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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 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.

Kiowa Engineering Corporation, 1604 South 21* Street, Colorado Springs, Colorado 80904

Todd Cartwright PE Date
Registered Engineer #33365

For and on Behalf of Kiowa Engineering Corporation

Developer’s Statement:

I, the Developer, have read and will comply with all of the requirements specified in this drainage report and
plan.

BY:

Date
James Morley
Printed

ADDRESS: Sterling Ranch Metropolitan District
20 Boulder Crescent Suite 2™ floor
Colorado Springs, Colorado 80903

El Paso County:

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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L. General Location and/Description

This report serves tq summarize the design of the Sand Creek-dxainageway and for two
bridges in the Sterling Ranch Development. It is proposed to constru
boulder drops, 100-year capacity with benched overbank channel and clea 2 _precast bridjgs at

Sterling Ranch Road and at Briargate Boulevard. Total length of Sand Creek subject to the design is
approximately 8,900 lineal M he work along the drainageway will begin approximately 200 feet North
of the south property line of the Sterling Ranch development and ends at the north property line. The
proposed drainageway and bridge improvements lie within El Paso County. The location of the site
is shown on Figure 1.

Upon the completion of the drainageway facilities and acceptance by El Paso County and
Sterling Ranch Metropolitan District, easements and or tracts will be dedicated for the purposes of
maintenance access. Most of the channel and bridge work will occur within Tract D of Sterling Ranch
Filing No. 1. The portions of the drainageway south of Sterling Ranch Road and North of Briargate
Parkway will be constructed within un-platted land owned by the developer of Sterling Ranch.
Operation and maintenance of the drainageway will be the responsibility of the Sterling Ranch
Metropolitan District. Upon completion of a CLOMR that accounts for the channel and bridge
structures subject to this design, there will be no residential lots within future Sterling Ranch Filings
that will lie within the 100-year floodplain. The existing lots for Branding Iron at Sterling Ranch
Filing 2 and Homestead at Sterling Ranch Filing 2 all lie outside od the effective 100-yar floodplain.

The bridges over Sand Creek at Sterling Ranch Road and at Briargate Parkway are included
within the design plans. The bridges will be clear-span precast structures that have the capacity to
pass the 100-year discharge. The proposed road right-of-ways are 80-feet for Sterling Ranch Road
and 130 feet for Briargate Parkway. The structure at Sterling Ranch Road will be 84-feet feet out-to-
out. The roadway section for Sterling Ranch Road shown on the roadway design plans includes two
12-foot lanes and a 12-foot painted median, Type A curb and gutter, and 6-foot detached sidewalks.
The ultimate roadway section for Briargate Parkway as shown on the roadway design plans includes
four 12-foot lanes and a 16-foot raised median, 8-foot paved shoulders, Type A curb and gutter, and
6-foot detached sidewalks. Protective guardrails as shown on the drawings have been designed in
conformance with Colorado Department of Transportation M-standards. The roadway design plans
have been included within Appendix C of this report.

Once the bridge and roadway facilities are completed and accepted by El Paso County, El Paso
County will assume maintenance responsibility for the structures and roadways. The developer
intends to request reimbursement for the cost to construct the bridges and drainageway facilities, or
request credit against future drainage and bridge fees. Reimbursement will be processed in
accordance with sections 1.7 and 3.3 of the Drainage Criteria Manual (DCM). The drainageway

facilities will be operated and maintained by the Sterling Ranch Metropolitan Distri
until accepted b j
IL Project Background P y
the County

Sand Creek within Sterljng Ranch is a natural drainageway at his time that was shown to be
stabilized in the Sterling Ranch Master Development Drainage Plan (MDDP). The MDDP as last
showed Sand Creek to be reconfigured into a trapezoidal channel section capable of conveying the
100-year discharge as listed in the MDDP. The channel as proposed is a benched trapezoidal channel.
This section was chosen to meet the hydraulic conditions and to conform with the Sterling Ranch 404
permit. Transitions to a trapezoidal section occurs at the crossings of the roadways. At the upstream
and downstream termini of the project, the channel will be transitioned to meet the existing natural
channel section. The present average slope of the drainageway within the design reach is 1.8 percent.
There are short segments of the drainageway that have slopes that exceed 4 percent and some
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reaches as flat as .5 percent. To create a stable invert slope capable of conveying developed runoff
drop structures are necessary. For a sand bed channel, a slope of less than 1 percent is necessary to
keep the flow in a sub-critical flow regime and prevent long-term degradation of the invert and the
associated bank sloughing that would come from under-cutting. Drop structures for this segment of
Sand Creek were identified in the MDDP as well as in the DBPPS.

II1. Previous Reports and Jurisdictional Requirements

The basis for the development of the design has been developed from referencing the
following reports:

1. Sterling Ranch Master Development Drainage Plan (MDDP), prepared by M & S Civil
Consultants, October 2018.

2. Sand Creek Drainage Basin Planning Study (DBPS), prepared by Kiowa Engineering,
1996.

City of Colorado Springs and EI Paso County Drainage Criteria Manual, 1987.

3
4. El Paso County Engineering Criteria Manual, most current version.
5. City of Colorado Springs Drainage Criteria Manual, May 2014.

6

The City of Colorado Springs and EI Paso County Flood Insurance Study (FIS), prepared
by the Federal Emergency Management Agency, effective 2018.

7. Sterling Ranch Channel Improvements and Mitigation Plan, prepared by Core
Consultants, October 2015. Filing No. 1

8. ygetreat at Timber Ridgeﬁozo
Final Drainage Report for

Reference 6 provides for the existing condition floodplain and floodway for the segment of
Sand Creek subject to this design. The existing condition floodplain has been shown on the design
drawings. Because the bridge structure and channel stabilization measures occur within the
regulatory floodplain and floodway, a Conditional Letter of Map Revision (CLOMR) will be required
to be processed through FEMA as part of gaining the necessary construction approvals for the project.

Chapter 6 and Section 3.2.1 of Chapter 13 of Reference 5 was made part of Reference 4 by El
Paso County Board of County Commissioners Resolution 15-042.

Reference 7 called for a stabilized floodplain for the reach of Sand Creek in Sterling Ranch
and preservation of riparian resources wherever possible. Riprap bank protection at all outside
bends were called out in the DBPS. Drop structures to create a longitudinal channel slope of 1 percent
were also identified for this reach of Sand Creek. The channel concept advanced in this design allow
for the preservation and/or creation of riparian habitat along the cannel benches. Wetland areas
may develop along the low flow channel upstream of the proposed drops.

