brought to attention that Pond C located near I-70 and Colfax might be shifted west 
and extended south due to recommended development in the area.  The embankment on Colfax 
and Gun club would be utilized for containment and the control for release is across Colfax. 

• Also in the works is a potential change in the design of Pond B located within the Sky Ranch 
Development.  Until any change has been approved, Pond B will continue to be modeled as a 
single pond.   

III. Next Meeting 
The next progress meeting will occur sometime in late-January. 

IV. Action Items 
• Moser will take a detailed look at the detention basins within GVRE and try to account for 

differences in the required storage volume. 
• Moser will send Ken a list of additional structures to be surveyed and additional topography limits. 
• Moser will contact Oakwood’s engineers for updated mapping through Denver. 
• UDFCD, City of Aurora, and City of Denver will review the updated hydrology. 
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720 S. Colorado Boulevard, Suite 410 S • Moser is currently updating the UFC hydrology models, figures, and tables.  Moser will complete 
the hydrology update this month and will distribute updated copies of the reports. 

 

Denver, Colorado 80246 
phone (303) 757-3655 

fax (303) 300-1635 
 
 

PROGRESS MEETING FOR 
UPPER FIRST CREEK PLANNING & FHAD STUDY 

MEETING MINUTES 
 
Date:    March 6, 2009 

Location:   Urban Drainage and Flood Control District, Conference Room A 

Distributions: Alternatives Screening Matrix 
Road Structures Map 
Alternatives Costs for First Creek Reaches 3-7 
38th Avenue Detention scenario hydrographs 

 
Attendees: 

Name Organization Email  
Ken MacKenzie UDFCD  kam@udfcd.org 
Shea Thomas UDFCD  sthomas@udfcd.org 
Bill DeGroot UDFCD  bdegroot@udfcd.org 
Brian Schat City of Denver Public Works  brian.schat@ci.denver.co.us 
Randy Schnicker City of Denver Public Works  randy.schnicker@denvergov.org 
Tom Blackman City of Denver Public Works  thomas.blackman@denvergov.org 
Clinton Weisz Aurora Water  cweisz@auroragov.org 
Bill McCormick City of Aurora Public Works  bmccormick@auroragov.org 
Monica Bortolini SEMSWA  mbortolini@semswa.org 
David Lang Oakwood Homes  DLANG@homespeoplelove.com 
Lisa Lauver Stantec  lisa.lauver@stantec.com 
Teresa Patterson Moser & Associates  patterson@moser-eng.com 
David Delagarza Moser & Associates  delagarza@moser-eng.com 
Amy Cornelius Moser & Associates  cornelius@moser-eng.com 

 

I. Purpose 
The purpose of this meeting was to bring the study participants up to date on the status of the 
hydrology update and share the alternatives completed thus far. 

II. Hydrology 
• The Green Valley Ranch East (GVRE) development team had concerns about the differences in 

hydrology between the UFC study and the drainage master plan for the GVRE area completed by 
Stantec.  Members of UDFCD, Aurora, Oakwood Homes, Stantec, and Moser met on January 29th.  
At that time, it was decided to incorporate the GVRE hydrology models into the UFC study models. 

• Since then, Moser has converted the GVRE models from CUHP 2000/UDSWM to CUHP 
2005/EPA SWMM and developed calibration methods to account for differences in software 
systems. 
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III. Alternatives Evaluation 
• Moser presented the Road Structures Map.  Because much of the watershed is not developed, 

many of the roads have not been built yet.  Moser will evaluate any of the existing roadway 
crossing structures for adequate capacity as well as suggest recommended sizes for future 
roadway crossings.  This allows for all crossings to be considered in the alternatives evaluation.  
The Road Structures Map identifies the locations of existing and future crossings. 

• Moser has been evaluating alternatives for UFC Reaches 3-7 because they are not dependent on 
the Tributary T hydrology being updated from the GVRE model.  Moser presented the two full 
conveyance alternatives (Engineered Channel and Natural Waterways) as well as the Detention, 
IGA Scenario. 

o Ken stated that all alternatives should meet or exceed the target flows listed in the IGA.  
That eliminates the full conveyance alternatives from consideration so they will not be 
developed any further. 

