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ENGINEER'S STATEMENT: 
The attached drainage plan and report were prepared under my direction and supervision and are 
correct to the best of my knowledge and belief.  Said drainage report has been prepared according to 
the criteria established by the El Paso County for drainage reports and said report is in conformity with 
the master plan of the drainage basin.  I accept responsibility for any liability caused by any negligent 
acts, errors, or omissions on my part in preparing this report. 
 
 
            
Kyle R Campbell, Colorado P.E. #29794   Date 
 
 
DEVELOPER'S STATEMENT: 
I, the developer, have read and will comply with all of the requirements specified in this drainage report 
and plan. 

 
Business Name: Forest Lakes Residential Development, LLC  
 
By:           
 
Title:                                         
 
Address:  2138 Flying Horse Club Dr.          

 
    Colorado Springs, CO 80921    
 

 
 
 
EL PASO COUNTY ONLY: 
Filed in accordance with the requirements of the Drainage Criteria Manual, Volumes 1 and 2, El Paso 
County Engineering Criteria Manual and Land Development Code as amended. 
 
 
                                                                                      
Jennifer Irvine, P.E.           Date 
County Engineer / ECM Administrator 
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PURPOSE 
This document is the Hydraulic Report for Forest Lakes Filing 6 Mesa Top Bridge.  The purpose of this 

report is to provide drainage design paraments for the proposed bridge and define areas tributary to the 

proposed bridge. 

 

PROJECT DESCRIPTION 

The Forest Lakes Filing 6 is 79.168 acres of a phased master planned community located in northern El 

Paso County, Colorado.  The proposed Filing 6 is located in the far westerly portion of the overall Forest 

Lakes Community, and is east of Filing 5 and includes a bridge crossing as a part of the continuation of 

Mesa Top Drive.  The Filing 6 boundary is just north of the confluence of Beaver Creek, Hell Creek and 

North Beaver Creek.  These watersheds are tributary to Monument Creek.  The site is located within the 

Beaver Creek Drainage Basin.   

   

A previous MDDP Amendment and Preliminary Drainage Report for Filings 5, 6, 7 has been approved by 

the County and defines existing and updated developed peak flow data for the 5-year and 100-year 

recurrence intervals within the Filings 5, 6, & 7 portions of the property.  The previous report established 

the overall drainage design information and to identified the required storm drainage and flood control 

facilities within the Filings 5, 6, & 7 property.  Final development of Filing 6 is consistent with this 

approved report with minor modification to the surrounding lot layout but no changes to the overall 

roadway design.  The vicinity map for the Filings 5, 6, & 7 Amendment area is presented in the Appendix 

of this report. 

 

As the limits of Filing 6 are outside of the existing drainage corridors, other than the bridge crossing, 

there is no land development grading proposed within the existing wetlands, mouse habitat, and/or 100-

year floodplain limits, other than to construct and the mid-span supports for the bridge structure.  The 

drainage maps in the Appendix of this report show the existing wetland limits, Preble’s Jumping Mouse 

habitat limits, and effective FEMA floodplain in the area of the bridge.  An existing historic ranch access 

road is present in the area of the bridge. 
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This road continues to be used for construction access to the west portion of the community.  The 

proposed pier width is designed as 36” diameter mid-bridge column supports. 

 

PREVIOUS REPORTS 

The latest and most applicable previously approved drainage study is the following: 

1. “Master Development Drainage Plan Amendment and Preliminary Drainage Report for Forest 

Lakes (Filing 5, 6, 7),” by Classic Consulting Engineers & Surveyors LLC, approved April 1, 2019. 

2. “Final Drainage Report for Forest Lakes Filing No. 5,” by Classic Consulting Engineers & 

Surveyors, LLC, approved June 9, 2020. 

 

SOILS AND GEOLOGY 

The soils within the Forest Lakes Filing 6 and tributary area are Hydrologic Soil Group B, mostly Jarre-

Tecolote complex and Peyton-Pring complex (See Appendix for Soil Map). 

 

DRAINAGE CRITERIA 

Calculations were performed using the City of Colorado Springs/El Paso County Drainage Criteria Manual, 

as revised in November 1991 and October 1994.  El Paso County requires freeboard of 2’ form the 100-

year water surface to the bottom of the bridge deck structure, which is obtained with this design. 