IV. Site Description

The Sand creek floodplain within the design reach is well vegetated with native grasses that
are in fair to good condition that exists on the floodplain overbanks and within the greater valley in
general. There is little evidence of active invert degradation or bank sloughing except for the channel
bends that occur at the location of future Sterling Ranch Road. Current longitudinal slope along the
project is ranges from 0.5 to 4.2 percent, with an average slop of 1.8 percent. There is presently no
base flow in this segment. There is at some locations a small low flow channel that has formed and

3
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anticipated costs for each reach and item.


dsdrice
Callout
Final Drainage Report for 

dsdrice
Callout
Filing No. 1

dsdrice
Text Box
Provide a complete and thorough discussion on Reference 2 including correlation of DBPS costs to anticipated costs for each reach and item.


has a top width of approximately 10 feet. Topography used in the design was compiled at a two-foot
contour interval and is dated 2007. The topography does not reflect the grading that has occurred
for the development Sterling Ranch Filing No, 1. There are presently no developed lots that lie within
the 100-year floodplain. Lots platted for the Homestead at Sterling Ranch Filing No. 2 and Branding
Iron at Sterling Ranch Filing No. 2 subdivisions will not encroach into the 100-year floodplain.

There is presently an existing sanitary sewer outfall that crosses the drainageway just
upstream of the south property line of the development. A 24-inch water line is proposed cross the
drainageway just upstream of future Briargate Boulevard. The water and wastewater facilities that
may impact the drainageway are all owned and maintained by the Sterling Ranch Metropolitan
District.

V. Hydrology

Hydrology for use in determining the typical channel sections shown on the plans were
obtained from Reference 6. The 100-year discharges shown in Reference 6 is 2,600 cubic feet per
second. The 100-year peak discharges from references 1 and 2 were reviewed as well. A comparison
if peak discharges is presented below.

Existing Development Condition Peak Discharges

Sand Creek at Sterling Ranch

ILocation: South Property Line (cfs) Syr 10yr 100yr
City of Colorado Springs FIS NR 1,200 2,600
Sand Creek DBPS NR 770 2,620
Sterling Ranch MDDP 435 713 1,912

The above listed discharges all assume existing, or pre-development conditions. The
hydrology used in the FIS was obtained from a Soil Conservation Service study conducted in 1975 for
eth Sand Creek watershed using the “SCS method. The hydrology developed in the DBPS also used
the SCS method and obtained similar. The MDDP used the U. S. Army Corps of Engineers HEC-1
hydrograph model and the SCS curve numbers to develop the peak discharges shown above. The
MDDP applied a Type Il storm distribution as proposed to the Type IIA distribution applied in the FIS
and DBPS. This will typically cause peak discharges to decrease 10 to 15 percent. As the difference
in the peak discharges cause relatively small differences in the hydraulic design the channel and the
bridges, the FIS 100-year discharge was used in the hydraulic design of the channel and bridge
improvements. According to the criteria set forth in Reference 4, the low flow channel was sized
using 10 percent of the 100-year discharge, or 260 cubic feet per second.

The assumption that FSD will be required for all future development is reflected in the use of
the existing development discharges in this design. There is a good correlation between the FIS and
DBPS 100-year discharges for the segment of Sand Creek subject to this design. The future FSD’s
within Sterling Ranch will be publicly operated and maintained facilities by the Sterling Ranch
Metropolitan District.

Address the effects of diversions
upstream of the confluence at DP 53.
See comment letter.
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VL Hydraulics

The hydraulic design of the drainageway and bridge as presented on the plans was carried
out using the US Army Corps of Engineers HEC-RAS modeling system. The HEC-RAS model was used
to determine the 100-year hydraulic grade line shown on the plan and profiles. The 100-year profile
for the FIS hydrology has been determined. The location for the proposed 100-year floodplain using
FIS hydrology has been presented on the plan view of the design plans and on the grading plan.
Contained within the Appendix A of this report are floodplain maps that show the effective regulatory
100-year floodplain. The location for selected HEC-RAS cross-sections are shown on the design
profile. The HEC-RAS cross-sections are contained within Appendix A. The summary output for the
10-. 50- 100-yar and 500-year recurrence intervals have been included in the Appendix A of this
report

The propose drainageway design concept put forth on the plans are 100-year benched
channel section. The design slope ranges from 0.02 to 0.05 percent. The low flow area will be
stabilized using soil riprap. Bottom width of the low flow is 25 feet and the top with is 40 feet. The
depth of the low flow channel is 2.5 feet. Low flow channel banks will be placed at a three-to-one
slopes with selective bank lining for low flow stabilization. Even with FSD implemented throughout
the watershed the low flow area of the drainageway will continue to degrade to a flatter longitudinal
slope. The effect of development within the watershed will be to increase the frequency and duration
of base flows. Base flows will increase with the development because of discharges from future FSDs.

The channel benches will be stabilized using turf reinforcement mat (TRM). The benches
range in width from 20 to 50 feet, however the predominant bench width is 35 feet. Tractive force
calculations that support the use of TRM on the channel benches in contained in Appendix A. The
benches will slope toward the low channel at 1 percent. Shear stress calculations were carried out
for the 10- and 100-year flow conditions. Maximum 100-year shear stress on the bench was
calculated at .78 pounds per square foot. Permissible shear stress for woven TRM is 1(55 pounds per
square foot.

The 100-year overbank channel slopes will be placed at four -to-one and will be lined with
Type M soil riprap at outside bends and grass-lied at inside bends. The depth of flow on the overbank
is 3.5 feet. At a total channel depth of at 6.35 feet deep, the section provides one-foot of freeboard
above the 100-year design water surface. Tractive force calculations for the grassed overbank slopes
were carried out. Permissible shear stress for native vegetation with Class B retardance similar to
the vegetation present at the site, is 2.1 pounds per square foot. Calculated shears stress was .52
pounds per square foot. All grass-lined overbank slopes will be temporarily cover with erosion
control blanket and reseeded using native grass seed.

