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arkway road.   s of a 42-foot wlting in increaseboulder (GSB) d

pan precast bridgffective base flood tures are propose
de control.   The current incised natural channel upstream raded to provide stable 4:1 side embankment slopes and The proposed channel revision, including the 228-foot long approximately 625 feet along Sand Creek.  The proposed thin El Paso County.   The location of the site is shown on 
ing and acceptance by El Paso County and Sterling Ranch tracts will be dedicated for the purposes of maintenance occur adjacent to Tracts A, B, and D of Sterling Ranch Filing e bridge and channel responsibility of the Sterling Ranch ain certification study will be conducted in lieu of a CLOMR ubmittal will be required after construction to account for s within future Sterling Ranch Filings that will lie within the 

will be by EPC,

Sand Creek at Brpan precast struc-of-way is 130 feeown on the road
No. 1.  Operation and maintenance of the bridMetropolitan District. A “No-Rise” floodplain cesubmittal to FEMA.   However, a LOMR submitthe floodplain revision.  No residential lots with100-year floodplain.   The bridge over Sand Creek at Briargabridge consists of a Conspan precast structure tThe proposed road right-of-way is 130 feet for Briargate Parkway as shown on the roadway draised median, Type A curb and gutter, and 6shown on the drawings have been designeTransportation M-standards.  The roadway des

typical

plain certification study will be conducted in lieu submittal will be required after construction to ts within future Sterling Ranch Filings that will li
Briargate Parkway is included within the designucture that have the capacity to pass the 100-yeaeet for Briargate Parkway.  The ultimate roadwaydway design plans includes four 12-foot lanes an, and 6-foot detached sidewalks.  Protective gudesigned in conformance with Colorado Depway design plans have been included in the Appe
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 ade to maintain the current channel are included in the sign reach is 1.8 percent.  As pstream of the bridge were ercent.  Riprap channel and 

  he Army Corps of Engineering, the decision was made to maintain the current on of the channel.   Design plans for the bridge and channel are included in the sent average slope of the drainageway within the design reach is 1.8 percent.  As rgate Bridge Plan and Profile, two drop structures upstream of the bridge were  the channel slope through the bridge reach to 0.2 percent.  Riprap channel and g through the bridge reach will provide erosion protection during major storm 
REPORTS AND JURISDICTIONAL REQUIREMENTS development of the design has been developed from referencing the following 

Provide a design mimicking

gs Drainage Criteria Manual, May 201
prings and El Paso County Flood Insu

ency Management Agency, effective 20
nnel Improvements and Mitigation
2015.  

lain within the Briargate Bridge reachd condition that exists on the floodplare is little evidence of active invert de
updated?

d crosto

ng boulder drop structurprovide grade control throert upstream, through the pge, a Conspan C42T, will c of 14 feet.  The excess heite Parkway and provide n

 3 Kiowa Eng ine

within Sterling Ranch will be publicly operated and maintained facilities by Metropolitan District.   
VI. HYDRAULICS The goal of the bridge crossing design was to provide adequate conveyaeffective 100-yr frequency flows per FEMA and avoid any increase in the effectivCreek Floodplain.  In addition, the proposed crossing was designed to produce that meet El Paso County criteria.   Two grouted sloping boulder drop strucupstream of the crossing to lower the channel invert and provide grade control threach.  In addition to the grouted boulders, the entire invert upstream, through thand downstream outlet are to be riprap lined.  The bridge, a Conspan C42T, widepth of 4 to 7 feet with freeboard to the crown in excess of 14 feet.  The excess was required to match the roadway grade for Briargate Parkway and providelevation for the channel.                                              
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results?

C DESIGN CRITERIA plain certification study will be conductedsubmittal will be required after constructio within future Sterling Ranch Filings that wen bridge low chord and 100-year designs of 15 feet and well below the 2-foot minriteria Manual bridge.   scour was performed at upstream and structure is entered as culvert, the bridge
Verify
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Discuss if the simplified or detailed drop structure
design procedure was used.
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2021

crossing of Sand Creek done with US Army Corps of n 5.0.7.  The model was used to determine the 100-year profiles.  The 100-year profile for the FIS hydrology has osed 100-year floodplain using FIS hydrology has been ns and on the grading plan.  Appendix A of this report tive regulatory 100-year floodplain.  The location for n the design profile.  The HEC-RAS model cross-sections ummary output for the 10-. 50- 100-yar and 500-year e Appendix A of this report. downstream end of the bridge to prevent channel nd wingwalls.  A sheet pile cutoff wall is included on the ng on foot above the proposed 100-year water surface. 
ll be conducted in lieu of a CLOMR submittal to FEMA.   after construction to account for the floodplain revision.  ch Filings that will lie within the 100-year floodplain.   100-year design flow water surface) for the Briargate 

only the 100-year summary is provided in the Appendix

t 

ion of grouted boulders was ntegral grouted boulder sill. tend across the entire width m 6 to 7 feet.  Wherever soil 

Provide drop structure calculations for
boulder sizes, drop structure dimensions,
cutoff wall depth, etc.