• Bill DeGroot suggested that there is a distinction between “Flood Preservation” and “Floodplain 
Regulation”.  Preservation maintains the floodplain limits at their existing limits while Regulation 
allows for improvements between the floodplain and floodway limits.  It was decided that Moser 
would develop alternatives for Floodplain Preservation (i.e. Natural Waterways), Regulation (like 
Natural Waterways with improvements on the floodplain fringe when water depths on the fringe are 
small), and Engineered Channel in addition to the detention alternative scenarios. 

• Moser presented the investigation into the overflow issue with the 38th Avenue Detention Pond 
#1287 (DP 8141).   

o The IGA has the storage/discharge as 125 ac-ft/3303 cfs.   

o The UFC hydrology model is showing that the discharge is about 5600 cfs with 67 ac-ft of 
overflow. 

o Hydrographs show that the detention as modeled in the IGA is not very effective at 
reducing the peak. 

o Model shows that the peak flow can be reduced to 3300 cfs with 196 ac-ft of storage at the 
current master planned location (DP 1410). 

o Models show that moving the detention upstream to DP 1450 (west of E470 and south of 
26th Ave) drastically reduces the peak flow at DP 1410 without a second pond at DP 1410. 

o Bill McCormick said that a pond at DP 1450 may not be feasible because development in 
that area has been pushing for approval. 

o Ken requested that Moser rework the characteristics of the master planned detention at DP 
1450 to make it more effective. 

o Teresa noted that pond 8141 is located on unicorporated Adams County land and it was 
decided that Adams County should be invited to participate in the study.  Adams County 
representative would probably be Russell Nelson. 

• Bill McCormick stated that there is a pond in Eastern Hills development that originally was going to 
be a temporary pond, but the Ciy of Aurora has decided to recognize it a regional detention pond.  
Moser will investigate incorporating it into the detention alternatives. 
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IV. Floodplains 
• Bill DeGroot discussed the DFIRM update for Denver that is currently underway.  There is currently 

a Zone A in the area of the Green Valley Ranch development.  He inquired about the progress of 
the FHAD and whether it could be used for the DFIRM update.   

• There was a discussion about the lack of mapping that Moser has west of Picadilly Road that 
exhibits the current ground surface conditions.   

o Brian Schat reported that he checked with his GIS group and they didn’t know if they had 
contours with LIDAR survey.  2008 Photo Acquisition completed by USGS.  Has a call into 
Tom Heaton with USGS to see what other data is available with it. 

o Monica thought that SEMSWA may have contours for the entire Metro area.  She is going 
to check on it and get back with Teresa. 

V. Schedule 
• Hydrology Report: Update completed and redistributed this month. 

• Draft Alternatives Evaluation Report: Completed in June. 

VI. Next Meeting 
• Next progress meeting will be scheduled before the draft alternatives evaluation report is printed 

for review.  Meeting will cover the alternatives developed for evaluation. 

VII. Action Items 
Moser

o Update hydrology and redistribute (hard copy Hydrology Reports, CD with PDF, CD with 
hydrology models). 

o Continue developing alternatives for evaluation 

o Investigate Eastern Hills detention pond 

o Collect LOMR for Green Valley Ranch from SEH (Holly) 

o Contact Russell Nelson with Adams County to participate in study 

SEMSWA - Monica Bortolini 

o Investigate LIDAR mapping 

Denver – Brian Schat 

o Investigate 2008 Photo Acquisition information 

 

 

These minutes are true and accurate to the best of my knowledge based on notes and recollection.  Should any attending party have 
additions or corrections to these minutes, please forward them to Teresa Patterson of Moser & Associates within one week of the date of 
receipt.  The absence of a response will be considered concurrence to the previous information and these minutes will be considered matter 
of fact. 
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720 S. Colorado Boulevard, Suite 410 S 
Denver, Colorado 80246 

phone (303) 757-3655 
fax (303) 300-1635 

 
PROGRESS MEETING FOR 

UPPER FIRST CREEK PLANNING & FHAD STUDY 
MEETING MINUTES 

Date:    June 1, 2009 

Location:   Urban Drainage and Flood Control District, Conference Room A 

Distributions: Detention Basin Storage, Flow, and Overflow Table 
   Figures 1-3: Alternatives 1-3 
   Hydrographs 
   Screening Matrix:  Conveyance Channel Alternatives 
   Channel Reach Map 
    