The existing drainageway will eventually degrade along the invert in turn causing bank
sloughing to occur if grade control is not implemented. Grouted sloping boulder drops are proposed
at 19 locations along the design alignment. The drops range in vertical height from 6 to 7 feet. Each
drop is 70-feet long and has a 30-foot stilling basin upstream of the sills. The crests have been sized
to convey the 100-year design discharge.

Nothing has changed based on EPC comments.
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VII. Design Elements

Presented on the design plans associated with this design memorandum are the proposed
drainageway conditions. The drops have been designed to raise the invert anywhere from two to
three feet. Design criteria for the project are summarized as follows:

Channel design slope: 0.2 -0.5 percent

Maximum low flow drop height: 7 feet

Outside bend slopes- riprap or grass-lined 4 to 1 maximum

Low flow channel side slopes- riprap lined 3 to 1 maximum

Soil riprap slopes at bridge approaches and exits 3 to 1 maximum

Low flow channel depth 2.5 feet

Manning’s n-values: .025-.035

Froude number-(excluding crests of drops): 25-.-.75

Minimum channel radius 150 eet

Maximum design velocity doesn't match
Grass-lined 5 feet per second plans
Reinforced turf (TRM) feetyper second

Permissible shear stress: low flow channel Model does not
TRM (curled wood mat) 1.55 psf meet these?
Type M soil riprap 2.5 psf

Permissible shear stress: floodplain benches and overbanks
Class B retardance, native vegetation 2.1 psf
TRM (curled wood mat) 1.55 psf
Type M soil riprap 5.0 psf

The proposed channel alignment has been laid out to roughly follow the existing alignment
to minimize disturbance. In some locations the centerline radii is less than two times the top width
to more closely match the existing channel, however increasing the radii from what exists. The
proposed flatness of the slope has resulted in several drop structures, the drops have been laid out
to be on straight sections which results in some tighter centerline radii. The alignment was dictated
in part by the 404 permit.

The drops will be constructed using grouted boulders. The selection of grouted boulders was
chosen to address long-term durability of the drop. Each drop has an integral grouted boulder sill.
Sheet pile cut-off walls are proposed at the crest of each drop that will extend across the entire width
of the drop. The bottom depth of the sheet pile cut-off walls ranges from 6 to 7 feet. Wherever soil
riprap linings are proposed, rock sizing and freeboard criteria followed is in accordance with Chapter
8 of the Urban Drainage and Flood Control Manual, equation 8-11.

A geotechnical investigation was conducted to support the design of the foundation for the
bridge at Sterling Ranch Road and Briargate Parkway. The geotechnical report is included within the
Appendix B. Two soil borings were drilled near the locations of the proposed footlngs for the bridges.
Because of the depth to bedrock, deep foundations are proposed using dTiex
Boulevard. Bedrock is shallow at the Sterling Ranch Road and therefor it is assumed t at spread

this project is
providing the design?
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These need to be addressed if there is
residential development adjacent.

footings will be used. A precast bridge sectiion has been chosen that has a 35-foot clear span and a
10-foot, nine-inch rise. The 100-year discharge can be passed through the bridge at a headwater to
depth ratio of .75 Bridge velocity during a 100-year event is estimated at between 12.5 to 12.7 feet
per second. A type M riprap invert will be provided at each bridge crossing.

The construction of the improvemepts shown on the plans will result in a long-term stable
drainageway corridor and prevent damagg¢s that could arise from bank sloughing related to the
erosion of the drainageway’s invert. Becaus¢ the low flow channel will be stabilized both horizontally
and vertically the potential for negative impacts upon the native vegetative habitat will be minimized.
A stablhzed ﬂoodplam corridor will result from the constructlon of the proposed dramageway

Cry ‘ qealdy S :
preserved The natural channel steep and potentlally unstable slopes located out51de of the channel
improvements will be left in place and will not be impacted by construction.

tracts within Branding Iron and Homestead subdivisions. Access trail will have an all- weather
surface and be a minimum of 15-feet in width and will be continuous along overbanks of the channel.
Access to the channel for maintenance in areas greater than 10-foot depth will be provided by access
ramps from the maintenance trail to bottom bench of the channel located above the low flow channel.
The ramps will be spaced at intervals to allow access to the channel including areas between the drop
and bridge structures. However areas of the channel bench designated as wetland mitigation area
not be accessible due to limitations of the 404 permit requirements.

The channel improvements were designed to include wetland mitigation elements located on
the benched area of the channel bottom above the low flow channel. An overlay of the channel design
will mitigation areas identified is included in the Appendix.

VIII. Construction Permitting

The following permits are anticipated to allow for the construction of the project as shown
on the design plans. A copy of the Sterling Ranch 404 Permit is included within the Appendix.

USACOE notification of project in conformance with 404 permit - USACOE
Floodplain Development Permit - Regional Building Department

Grading and Erosion Control Permit (ESQCP) - El Paso County
Construction Stormwater Discharge Permit - CDPHE

Construction Dewatering Permit - CDPHE

Conditional Letter of Map Revision - FEMA

IX. Drainage and Bridge Fees

The Sterling Ranch Development and specifically Sterling Ranch East lies wholly within the
Sand Creek drainage basin. Drainage and bridge fees have been established by the County for the
Sand Creek drainage basin for assessment against platted land within the watershed. The
drainageway structures will be public and will be maintained by the Sterling Ranch Metropolitan
District. The costs for the public drainageway improvements are reimbursable or creditable against
drainage and bridge fees owed when land within Sterling Ranch is platted. Reimbursement of
drainage and bridge improvements require approval through the DCM reimbursement process.
Construction of the bridge at Sterling Ranch Road and at Briargate Parkway will be creditable against
bridge fees owed pending approval through the Drainage Board and DCM reimbursement process.

7
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Excerpts from the 1996 Sand Creek DBPS are included in the Appendix. The recommended
improvements for this reach of Sand Creek included numerous check structures and riprap lines
around channel bends. The proposed channel design consists of a composite channel design with 20
GSB drop structures and two bridge crossings. The channel improvement costs will exceed the
current drainage and bridge fees based on the design of the DBPS.

X. Phasing

Construction of the drainage and bridge facilities shown on the plans is to be completed all at
once and no phasing of the construction is proposed. The construction will commence prior to or
concurrent with the development of the Branding Iron Filing No. 2 and Homestead Filing No., 2
subdivisions.