Discuss if the simplified or detailed drop
structure design procedure was used.

  ix B.  Two soil borings were drilled near the locations of the proposed footings for the bridges.  e of the depth to bedrock, deep foundations are proposed using driven H-piles at Briargate ard.  Bedrock is shallow at the Sterling Ranch Road and therefore it is assumed that spread s will be used.  A precast bridge section has been chosen that has a 42-foot clear span and a  rise.  The 100-year discharge can be passed through the bridge at a depth of approximately and headwater to depth of 0.22.   Velocity during a 100-year event at the upstream and ream reach of the bridge is 5.4 feet per second and 12.0 feet per second, respectively.  A type p invert will be provided at each bridge crossing.   The construction of the improvements on the plans will prevent erosion due to changes in the channel hydraulic characteristics of dge and extend downstream to an extent where current conditions are matched.    
HYDRAULIC MODELLING RESULTS S simulation output including tables and sections are included in the Appendix.  The results e that the proposed Briargate crossing has conveyance capacity is well in excess during 100-orm events.  As seen below, the 100-year water surface elevations are below those of existing ons model throughout the revised channel reach.  Freeboard from the crown of the Conspan g is well in excess of 2 feet per El Paso County criteria. d in thty is wons ar
-Rise Floodway Certification, Floodplain Development Permit – Pikes Peak Regional lding Department ading and Erosion Control Permit (ESQCP) – El Paso County nstruction Stormwater Discharge Permit – CDPHE nstruction Dewatering Permit - CDPHE ter of Map Revision (post construction) - FEMA 
AINAGE AND BRIDGE FEES e Sterling Ranch Development and specifically Sterling Ranch East lies wholly within the k drainage basin.  Drainage and bridge fees have been established by the County for the k drainage basin for assessment against platted land within the watershed. The ay structures will be public and will be owned and maintained by the El Paso County upon e.  The costs for the public drainageway improvements are reimbursable or creditable ainage and bridge fees owed when land within Sterling Ranch is platted.  Reimbursement e and bridge improvements require approval through the DCM reimbursement process. on of the bridge at Sterling Ranch Road and at Briargate Parkway will be creditable against  owed pending approval through the DCM reimbursement process.   DBPS identifies the project section as unimproved SC1R11 channel with potential ce of future problems at $700 per length foot.  The total length of the proposed bridge and 

bridge (not drop structures)

of drainage and bridgConstruction of the bribridge fees owed pendThe 2021 DBPS idenmaintenance of futurechannel improvementThe current 20
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XII. PHASING Construction of the draonce and no phasing of the coconcurrent with the subdivisiHomestead Filing No. 2. 
XIII. CONCLUSIONS The development of theRanch subdivisions requires th
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Bridge Fee:     $ 0 per acre  
XII. PHASING Construction of the drainage and bridge facilities shown on the plans is to be once and no phasing of the construction is proposed. The construction will commeconcurrent with the subdivisions east of Sand Creek including Branding Iron FHomestead Filing No. 2. 
XIII. CONCLUSIONS The development of the future Branding Iron at Sterling Ranch and HomesteRanch subdivisions requires the Briargate Bridge crossing of Sand Creek.  Per directiCounty and the Army Corps of Engineers, improvements to Sand Creek through the SDevelopment were limited to stabilize the channel upstream and downstream reach
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 drainage and bridge facilities shown on the plans is to be completed all at e construction is proposed. The construction will commence prior to or ivisions east of Sand Creek including Branding Iron Filing No. 2 and 
f the future Branding Iron at Sterling Ranch and Homestead at Sterling es the Briargate Bridge crossing of Sand Creek.  Per direction of El Paso s of Engineers, improvements to Sand Creek through the Sterling Ranch  to stabilize the channel upstream and downstream reach of the 
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equation above.
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this step was squared per the
equation above.
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(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (
Briargate Only 7411    100yr 2600.00 7096.90 7100.77 7100.77 7102.29 0.006934 9.95 271.39
Briargate Only 7361    100yr 2600.00 7097.00 7099.68 7099.68 7100.91 0.017318 8.92 292.17
Briargate Only 7330    100yr 2600.00 7091.00 7097.96 7098.36 0.002520 5.07 512.43
Briargate Only 7311    100yr 2600.00 7091.00 7097.90 7098.31 0.002238 5.16 512.93
Briargate Only 7310    100yr 2600.00 7093.00 7097.67 7098.29 0.004384 6.32 417.88
Briargate Only 7264    100yr 2600.00 7093.00 7097.43 7098.07 0.005030 6.41 406.42
Briargate Only 7225    100yr 2600.00 7087.00 7097.68 7097.88 0.000672 3.59 736.21
Briargate Only 7205    100yr 2600.00 7087.00 7097.68 7097.86 0.000709 3.45 754.43
Briargate Only 7204    100yr 2600.00 7089.00 7097.60 7097.84 0.001077 3.97 655.17
Briargate Only 7175    100yr 2600.00 7089.00 7097.30 7093.27 7097.75 0.001695 5.36 485.53
Briargate Only 7039    Culvert
Briargate Only 6929    100yr 2600.00 7088.70 7093.35 7093.35 7095.58 0.006400 11.99 216.92
Briargate Only 6889    100yr 2600.00 7088.62 7092.99 7092.99 7094.66 0.007309 10.36 250.93
Briargate Only 6760    100yr 2600.00 7088.36 7091.53 7091.53 7092.88 0.007224 9.33 284.07
Briargate Only 6379    100yr 2600.00 7080.17 7085.10 7085.00 7085.90 0.007296 7.21 365.05

Please run with the DP-69 flows also (1870 cfs) and provide that table also

0 60 80 100 120 140 160 1
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and Creek at Briargate Pkwy       Plan: Proposed Floodway    8/29/2021
  Upstream Bridge Face
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Show the expansion and
contraction calculations that
dictate where the ineffective flow
areas need to be set upstream
and downstream of the culvert.
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Confirm the expansion and contraction
coefficients were changed  at the
upstream and downstream culvert
cross-sections
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Show the expansion and
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and downstream of the culvert.
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Should the newer report dated July 29, 2021 also
be provided? (At least use the appendix sheets
from that report, which are legible)
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