Attendees: 

Name Organization Email  
Ken MacKenzie UDFCD  kam@udfcd.org 
Monica Bortolini SEMSWA  mbortolini@semswa.org 
Lisa Lauver Stantec  lisa.lauver@stantec.com 
Brian Schat City of Denver Public Works  brian.schat@ci.denver.co.us 
Russell Nelson Adams County  rnelson@co.adams.co.us 
Clinton Weisz Aurora Water  cweisz@auroragov.org 
Tom Blackman City of Denver Public Works  thomas.blackman@denvergov.org 
David Lang Oakwood Homes  DLANG@homespeoplelove.com 
Bill McCormick City of Aurora Public Works  bmccormick@auroragov.org 
David Mallory UDFCD  dmallory@udfcd.org 
Stacey Thompson Arapahoe County  SThompson@co.arapahoe.co.us 
Teresa Patterson Moser & Associates  patterson@moser-eng.com 
Rich Ommert Moser & Associates  ommert@moser-eng.com 
David Delagarza Moser & Associates  delagarza@moser-eng.com 
Amy Cornelius Moser & Associates cornelius@moser-eng.com 

I. Purpose 
The purpose of this meeting was to bring the study sponsors and stakeholders up to date on the 
completion of the Baseline Hydrology Report, to discuss the three detention alternatives completed thus 
far, and to discuss the criteria that will be used for the channel alternatives evaluation. 

II. Hydrology 
• It was agreed that the Final Baseline Hydrology Report is complete.  Moser stated that the report is 

currently available on the UDFCD website, and that a hardcopy will be contained within the next published 
Alternatives Evaluation Report. 

III. Detention Alternatives Evaluation 
• Moser presented Detention Alternatives Figures (1-3) as well as the Analysis of Detention Storage, Flow, 

and Overflow Table.   

o It was clarified that the term “Master Plan is being used because the designs are based on mainly 
the Inter Governmental Agreement (IGA) model but also incorporates the Green Valley Ranch East 
(GVRE) model for the GVRE section of Tributary T.  

• Alternative 1, or the ‘Master Plan Volumes’ Alternative, modeled the IGA and GVRE detention ponds as 
designed in the original hydrology models.  Moser found that, using the pond volumes within these 
models, three of the ponds on the major drainageway were exceeding capacity and overtopping.  The 
quantities of overflow are shown in Table 1.  The overflow of the ponds causes a sudden surge in 
discharge, and thus exceeds the flows intended in the IGA and GVRE model. 

• Road structures were also evaluated to see if the capacity of the structure was being exceeded in each 
of the alternatives. 

o Moser clarified that the road structures that are detention pond outlet structures were not 
evaluated in the road structure analysis.  These outlet structures will not be evaluated separately 
from the ponds. 

• At the 3/6/09 meeting, Ken stated that all alternatives should meet or be lower than the target flows 
specified in the IGA.  Therefore Alternative 2, ‘Master Plan Discharge’, aims to increase the capacity of 
the overtopping ponds in order to meet the Master Plan target flows. 

o It was clarified that, within this evaluation, Moser is only altering the ponds on the major 
drainageways, First Creek and Tributary T.  There are three ponds along the Blue Grama Draw 
that are overtopping, however everyone agreed that working with these ponds is outside of the 
scope of the study. 

• Moser discussed that although Pond 8521 is not on Tributary T, it is very closely linked to Pond 8503, 
which is on Tributary T.  For the sake of efficiency, Moser increased the volume of 8521 which achieved 
the target discharges in both ponds.  The hydrographs of these ponds were cited in the discussion. 

• In addition, the volumes of Pond 8515 and of Pond 8141 were increased to meet target discharge. 

• The group discussed the importance of evaluating the allowable overtopping of roadways.  This will be 
done by determining the road class and referring to the criteria for the appropriate jurisdiction.  