Completion of the Briargate Parkway roadway will initially involve only the two lanes on an
interim basis until such time that traffic warrants completing the full design section for Briargate
Parkway. The full bridge length will be constructed as shown on the plans. The final configuration
of the interim roadway section will be shown on the Briargate Boulevard design plans being prepared
by others. Fine grading, paving, curb and gutter and sidewalks will be installed when the roadways
are extended east from their present points of terminus.

XI. Conclusions

The development of the Branding Iron at Sterling Ranch and Homestead at Sterling Ranch
subdivisions 1 requires that drainageway stabilization be {mplemented along Sand Creek. The
stabilization measures are intended to provide protection tp the residential lots from long term
erosion of the banks and invert of Sand Creek. Stabilization of the drainageway to convey 100-year
peak discharges will also promote better water quality to downstream reaches of Sand Creek and
Fountain Creek as the potential for sediment from bank sloughjng to be conveyed downstream will
be eliminated. Upon construction of the drainageway stabilizatipn measures as shown on the design
plans, adjacent and downstream properties will not be adversely impacted by the runoff from these
subdivisions and upstream drainage basins that will be conveyed\by this segment Sand Creek.

State whether the bridges
are to be constructed
completely or phased.
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Address MDDP recommendations, including this:

POND W3

It should be noted that after the initial run of the Proposed Condition Model, it was determined that the peak developed 100-year
flow reaching the subject reach were higher than the 100-year existing condition flow rates and higher than the 100-year peak
flows anticipated by the Wilson Study. To reduce the runoff, a detention facility has been added to the model upstream of
Sterling Ranch Road within the Sterling Ranch Development. The incorporation of this facility when coupled with multiple Full
Spectrum Detention facilities will allow the development upstream of the City/County boundary to release developed discharge at
a rate this is at or below the current existing flow rates. It should be noted that the location of the facility was previously planned
as a regional pond /park site in the Sterling Ranch 2010 MDDP (Draft) and Sketch Plan. Stage storage and stage volume
worksheets are included in the attachments for this pond. It is anticipated that this facility can be designed without having to be
jurisdiction in nature. Based upon preliminary modeling the pond will reduce 100 year peak runoff rates from 2204 to less than
1400 cfs. The pond will detain a maximum of 78 acre feet at a depth of around 10 feet. The pond embankment containing the
100 year event will be separate from Sterling Ranch Road. An exhibit detailing the concept design is provided in the appendix of
this report. It is important to note that this pond will allow for the free discharge of the 2 year storm and is not intended to provide
water quality and will meet the state statue regarding the allowable release times.

Design point 61 is located on the maps between Sand Creek Regional Detention Pond 3 and south boundary of Sterling Ranch just
upstream of Mustang Road. Future development in the watershed should attempt to mimic the flow rates provided within the
report with special consideration given to the flow at the City/County boundary line at Design Point 61. It should be noted that
the hydrologic calculations contained in this memorandum are intended to aid in the design of the crossing structure at
Marksheffel Road north of City Pond 3 (DP 60A) and as a planning resource to limit the amount of developed runoff discharged
into the Sand Creek Channel. This report is not intended to be utilized for final design of stormwater storage facilities and
infrastructure. It should also be noted, that this report did not include City Pond 3 in any of its models and was only used as a
comparison point.