 

HEC-RAS 5.07 was utilized to perform the existing and proposed conditions modeling.  Sections used to 

model the proposed conditions (in relationship to the bridge) were also used in the existing condition 

modeling to compare identical sections. 

 

FLOODPLAIN STATEMENT 

The Mesa Top Bridge is located within a floodplain as determined by the Flood Insurance Rate Map 

(F.I.R.M.) Map Number 08041 C0267G, effective date, December 7, 2018 (See Appendix for overlay 

exhibit).  A Floodplain Development Permit will be obtained prior to construction of the bridge. 

 

This floodplain was modeled in the June 23, 2004 LOMR (see Appendix), and reflects a 100-year flow 

rate of 1,932 cfs for the 3.5 square mile North Beaver Creek Tributary area.      
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EXISTING DRAINAGE CONDITIONS 

As defined in the MDDP Amendment and Preliminary Drainage Report, the proposed bridge crossing is 

located in the North Beaver Creek Drainage corridor. 

 

(Q5 = 1,047 cfs and Q100 = 3,123 cfs) is the overall runoff within North Beaver Creek channel as defined 

by the “Forest Lakes Master Development Drainage Plan El Paso County Colorado,” by Kiowa Engineering 

Corporation, last revised April 11, 2002 (MDDP).  This flow was used for air modeling and analysis.  The 

3.5 square mile northerly and western tributary North Beaver Creek Basin approximately bi-sects the 

Filing 6 boundary and drains from the north to the south-east into the larger Beaver Creek.  Within North 

Beaver Creek are FEMA Effective 100-yr floodplain limits (Zone AE with no regulatory floodway) and US 

Corps of Engineers Jurisdictional Wetlands.  These limits are shown and notated on the Drainage Maps.  

While the 2004 FEMA   flows of Q100 = 1,932 cfs are less than the 2002 MDDP flows of Q100 = 3,123 cfs, 

the MDDP flows were used for the modeling effort in order to be conservative and match existing County 

Drainage Records. 

 

The proposed bridge has been positioned in a location to ensure that the abutments are sitting outside 

of the limits of the existing 100-year floodplain.  This was done to eliminate any FEMA processing and to 

maintain the drainage corridor topography and vegetation.  Provided in the appendix, in the Hydraulic 

Calculations Section are the analysis that depicts both the Existing Conditions Profile and Proposed 

Conditions Profiles.  A 0.3 contraction coefficient was used in modeling for the left overbank as reflected 

in the calculations in the appendix.  

 

While using the larger county MDDP flows, some water surface elevation changes were noted, using the 

smaller FEMA flows do not warrant any FEMA precessing. 

 

As a part of the bridge construction, impacts to existing non-wetland vegetation will take place, but no 

404 Permitting is required as coordinated with USACOE letter in Appendix. 

 

Grain sizes of D50 and D90 were used based upon results of site-specific geotechnical works in the area 

and coordination with the geotechnical consultant. 
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A freeboard of 2’ minimum from 100-year water surface elevation to bottom of the bridge deck was 

maintained.  As reflected in the Appendix, the provided freeboard is in excess of 6’.  Limits of rip rap are 

reflected as 1’ above the 100 W.S.E. for the top, and either the toe of existing slope (where waters of 

the U.S. are present) or buried where noted on the exhibits in the Appendix.  All Rip-Rap installation to 

be conducted in accordance with El Paso County Engineering Criteria Manual Specifications.  Rip Rap 

sizing of D50 = 24” (VH) is proposed for this corridor and will be placed on 10” inches of granular bedding 

over mirifi fabric.  The rip-rap is to be extended 5’ beyond the toe of slope of the existing drainage 

corridor. 

 

SUMMARY 

Based upon the finding of this analysis, we do not see any adverse impacts that the bridge introduces 

into the drainage corridor.  While an increase in water surface elevation is identified per the modeling 

at section 700, this is based on upon the aforementioned MDDP flows and not the FEMA recognized 

base flood flows which are much less.  