• Alternative 3, ‘Master Plan Plus’, aims to further improve Alternative 2 by determining road structures 
that exceed the design criteria and then reducing flow where possible.  The area at the intersection of I-
70 and E-470 was determined to be the most problematic area as well as the easiest to resolve. 

o Moser initially attempted to increase the volume of Pond 8152 (Pond “C”), however after 
modeling several scenarios, it was determined that the problem was occurring at the front end of 
the flood, and was attributed to the discharge from the 6000 series tributary (the ProLogis area).  
(In previous studies, the 6000 series tributary was modeled as flowing to Tributary T, however, 
recent development has changed the topography so that it flows into Upper First Creek instead.)  
Therefore, Pond 8600 was added at the downstream end of the tributary to reduce the peak flow 
of the two E-470 structures which eliminates the need to improve them.  The hydrographs for this 
scenario were also presented during this discussion. 

� It was suggested that the changes in elevation may make it hard to fit the pond here. 

� It was also stated that ProLogis has already proposed (non-regional) ponds in this 
location, which may also be an issue.  This will be investigated further.   

• Drainage from approximately 400 acres of land upstream of the site is routed 
around the site and never reaches the existing ProLogis ponds. 

• Pond 8141 was also specifically addressed, as it was catastrophically overtopping and poses a 
greater issue than the other ponds.  Hydrographs for different possible solutions were presented 
including increasing volume, making the pond offline, and relocating the pond (west of E-470, south 
of Smith Road).   

o The relocation option would be difficult as the new proposed site is owned by ProLogis and 
already has an approved Framework Development Plan (FDP).    

o Bill suggested that relocating the pond just north of 26th Avenue, however, may be possible since 
there are no existing plans for this area. 
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o David Mallory posed the option of treating 8141 as a large culvert that doesn’t start working until the 
50 year event.  

o It was also recognized that the IGA location of 8141 is at Picadilly Road, but a bridge already exists 
in this location. 

IV. Channel Alternatives and Evaluation 
• Moser presented the three options for channel improvement alternatives: Floodplain Preservation, 

Floodway Preservation, and Engineered Channels.  It was clarified that and initial evaluation and screening 
matrix was used to determine which alternatives were viable for each reach in order to increase efficiency 
of the evaluation.  The reach designations used for this evaluation were presented (Figure 4) and 
discussed by the group. 

o Bill inquired about why the channels on the Blue Grama Tributary were not included. 

� Teresa clarified that the Blue Grama Tributary is not within the scope of this study, as First 
Creek and Tributary T are the only major drainageways within the watershed.  Ken agreed 
with this, and reminded the group that we need to focus on the primary goal of the study 
which is to complete the Phase A & B Reports. 

• The criteria for the channel evaluation was explained in further detail, as defined on the Screening Matrix 
Table. 

o It was determined that in developed areas where engineered channels already exist, the alternative 
should be designated ‘No Improvements’ instead of ‘Floodplain Preservation’. 

o It was suggested that engineered channels should only be built in locations where buildings 
currently exist within the floodplain.  However, after further discussion it was decided that 
engineered channels are also appropriate in locations that do not have a clearly defined low flow 
channel. 

� Ken suggested that a fourth category be added to the criteria which could be called ‘Limited 
Structural Improvements’.  This would bridge the gap between Floodway Preservation and 
Engineered Channel.  He cited the fact that there are many types and levels of engineered 
channels. 

� In addition, it was stated that depth and velocity criteria must be met and appropriate 
structures installed within engineered channels, but not for floodplain or floodway 
preservation.  This should/will be considered when evaluating cost. 

• The District encourages floodplain preservation where possible. 

• Teresa clarified the definitions of each category: 

o Floodplain Preservation involves no grading but does incorporate check 
structures. 

o Floodway Preservation involves some grading as well as check structures. 

o Engineered Channels involve grading to achieve a channel with maximum 
depth of 5’ and also incorporates drop structures. 

• The group discussed the channel designations on a reach by reach basis. 

o Reach 1 is a split channel. 

� David Mallory does not think an Engineered Channel is viable in this location due to 
expected difficulty obtaining a 404 Permit. 

� In addition, David Lang called attention to a ponding issue that is currently occurring at 
Tower Road which may need to be addressed. 

o Reach 3 channel improvements are complete with the exception of 38th Avenue and Picadilly Road. 

� There is an existing structure at 42nd Avenue that does not appear on the structure 
figures. 

o Reach 5 already has approved plans for channel improvements associated with the Aurora 
Commerce Center from Smith Road to 26th Avenue.  There are also plans for channel 
improvements from Smith Road to I-70 that are about to be approved and are associated with the 
Eastgate Development. 

o Reach T1 channel improvements have also been completed. 