Appendix A
Hydrologic and Hydraulic Calculations
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EX—20A| 64 179.7 | 0.281 | 32.2 | 51 0.5 | 119.8 | 155.9 | 194.6 d_ @—\W‘ f/——
EX-21 | 65 333 | 0.052 6 13. 07 | 305 | 39.4 | 45.0
EX-2¢ | 59 51 | 0.099 5 16. 75 | 429 | 57.4 | 73.0
[Ex=25 | & 54.4 | 0.085 3 1.5 4.8 10.7 7.2 | 251
EX=73 90.0 | 0.141 | 16.4 | 26.4 | 4. 2. 1.3 | 1020
EX—74 119.7 | 0.187 | 22. 365 | 57.3 | 858 | m2.3 | 140.7 W l
[ Ex=75 | 63 79.3 | 0124 | 13, 21.5 | 357 | 505 | 661 | 82.8 .
EX—76 3 B6.4 | 0135 | 14.2 23. 6.4 | 546 | 71.4 | 896
X=77 | 62 | 2306 | 0.360 | 34. . 0.6 | 137.5 | 180.9 | 227.7 '? L
EX—78 3 55.6 | 0.243 | 2z8. 45. 0. 106.2 | 139.1 | 174.5 ]
EX—79 3 89.0 | 0.29 34 57.0 | B9.5 | 134. 75.6 | 2201
[Ex=80 3 47.7 | ©. 27. 4435 | 6o 104. 36. 714
EX=BI | 62 | 262.9 | 0.& 42. 702 | 111.0 | 167. 19. 75.7
[Ex-82 | 62 17.8 | 0184 | 20.0 | 332 | 528 | 80.0 | 1051 | 132.3
%-88 | 62 | 139.2 | 0.217 | 22. 36.7 | 58.0 | 87.6 | 1150 | 1444
DESIGN POINT SUMMARY (PEAK FLOW)
R —
o | A & [ & [ & [ & ] 8 | o= LocATION
DP—74 | 0371 | 363 | 653 | 1048 | 1586 | 208.1 | 262 .
[DP—75 | 1.413 | 141.2 | 2351 | 376.6 | 566.6 | 750.9 | 850. = =
DF—78 | 0538 | 50.7 | 984 | 1540 | 232.6 | 306.2 | 385. —
DP—73 | 2.528 | 225.9 | 380.7 | 618.0 | 957.0 | 1260.4 | 1582.3 =S o s
DP—71 | 2.669 | 229.3 | 388.0 | 629.7 | 978.8 | 1277.3 | 1637.9 | STERLING RANCH NORTHERN BNDRY \p -
emes=e [ DP—69 | 5.209 | 253.0 | 434.8 | 707.7 | 1100.0 | 1453.3 ['1870.4
.._) DF—63 | 3.446 | 251.4 | 430.7 | 7131 | 1113.2 | 1496.2 | 1911.5 | STERLING RANCH SOUTHERN BNDRY
DP—10 | 0.508 | 365 | 6. 106.4 | 162.9 | 220.6 | 287.2 |COLORADO SFRINGS/EL PASO BNDRY
DP—8A | 0.557 | 553 | o4 150.3 | 227.7 | 299.5 | 3805 VOLLMER /TAHITI DRIVE
DP—9 | 0.505 | 52.8 | 8B 1421 | 2142 | 281.0 | 351.4 VOLLMER /LOCHWINNOCH LN
DP—BA | 0139 | 7.7 | 153 271 | 442 | 805 | 78.4 |D/S SIERLING RANCH EASTERN BNDRY.
DP-B | 0.528 | 242 | 45. 77. 1244 | 169.5 | 220.9 |0/S STERLING RANCH SOUTHERN BNDRY]
DP-7 | 0.703 | 32.4 | 57. 7. 1561 | 213.8 | 277.0 | STERLING RANCH SOUTHERN BNDRY
[ OP—6 | 0206 | 122 | 230 | a43. 709 | ©7.0 | 1252 | STERUNG RANCH SOUTHERN BNDRY
DP—5 | 0.066 | 0.5 1.7 45 5.4 145 | 20.5 | STERLING RANCH SOUTHERN BNDRY
DP—4 | 0.258 | 11. 215 | 375 | 60.8 | 831 | 107.4 | STERUNG RANCH SOUTHERN BNDRY
DP— .009 1.8 2.8 &3 56 7.1 | STERLING RANCH SOUTHERN BNDRY
DP— .040 | 4 7.9 | 12.4 | 187 | 245 | 30.9 | STERLNG RANCH SOUTHERN BNDRY
DP-1 | 0.037 | 5. 82 | 13.0 | 19.6 | 25.7 | 32.2 | STERLING RANCH SOUTHERN BNDRY
DP—60A| 3.545 | 247.7 | 430.2 | 707.1 | 1113.0 | 1496.6 | 19155 | FUTURE MARKSHEFFEL X—ING
DP-56 | 0.466 | 23.2 | 425 | 71.0 | 1156 | 157.4 | 202.9 | STERLING RANCH SOUTHERN BNDRY
DP—53A| 4.138 | 2621 | 454.0 | 763.2 | 1196.5 | 1609.8 | 2061.5 SAND CREEK_AND POND 3
DESIGN POINT SUMMARY (VOLUME)
oy | o | o | M [ m [ m [ e | dw LocaTioN
[DP—74 | 0371 | 58 5.0 136 | 198 | 255 | 316
DP—75 | 1.413 | 22.7 4. 51.7 | 75.4 | 971 | 1205
DP—78 | 0.538 | 8.9 3. 200 | 293 | 37.7 | 46.7
DP—73 | 2.528 | 40.4 : 921 | 1343 | 1731 | 214.9
DP—71 | 2.669 | 42.5 y 97.1 | 141.6 | 182.5 | 226.6 | STERLING RANCH NORTHERN BNDRY
[DP—69 | 3.200 | 50.7 7.4 | 116.1 | 169.4 | 2186 | 271.4
DP—63 | 3.446 | 54 | 825 | 123.8 | 180.8 | 233.5 | 289.9 | STERLING RANCH SOUTHERN BNDRY
DP—10 | 0.501 7.6 1.7 | 17.6 | 258 | 33.4 | 41.6 |COLORADO SPRINGS/EL PASO BNDRY
DP—9A | 0.55 9.3 141 | 210 | 307 | 39.4 | 8.8 VOLLMER /TAHIT_DRIVE
DP—9 | 0.505 | 8.4 127 | 19.0 | 276 | 355 | 440 VOLLMER /LOCHWINNOCH LN
DP—BA | 0.139 3 2.1 3.4 5.2 7.0 8.9 |D/S SIERLING RANCH EASTERN BNDRY
DP-8 | 0.52 4.4 7.0 1.1 | 16.8 | 223 | 28.4 |D/S SIERLING RANCH SOUTHERN BNDRY]
DP—7 | 0.70 X 100 | 159 | 243 | 324 | #41.3 | STERUNG RANCH SOUTHERN BNDRY
DP—6 | 0.20 2.4 4. .3 9.6 | 12.7 | 16.0 | STERUNG RANCH SOUTHERN BNDRY
DP—5 | 0.06¢ 0. .4 .8 14 1.9 2.6 | STERLING RANCH SOUTHERN BNDRY
DP—4 | 0.258 | 26 4.2 7 102 | 135 | 17.2 | STERUNG RANCH SOUTHERN BNDRY
DP—3 | 0.003 | 0. .2 0.3 . TERUNG RANCH SOUTHERN BNDRY
DP—2 | 0.040 | 06 0.9 1.4 TERUNG RANCH SOUTHERN BNDRY
DP-1 | 0.037 | 06 0.9 3 STERLING RANCH SOUTHERN BNDRY
DP—60A| 3.545 | 55.3 | B4.4 | 1264 FUTLRE_MARKSHEFFEL X—ING
DP—56 | 0.466 | 4.0 6.3 38 SAND CAEZK AND POND 3
DP—53A| 4.138 | 63.0 | 96.4 | "aa7 SAND CREEX AND POND 3
EFSC DBPS DESIGN POINT
SUMMARY (PEAK FLQW) 20 BOULDER CRESCENT, SUITE 110
—DBPS DESIGN | AREA as Om COLORADO SPRINGS, CO 80903
POINT g Lt} PHONE: 719.955.5485
DP-50 032 | 47.0 | 1857
DP—51 (BASIN 86)| 0.33 | 17.7 | 74~ PROJECT NO. 09-002
- =T
brss | o7s | eseTaeee DESGNED BY: DM | SCAE
Values reported from SCDBPS DRAWN BY: DLM | HORIZz NTS
50, 51, 52 Nol analyzed as a part of this stud) e
g@smmus(ummmmruh Q100=|1’2.2c!: CHECKED BY:  VAS vy  NTS




Project:
.annel ID:

Capacity Analysis of Composite Channel

19032 Sand Creek at Sterling Ranch

Q100 = 2600 (FIS) slope =0.02% ©).2.%/,

N-left

N-If

N-right

-l

Left Overbank Area

Low Flow Channel

Right Overbank Area A’,__\

|
1
ZL

Alternate
QOverbank
Toe Protection

il
R Yob

w

Design Information (Input)

Channel Invert Slope So= 0.00200 fi/ft Left Overbank Bottom Width BL= 35.00 ft
Left Overbank Side Slope ZL= 4.00 f/ft