 

 

PREPARED BY: 

 
 
Kyle R. Campbell  
Division Manager 
 
db/117560/Hydraulic Report Fil 6 Mesa Top Bridge.doc 
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HEC-RAS  Plan: Plan 02   River: N. BEAVER   Reach: REACH 1    Profile: PF 2

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

REACH 1 1000    PF 2 3123.00 7072.94 7078.15 7078.15 7079.09 0.018181 9.42 606.02 330.42 1.03

REACH 1 900     PF 2 3123.00 7063.38 7068.11 7068.11 7069.32 0.019043 10.03 478.75 211.67 1.06

REACH 1 800     PF 2 3123.00 7057.88 7061.70 7061.70 7062.70 0.018729 8.01 389.71 195.87 1.00

REACH 1 700     PF 2 3123.00 7052.36 7056.80 7056.80 7058.01 0.017609 8.83 353.79 146.36 1.00

REACH 1 500     PF 2 3123.00 7050.00 7053.70 7053.70 7054.89 0.017888 8.74 357.20 151.72 1.00

REACH 1 400     PF 2 3123.00 7039.05 7046.30 7046.30 7047.64 0.014699 9.37 367.74 162.77 0.95

REACH 1 300     PF 2 3123.00 7033.90 7040.16 7040.16 7041.70 0.016623 9.97 313.40 107.97 1.01
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HEC-RAS  Plan: Plan 03   River: N. BEAVER   Reach: REACH 1    Profile: PF 2

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

REACH 1 1000    PF 2 3123.00 7072.94 7078.16 7078.16 7079.08 0.017967 9.38 608.92 331.58 1.02

REACH 1 900     PF 2 3123.00 7063.38 7068.11 7068.11 7069.32 0.019043 10.03 478.75 211.67 1.06

REACH 1 800     PF 2 3123.00 7057.88 7061.70 7061.70 7062.70 0.018755 8.02 389.51 195.83 1.00

REACH 1 700     PF 2 3123.00 7052.36 7058.46 7056.92 7058.96 0.004331 5.67 550.60 153.33 0.53

REACH 1 600     Bridge

REACH 1 500     PF 2 3123.00 7050.00 7053.70 7053.70 7054.89 0.017888 8.74 357.20 151.72 1.00

REACH 1 400     PF 2 3123.00 7039.05 7046.31 7046.31 7047.64 0.014672 9.36 368.06 162.82 0.95

REACH 1 300     PF 2 3123.00 7033.90 7040.16 7040.16 7041.70 0.016528 9.95 314.03 108.32 1.01
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SCOUR ANALYSIS 

  



  

Pier Scour

All piers have the same scour depth

    Input Data

Pier Shape: Round nose

Pier Width (ft): 3.00

Grain Size D50 (mm): 0.60000

Depth Upstream (ft): 5.70

Velocity Upstream (ft/s): 7.01

K1 Nose Shape: 1.00

Pier Angle: 0.00

Pier Length (ft): 3.00

K2 Angle Coef: 1.00

K3 Bed Cond Coef: 1.10

Grain Size D90 (mm): 5.00000

K4 Armouring Coef: 1.00

    Results

Scour Depth Ys (ft): 6.22

Froude #: 0.52

Equation: CSU equation
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SUMMARY OF QUANTITIES (TWO BRIDGES, EASTBOUND AND WESTBOUND BRIDGES)

ITEM NO. DESCRIPTION UNIT SUPERSTRUCTURE ABUTMENT 1 PIER 2 ABUTMENT 3 TOTAL
206 STRUCTURE EXCAVATION CY - 545 45 65 655
206 STRUCTURE BACKFILL (CLASS 1) CY - 1,595 25 1,275 2,895
206 MECHANICAL REINFORCEMENT OF SOIL CY - 1,595 - 1,275 2,870
502 STEEL PILING (HP 12x53) LF - 827 - 958 1,785
503 DRILLED CAISSON (42 INCH) LF - - 182 - 182
506 RIPRAP CY - 146 - 219 365
514 PIPE RAILING LF 108 - - - 108
518 BRIDGE COMPRESSION SEAL LF 85 - - - 85
518 BRIDGE EXPANSION DEVICE (0-4 INCH) LF 170 - - - 170
601 CONCRETE CLASS D (BRIDGE) CY 503 210 68 182 963
602 REINFORCING STEEL (EPOXY) LB 70,195 23,035 16,885 20,260 130,375
628 BRIDGE GIRDER AND DECK UNIT (BY OTHERS) EACH 1 - - - 1
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