• The group would like a summary of each reach with photos before the draft report is complete.  They 
would also like a summary and photos of the proposed location of Pond 8600 as well as the structures 
downstream. 

o David Mallory states that ease of implementation of the channel plans is very important. 

o Ken reminds us to include maintenance costs of existing ponds and channel improvements for 
the “No Improvements” area as they are still applicable.   

o Ken also suggests that we consider inlet improvements to road structures that are of insufficient 
capacity. 

• Just after the end of the meeting, Monica let the Moser team know that Pond 8152 is located on a site 
that has been developed.  This was a concern for Moser as this pond is important to the design.  Monica 
is not certain that 8152 is actually part of the IGA, and this will be investigated.  A suggestion was made 
that the pond be relocated. 

V. Schedule 
• Draft Alternatives Report will be complete on July 6.  It was decided that communication regarding the 

alternatives before that date will occur via email as there is little time to meet in person again. 

VI. Next Meeting 
• Next progress meeting will be scheduled for the 2nd week of August (30 days after the Draft Alternatives 

Evaluation Report is submitted on 7/6/09). 

VII. Action Items 
Moser 

o Request structure surveys for the existing 42nd Avenue structure and the Tower Road structure 
from Ken via email. 

o Add to tables Future Structure at 38th Avenue. 

o Email a list of roads where structures exist and email to Bill, Brian, and Russ so they can approve 
road class. 

o Obtain ProLogis Drainage Report. 

o Send copies of IGA to Monica, Russ, and Ken. 

o Email summary and photos of channel reaches to the group. 

o Relocate Ponds 8600 and 8152. 

o Deliver Draft Alternatives Report on July 6. 

These minutes are true and accurate to the best of my knowledge based on notes and recollection.  Should any attending party have additions or 
corrections to these minutes, please forward them to Teresa Patterson of Moser & Associates within one week of the date of receipt.  The absence of 
a response will be considered concurrence to the previous information and these minutes will be considered matter of fact. 
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720 S. Colorado Boulevard, Suite 410 S 
Denver, Colorado 80246 

phone (303) 757-3655 
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PROGRESS MEETING FOR 

UPPER FIRST CREEK PLANNING & FHAD STUDY 
MEETING MINUTES 

Date:    August 24, 2009 

Location:   Urban Drainage and Flood Control District, Conference Room A 
Distributions:  Review Comments from SEMSWA, Aurora, and Green Valley Ranch East. 

Attendees: 

Name Organization Email  
Ken MacKenzie UDFCD kam@udfcd.org 
Shea Thomas UDFCD sthomas@udfcd.org 
David Mallory UDFCD dmallory@udfcd.org 
Monica Bortolini SEMSWA mbortolini@semswa.org 
Lisa Lauver Stantec lisa.lauver@stantec.com 
Brian Schat City of Denver Public Works brian.schat@ci.denver.co.us 
Clinton Weisz Aurora Water cweisz@auroragov.org 
David Lang Oakwood Homes DLANG@homespeoplelove.com 
Bruce Rau Oakwood Homes Brau@morehouselessmoney.com 
Bill McCormick City of Aurora Public Works bmccormick@auroragov.org 
Stacey Thompson Arapahoe County SThompson@co.arapahoe.co.us 
Teresa Patterson Moser & Associates patterson@moser-eng.com 
Rich Ommert Moser & Associates ommert@moser-eng.com 
David Delagarza Moser & Associates delagarza@moser-eng.com 
Amy Cornelius Moser & Associates cornelius@moser-eng.com 

I. Purpose 
The purpose of this meeting was to bring the study sponsors and stakeholders together to 
discuss the Alternatives Report and the Review Comments received. 

II. SEMSWA Comments 
• It was discussed whether we need one or two culverts at the Colfax/Harvest Road crossing of 

Upper First Creek.  Monica verified that only one is necessary at this location because First Creek 
crosses near the future Colfax/ Harvest Road intersection.  She added that an explanation of this 
on the figures would be helpful.  