Low Flow Channel Bottom Width Bm = 25.00 ft Left Overbank Manning's n n-left = 0.0300
Low Flow Channel Left Side Slope Z1= 3.00 ft/fft Right Overbank Bottom Width BR= 35.00 ft
Low Flow Channel Right Side Slope Z2= 3.00 ftfit Right Overbank Side Slope ZR = 4.00 ft/ft
Low Flow Channel Manning's Nn for Qd n-if = 0.0300 Right Overbank Manning's n n-right = 0.0300
Low Flow Channel Manning's Nn for Q100 n-m-Q100 = 0.0350
(See USDCM Vol. II, n vs. Depth Graph)
Low Flow Channel Bank-full depth Ym= 2.50 ft Overbank Flow Depth Yob (Y - Ym) Yob = 3.50 ft
Low Flow Channel Condition for Qd Low Flow Channel Flow Condition for Q100

op width Tif = 40.0 ft Top width Tm= 40.0 ft
Flow area Alf = 81.3 sqft Flow area Am = 2213 sq ft
Wetted perimeter Plf = 40.8 ft Wetted perimeter Pm= 4038 ft
Discharge (Calculated) Qlf= 285.6 cfs Discharge Qm = 1,2999 cfs
Velocity Vif= 3.5 fps Velocity Vm = 59 fps
Froude number Frlf = 0.43 Froude number Frm = 0.44
Qd Critical Velocity Vifc = 6.47 fps 100-Yr. Critical Velocity Vmce = 10.2 fps
Qd Critical Depth Yifc = 1.50 ft 100-Yr. Critical Depth Ymec = 37 ft
Left Overbank Flow Condition for Q100 Right Overbank Flow Condition for Q100

op width TL= 49.0 ft Top width TR = 490 ft
Flow area AL=__ 147.0000 sqft  Flow area AR = 147.0000 sq ft
Wetted perimeter PL= 49.4300 ft Wetted perimeter PR = 49.4300 ft
Discharge QL= 675.2 cfs Discharge QR = 675.2 cfs

elocity VL= 4.6 fps Velocity VR = 4.6 fps
Froude number FrL= 0.47 Froude number FrR = 0.47
100-Yr. Critical Velocity Vic= 7.9 fps 100-Yr. Critical Velocity VRc = 79 fps
100-Yr. Critical Depth in Overbanks YLc= 22 ft 100-Yr. Critical Depth in Overbanks YRc = 22 ft

Composite Cross-Section Flow Condition for Q100

Top width T= 138.0 ft Discharge Q= 2,650.4 cfs
Channel Depth Y Y= 6.00 ft Velocity V= 5.1 fps
Flow area A= 515.3 sqft Froude number Fr= 0.47
Wetted perimeter P= 139.7 ft 100-Yr. Critical Velocity Vec= 8.8 fps
Cross-Sectional Manning's n (Calculated) n= 0.0309 100-Yr. Critical Depth in Overbanks Yc= 1.87 ft

Low flow channel design, Composite Analysis

5/7/2020, 5:45 PM



Capacity Analysis of Composite Channel

~—-Project: 18032 Sand Creek at Sterling Ranch

L Lnel ID: Q100 = 2600 {FIS}) QLOW=260cfs

$=0.5%

i N-left

N-If ] N-right

-l

B Left Overbank Area

T

Low Flow Channel

Right Overbank Area m

.= —_ ~ 1
ZL = ZR Yob
Alternate ve 1 Ym *
Overbank Y
Toe Protection s —
D SN S,
Bm
Channet Invert Siope So=__ 0.00500 fiit Left Overbank Bottom Width BL = 3500 ft >
Left Overbank Side Slope ZL= 4.00 il
Low Flow Channel Bottorn Width Bm = 2500 ft L.eft Overbank Manning's n neft = 0.0300
Low Flow Channel Left Side Slope 21= 3.00 it Right Overbank Botiom Width BR= 35.00 ft
Low Fiow Channel Right Side Slope Zz= 3.00 At Right Overbank Side Slope = 4.00 At
Low Flow Channel Manning's Na for Qd nlf = 0.0300 Right Overbank Manning’s n n-right= 0.0300
Low Flow Channel Manning's Nin for Q100 a-m-Qi00 = 0.0350
(See USDCM Vol. I, n vs. Depth Graph)
Low Flow Channel Bank-full depth Ym= 250 ft Overbank Flow Depth Yob (Y - Ym) Yob = 250 8
Low Flow Channel Condition for Qd Low Flow Channel Fiow Condition for Q100
Top width T = 40.0 1t Top width Tm= 400 1t
e, Flow area Alf = 81.3 sqft Flow area Am= 1813 sqft
5 etted perimeter Pif = 408 ft Wetted perimeter Pm = 40.8 1
\.‘ [Discharge {Calculated) Qi = 4516 cfs Discharge Qm= 1.474.2 s
Velocity Vif= 5.6 fps Velocity Vm= 8.1 fps {
Froude number Frlf= 0.69 Froude number Frm= 0.67
Qd Crtical Vefocily Vife = 7.33 fps 100-Yr. Critical Velocity Vme = 10.6 fps
4 Criticat Depth Yifc = 199 4t 100-Yr, Critical Depth Yme = 381t
Left Overbank Flow Cendition for Q100 Right Overbank Flow Condition for Q100
Top width TL= 45.0 ft Top width TR= 4501t
low area AL = 100.0000 sqft  Flow area AR =__ 100.0000 sqft
Wetted perimeter PL= 45.3100 i Wetted perimeter PR= 453100 fl
Discharge QL= 5985.3 cfs Bischarge QR = 595.3 cis
slocity — VL= 6.0 fps  Velocity VR= 6.0 fps gt
Froude number Fril = 0.70 Froude number FriR= 0.70
100-Yr. Critical Velocity Vic= 7.8 fps 100-Yr. Critical Velocity VRe= 7.6 fps
100-Yr. Critical Depth in Overbanks Yte = 20f 100-Yr, Critical Depth in Overbanks YRe= 20 ft
Composite Cross-Section Flow Condition for Q100
[Top width T= 130.0 ft Discharge = 2,664.9 cf&%
Channel Depth ¥ Y= 5.00 ft Velocity = 7.0 fps
Flow area A= 381.3 sqft Froude number Fr= 0.72
Wetted perimeter p= 1314 ft 100-Yr. Critical Velocity Vo= 8.8 fas
Cross-Sectionaf Manning's n (Calculated) n= 0.0307 100-Yr. Critical Depth in Overbanks Yc= 1.88 &
o+ - ~ -.
(v Dﬁ”ggi\'—?”’* > QOO X
{
N

Low fiow channel design $=0.5%, Composite Analysis

31112020, 5:28 PM



Capacity Analysis of Composite Channel

—-Project: 19032 Sand Creek at Sterling Ranch

anel D: Q100 = 2600 (FIS) QLOW =260 cfs S=<0.5%

Benches varied 20-foot left 50 right

SR ke R AN 3
N-left | N-If i

N-right

o

Left Overbank Area tLow Flow Channel

Right Overbank Area m

__f_‘\

1 ! ~ 11
Alternate %
Overbank ¥m
Toe Protection —_
Channel Invest Slope So= 0.00500 f/it ieft Qverbank Bottorn Width BL= 2000 4
Lefi Overbank Side Slope ZL= 4.00 it
Low Flow Channel Bottom Width Bm = 25.00 ft Left Overbank Manning's n n-left = 0.0308
Low Fiow Channel Left Side Slope Zi= 3.00 ftft Right Overbank Bottom Width BR= 50.00 ft
Low Flow Channel Right Side Shope 2= 3.00 {4t Right Gverbank Side Slope ZR = 4.00 fiit
Low Flow Channel Manning's Nr for Qd nlf = {.0360 Right Overbank Manning's n a-right = 0.0360
Low Flow Channel Manning's Nn for Q160 a-m-Q100 = 0.0350
(See USDCM Vol. I}, n vs. Depth Graph)
Low Flow Channel Bank-full depth Ym= 2.50 ft Overbank Flow Depth Yob {Y - Ym) Yob = 250 ft
Low Flow Channel Condition for Qd Low Flow Channel Flow Condition for Q100
Top width Tif= 40.0 f Top width Tm= 406 R
. Flow area Alf = 81.3 sqft Flow area Am = 181.3 sgit
{ eited perimeter Pif= 408 ft Wetted perimeter Pm = 40.8 1
X Discharge {Calculated) Qif= 451.8 cfs Discharge Qm = 1,474.2 ofs
elocity Vif= 5.6 fps Velocity Vm = 8.1 fas
Froude number Frif = 0.69 Froude number Frm = 0.67
Qd Critical Velocity Vifc= 7.33 fos 100-Yr. Critical Velocity Vme = 10.6 fps
Qd Critical Depth Yifc = 1.99 f& 100-Yr. Critical Depth Yme = 381
Left Overbank Flow Condition for Q100 Right Overbank Flow Condition for Q1060
Top width TL= 300f Top width TR= 60.0 %
Fiow area AL= 625000 sqft  Flowarea AR=_ 137.5000 sqft
etted perimeter PL=_ 303100 # Wetted perimeter PR=__ 8031001
Discharge QL= 3558 cfs Discharge QR = 836.5 cfs
Velocity Vi= 5.7 fps Velocity VR = 6.1 fps
Froude number FrL = 0.69 Froude number FrR = 0.71
100-Yr. Critical Velocity Vig= 74 fas 100-¥7. Critical Velocity VRe = 7.8 fos
100-Ye. Critical Depth in Overbanks Ylc= 20 ft 100-Yr. Critical Depth in Overbanks YRc= 20 %
Composite Cross-Section Flow Condition for Q100
Top width F= 130.0 ft Discharge %g:a Q= 2,666.3 cfs e
Channel Depth Y Y= 5.00 ft Velocity = 7.0 fpsg’mo
Flow area A= 381.3 sqit Froude number Fr= 0.72
elted perimeter pP= 1314 ft 100-Ye. Critical Velocity Ve= 8.8 fps
Cross-Seclionat Manning's n (Calculated) n= G.0306 100-¥r. Critical Depth in Overbanks Y= 1868 1

% @»,5\@4{'&%% w Uertr fig

Low flow channel design $=0.5% benches 20-50 feeet, Composite Analysis

3112020, 5:41 PM
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Capacity Analysis of Composite Channel

Project: 18032 Sand Creek at Sterling Ranch
Channel ID: Q100 = 2600 (FIS) QLOW=260cfs S=0.85%

| N-left i N-if o N-right |
Left Overbank Area Low Flow Channel Right Overbank Area /*,__\
1 S 1
Adb it Y f
£inate
Overbank ! y Ym
Toe Protection —
——_— e Pen
! Bm
Channet Invert Slope So=_ 0.00850 fifi Left Overbank Botiom Width BL= 3500 &
Left Overbank Side Slope Zi= 4.00 it
Low Flow Channet Botlom Width Bm= 2500 # Lefl Overbank Manning's n ndeft = 0.0300
Low Flow Channef Lef! Side Slope Zi= 3.00 fift Right Overbank Bottorn Width BR= 35000
Low Flow Channel Right Side Slope 22 = 3,00 fuit Right Overbank Side Sloge ZR= 4.00 fit
Low Flow Channel Manning's Na for Qd nf = 0.0300 Right Overbank Manning’s n o-right = 0.0300
Low Flow Channe! Manning's Nn for Q100 n-m-Q100 = 0.0350
(See USDCM Vol. I, n vs. Depth Graph)
- T liCow Flow Channiel Bank-full depth T YmE 250t “Overbank Flow Depth Yob (Y - Ym) Yob= 2501 T
{.ow Flow Channel Condition for Qd Low Flow Channel Flow Condition for Q1100
{Top width Tif = 400 f Top width Tm= 400 i
F!orw area Alf = 81.3 sqft Flow area Am= 1813 st
liWetled perimeter Pif = 408 f Wetted perimeter Pm= 408 £
Discharge (Calculated) Qi = 588.8 cfs Bischarge Qm= 1,8221 cfs
3 elocity - Vif= 7.3 ips  Velocity Vm = 106 fps
IFroude number Frdf = 250 Froude number Frm = 0.88
Qd Critical Velocity Vife = 7.86 fps 100-YF. Critical Velocity Vme = 11.6 fps
Qd Critical Depth Yifc = 2.34 # 100-Yr, Crilical Depth Ymc= 45 ft
Left Overbank Flow Condition for Q100 Right Overbank Flow Condition for Q100
Top width TL= 4500 Top width TR= 45.0 ft
Flow area AL=_ 1000000 sqft  Flowarea AR=__ 100.0000 sqft
iWetted perimeter PL=__ 453100 ft Wetted perimeter PR= _ 45310G1
Discharge QL= 776.2 cfs Discharge QR = 776.2 ofs
lIvelocity VL= 7.8 fps Vealocity VR = 7.8 fps
Froude number Frl. = 0.92 Froude number FrR = 0.92
HO0-YT, Critica Velocity Vic= 8.3 fps 100-Yr. Critical Velocity VRe= 83 is
100-Yr. Critical Depth in Overbanks Yilec= 24 f 100-Yr. Critical Pepth in Overbanks YRC = 241
| Composite Cross-Section Flow Condition for Q100
Top width T=_ ~ 13004t Discharg Q= 3,474.5 cfs
hannet Depth Y Y= 5.00 Velocity V= 9.1 fps
IFlow area A= 381.3 sqit  Froude number Fr= 0.94
Wetted perimeter P= : 13148 100-Yr. Critical Velocity Ves= 9.5 fos
[fCrass-Sectional Manning's n (Calculated) n=__ 0.0307 100-Yr. Critical Depth in Overbanks Ye=_ 23Tk