• Basin 8152 and the split into 8154 and 8700 in Alternatives 2 & 3 were addressed. 

o It was clarified that the SWMM models will be further refined for the final plan (i.e. 8152 
will be eliminated instead of treated as a run through). 

o David Mallory stated that the land at the proposed location of 8154 & 8700 may be 
considered to be very valuable commercial land that is too valuable for large detention 
basins.  He requested acknowledgement from Aurora that they recognize this and still 
want to proceed with the suggested locations.   

• Next, the comment regarding the Sky Ranch regional detention basins was addressed. 

o David Mallory clarified that the ponds have not yet been accepted by the District. 
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o Mallory suggested moving forward with just one pond, 8164, in the original location.  He 
said that negotiations with the church that owns the land are in progress.  However Bill 
McCormick clarified that the church has not committed the land yet. 

o Ultimately, it was decided that without approved development plans the Sky Ranch Ponds 
should not be included in the Alternatives evaluation.  Instead Moser will include a 
provision in the appendix that discusses the option of incorporating the proposed ponds in 
the future, which would consequently reduce the size of 8152.  Correspondence regarding 
this issue will be included in the appendix as well. 

III. Green Valley Ranch East Comments 
• Teresa explained that loss of developable land was considered in the channel options analysis.  

• The issue regarding the approved plans for engineered channels in Green Valley Ranch East 
was discussed.  McCormick said that master drainage study should be followed in this case. 

IV. City of Aurora Comments 
• Error in Basin 8515 inflow/ outflow on the report figures will be addressed. 

• Basin 8404 needs to be relocated closer to the northeast corner of the intersection. 

• The issue regarding incorporating pedestrian underpasses into culvert designs was addressed.   

o It was pointed out that many road elevations are not high enough to accommodate 
pedestrian underpasses. 

o Ken determined that consideration of pedestrian underpasses is not within the scope of 
this study.  Shea suggested that for the Phase A Report, Moser will include a general note 
that where possible, pedestrian underpasses can be built with culverts.  She said that for 
the Selected Plan, more definite direction will be given.   

V. UDFCD Comments  
• Moser will add a note on the channel options that Detention Alternative 1 flows were used for the 

analysis. 

• Regarding the floodplain issue, it was decided that the figures in the Phase A Report would not 
show a floodplain delineation, and the official floodplain delineation will be included in the Phase 
B Report. 

VI. City of Denver Public Works Comments 
• It was suggested that a table be added to the Recommended Plan section listing the Master Plan 

detention storage and flows as well as the Recommended Plan storage and flows for comparison. 

• The culverts at Buckley Road do not need to be improved. 

• It was decided that the costs and responsibility of alternative implementation are not something 
that should be considered in this study. 

VII. Other Comments 
• David Mallory questioned the recommended alternative for Reach F2. 

o Teresa explained that within the engineered channel option the low flow channel (which is 
healthy) will be preserved, and that both the floodplain and floodway would be too wide for 
consideration due to the flow split at this location. 

• David Mallory requested that Moser use the CH2M Hill footprint for Basin 8400. 
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• Mallory also disclosed that either 8412a or 8412b is actually a part of the Blue Grama Pond 
(Basin 8400).  The other basin is on the Gateway property.  He will send Moser more information 
regarding these detention basins. 

• Basin 8401 should be located at Tower Road.  

VIII. Schedule 
• The final Phase A Report will be submitted 30 days after the receipt of all review comments.  At 

the time of the meeting, some comments were still outstanding. 

IX. Next Meeting 
• The next meeting will be at least 90 days out and will be held to discuss the Project Sponsors’ 

Selected Plan. 

X. Action Items 
Moser 

o Make revisions to the Phase A Report per comments and discussion. 

o Add information regarding possible future incorporation of Sky Ranch detention basins to 
appendix. 

o Publish the Final Phase A Report. 

David Mallory 

o Send Moser more info regarding Basins 8412a and 8412b. 

Bill McCormick and Clinton Weisz  

o Meet with Denver Parks and Recreation to finalize details of pedestrian trail and 
underpasses prior to Selected Plan issuance. 
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720 S. Colorado Boulevard, Suite 410 S 
Denver, Colorado 80246 

phone (303) 757-3655 
fax (303) 300-1635 

 
PROGRESS MEETING FOR 

UPPER FIRST CREEK PLANNING & FHAD STUDY 
MEETING MINUTES 

Date:    December 16, 2009 

Location:   Urban Drainage and Flood Control District, Board Room A 
Distributions:  Selected Plan 

Attendees: 

Name Organization Email  
Ken MacKenzie UDFCD kam@udfcd.org 
Shea Thomas UDFCD sthomas@udfcd.org 
David Mallory UDFCD dmallory@udfcd.org 
Monica Bortolini SEMSWA mbortolini@semswa.org 
Brian Schat City of Denver Public Works brian.schat@ci.denver.co.us 
Tom Blackman City of Denver Public Works tom.blackman@denvergov.org 
Bill McCormick City of Aurora Public Works bmccormi@auroragov.org 
Hoanh Tran City of Aurora Public Works htran@auroragov.org 
Vern Adam Aurora Water vadam@auroragov.org 
Clinton Weisz Aurora Water cweisz@auroragov.org 
Lori Tagawa Aurora Parks LTagawa@auroragov.org 
Stacey Thompson Arapahoe County SThompson@co.arapahoe.co.us 
Nicole Harwell RTD- FasTracks Nicole.Harwell@RTD-FasTracks.com 
Lisa Lauver Stantec lisa.lauver@stantec.com 
David Lang Oakwood Homes DLANG@homespeoplelove.com 
Teresa Patterson Moser & Associates patterson@moser-eng.com 
Rich Ommert Moser & Associates ommert@moser-eng.com 
David Delagarza Moser & Associates delagarza@moser-eng.com 
Amy Cornelius Moser & Associates cornelius@moser-eng.com 

I. Purpose 
The purpose of this meeting was to bring the study sponsors and stakeholders together to 
discuss the Selected Plan. 

II. Selected Plan Discussion 
Note:  Please refer to the attached copy of the Selected Plan for the details of each item 
discussed below. 

• First, item 1 (pg. 2 of the selected plan) was addressed.  Teresa P. explained that 
floodplain preservation on reaches F1 and F2 will maintain the existing floodplain which is 
extremely wide.  This will minimize the amount of usable land along these two reaches.  
There is a flow split at the upstream end of F2 which contributes greatly to the severity of 
the wide floodplain.  In addition, 52nd Avenue overtops in the existing condition.   

o Teresa presented two options: 
 First, if the project sponsors acknowledge and are comfortable with the 

preceding implications (the wide floodplain and overtopping of 52nd 
Avenue), Moser can design floodplain preservation for this area. 

 Second, Moser can improve the area east of Reach F2 on First Creek 
(Upper)   
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o The group decided to move forward with a trapezoidal channel.  This will minimize 
the flow split at the upstream end of Reach 2 and 52nd Avenue overtopping, yet at 
the same time will maintain the natural low flow channel as much as possible.  

o Ken M. asked Moser to make it very clear in the Phase B Report that the low flow 
channel will be preserved in its’ natural state and that alterations to the floodplain 
will be kept to a minimum. 

• Item 4, the issue of pedestrian trails through the project area, was addressed. 
o Aurora Parks and Recreation has a pedestrian trail through the area and asked 

that it be considered in the Phase B Report, especially by including pedestrian 
underpasses in culvert crossings. 

o Teresa P. explained that the criteria that Moser used to design the culvert 
crossings and how that limits the practicality of pedestrian underpasses in most 
culverts.  A major consideration in culvert crossing design was the existing height 
of the road: the height of replacement culverts was designed to avoid raising the 
grade of the existing road and to maintain the existing streambed elevation. 

o Most of the roadway crossing locations will not accommodate a culvert that meets 
pedestrian underpass criteria (minimum of 10-feet tall with a base elevation above 
the 5-year event water surface elevation in Aurora; David L. believes the minimum 
in Denver is 12-feet). 

o Teresa asked Aurora if and how much they are willing to raise the grade of the 
road to accommodate pedestrian underpasses.  Bill M. responded that Aurora is 
not willing to raise the grade of the road at all.  He clarified that doing so would 
prevent necessary overtopping and would create problems with sight, distance, 
and speed for individuals driving on the road. 

o Teresa also reminded the group about the maintenance issues associated with 
pedestrian underpasses, especially the sediment and debris removal that will be 
necessary. 

o Aurora asked that equestrian underpasses be considered (with a minimum culvert 
height of 14-feet). 

o Teresa summarized the discussion about pedestrian trails, and clarified that the 
group decided that Moser will not be raising the grade of the road at crossing 
locations to accommodate pedestrian underpasses.  Instead of designing 
pedestrian underpasses in the plans, Moser will add a note at each crossing that 
will give the option to implement a pedestrian underpass in the future along with 
the criteria to be followed.   

• Vern A. addressed concerns about allocation of costs.  He assumed that the costs of 
some ponds within the boundaries of more than one jurisdiction will be pro rated.  Vern 
asked how future obligations will be determined (he specifically mentioned the Mississippi 
Avenue crossing as well as Basin 8164 (Pond A). 

o Aurora requested a breakdown of costs by jurisdiction based on area and percent 
impervious.  

o Vern said that Basin 8164 is located in Aurora, however they may not want to be 
responsible for 100% of the funding for it. 

o The group concluded that the allocation of costs needs to be in writing.  Ken said 
that he will provide Moser with a policy for how financial obligations will be 
allocated between jurisdictions.  This policy will guide how the cost is divided up 
and will be addressed in the Phase B Report.  Ken suggested that breaking the 
costs down by watershed is one way to assign responsibility, not necessarily the 
best way, but it does have its merits. 

• Teresa addressed the change in unit cost of the detention outlet structures, item 5 of the 
Selected Plan.  She explained that the increased cost of the outlet structure changed 
because in the Draft Phase A Report, only the cost of the flow release box of the detention 
basin outlet was accounted for.  However, in the Final Phase A Report, the cost of the flow 
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release box and the cost of the outlet pipe structure were both accounted for, resulting in 
the increased cost. 

• Teresa addressed item 6 of the Selected Plan regarding the cost allocation of Basin 8600, 
which is located in Adams County.  She explained that Pond 8600 reduces flows so that 
the E 470 culverts meet criteria, unlike the scenario without Pond 8600. 

• Teresa addressed item 8 of the Selected Plan regarding the allocation of the cost of 
improvements along Reach F6.  She agreed that the cost of improvements on Reach F6 
should be split between the city of Aurora and Adams County. 

• Teresa addressed item 9 of the Selected Plan.  Moser will add these “General 
Recommendations”. 

• Basin 8408 was discussed at length. 
o Teresa explained that the peak outflow increase from the Draft Phase A Report to 

the Final Phase A report occurred because we received an updated impervious 
value for this sub-basin that was much higher than the value in the Moser future 
land use model.  Once the impervious value was updated, the inflow to Basin 8408 
nearly doubled.  This increase resulted in overtopping and thus the increased 
outflow. 

o Bill stated that he would like for the pond to be fixed so that no overtopping occurs.  
We discussed the implications of making this change, the effect it would have on 
the actual report (e.g. updates to figures, reports, and the text), and the time it 
would take).  It was decided that Moser should submit an addendum for this work.  
Ken will find out if there is budget for it. 

• Shea stated that she would like for the Phase B Report to be comprised of the Phase A 
Report with additional sections added detailing the conceptual plan. 

III. FHAD Discussion 
• Although a FHAD is typically based on future land-use and existing infrastructure 

hydrology, this particular study area is unique in it that it will not fully develop without 
additional detention being implemented first. 

o Thus, for the FHAD Moser will delineate both floodplains and floodways for: 
 existing land-use, existing infrastructure condition  
 future land-use, future infrastructure condition. 

o It was clarified by Dave M. that though a LOMR will most likely be submitted for the 
project area, this is not within the scope for Moser to submit it. 

IV. Schedule 
The Draft Phase B Report will be submitted 90 days from the date of the meeting.   

V. Next Meeting 
The next meeting will be in 6 to 8 weeks to discuss the progress of the Phase B Report before the 
draft submittal and to discuss the progress of the FHAD. 

VI. Action Items 
Moser 

o Submit an addendum for modifying Basin 8408. 

UDFCD 

o Ken to clarify policy for breakdown of cost per jurisdiction. 
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APPENDIX C – Hydraulic Analysis Supporting Documents 
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APPENDIX D – Floodplain and Floodway Data Tables 
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APPENDIX E – Flood Maps 
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APPENDIX F– Flood Profiles 
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