Do = Lo S
@(,(r’ = Zbb P

Os this sheet applicable?

Low flow channel design $=0.85%, Composite Analysis 5712020, 12:40 PM


dsdrice

dsdrice

dsdrice
Text Box
Os this sheet applicable?

dsdrice

dsdrice

dsdrice

dsdrice

dsdrice


et S

Project Name: wf Q Project No: __ {1020
m U a Descrlpt|on TV é-z(r\-q
Date 5

Engineering Cor Dratlon

@ < '@w‘dqvg ‘?,.(,r,? éi??a'f[)o( U Z\ e-11

100, S\ @ ﬁll-c velonbree (Tip b A
e T%emr' f-(z— Léf () Zg‘r"

.8 gl S

i—c@db** (OR=

Aso > | NS A heasme (g 4L

= | ag(es-l)

_ ;
50 2 Ve
L-\% > (7
. (2.2C i [

k&ﬂ\w b'ftdc = A:D7 — %
kg 1alet 4 aotlet L lz e LZ‘.DQD

i Qr»f(tlﬁ E«A(Qoa& 5z . C‘)@
LT &‘—‘,Eg;

A~ patvne -0 N

- 1z7(. oos\
As e Bt

WM
rti v % li Dﬁ‘o




Chapter 8 Open Channels

8.1 Riprap Sizing

Procedures for sizing rock to be used in soil riprap, void-filled riprap, and riprap over bedding are the
same.

8.1.1 Mild Slope Conditions

When subcritical flow conditions occur and/or slopes are mild (less than 2 percent), UDFCD recommends
the following equation (Hughes, et al, 1983):

VSG‘ 17 2
ds > [WJ Equation 8-11
Where:

V = mean channel velocity (ft/sec)
S = longitudinal channel slope (fi/ft)
dsp = mean rock size (i)

Gs = specific gravity of stone (minimum = 2.50, typically 2.5 t0 2.7), Note: In this equation (Gs -1)
considers the buoyancy of the water, in that the specific gravity of water is subtracted from the
specific gravity of the rock.

Note that Equation 8-11 is applicable for sizing riprap for channel lining with a longitudinal slope of no
more than 2%. This equation is not intended for use in sizing riprap for steep slopes (typically in excess
of 2 percent), rundowns, or protection downstream of culverts. Information on rundowns is provided in
Section 7.0 of the Hydraulic Structures chapter of the USDCM, and protection downstream of culverts is
discussed in the Culverts and Bridges chapter. For channel slopes greater than 2% use one of the
methods presented in 8.1.2.

Rock size does not need to be increased for steeper channel side slopes, provided the side slopes are no
steeper than 2.5H:1V (UDFCD 1982). Channel side slopes steeper than 2.5H:1V are not recommended
because of stability, safety, and maintenance considerations. See Figure 8-34 for riprap placement
specifications. At the upstream and downstream termination of a riprap lining, the thickness should be
increased 50% for at least 3 feet to prevent undercutting.

8.1.2 Steep Slope Conditions

Steep slope rock sizing equations are used for applications where the slope is greater than 2 percent
and/or flows are in the supercritical flow regime. The following rock sizing equations may be referred to
for riprap design analysis on steep slopes:

= CSU Equation, Development of Riprap Design Criteria by Riprap Testing in Flumes: Phase Il
(prepared by S.R. Abt, et al, Colorado State University, 1988). This method was developed for steep
slopes from 2 to 20 percent.

* USDA- Agricultural Research Service Equations, Design of Rock Chutes (by K.M. Robinson, et al,
USDA- ARS, 1998 Transactions of ASAE) and 4#n Excel Program to Design Rock Chutes for Grade

January 2016 Urban Drainage and Flood Control District 8-71
Urban Storm Drainage Criteria Manual Volume 1
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4.4

Table 4.1, Permissible Shear Stresses for Lining Materials.

i il e
TS N AT T

Permissible
Lining Lining Unit Shear Stress
Category Type {(Tb/ft2)

Temporary Woven Paper Net . 0.15
dute Net
Fiberglass Roving*
Straw and Erosion Net
Curled Wood Mat {v#fes’s
Nylon Mat -

: §
45 e LD, 2l
.55 e i g e

M b ot O (D

VYegetative Ctass A 3.70 , -
T | Class B 2,10 #m—e 0 S Le
Class C 1.00
Class D 0.60
Class E 0.35
Gravel RiErap "1-inch . 0.40
/ 2-inch . ~ 0.80 e
Rock Riprap 6-inch 2.50
o _ 12-1inch 5.00 .
* single and double applications %
3

i sy

3
E




TABLE 3.1.--Classification of vegetal covers as to degree of retardance (6)

3.3

Note: Covers classified have been tested in experimental channels.
Covers were green and generally uniform.
Retardance Cover Condition
A __| |Weeping lovegrass .......... Excellent stand, tall, (average 30")
|| Yellow bluestem !schaemum .. | Excellent stand, tall, (average 36"}
-g:g;ud; ....... cttasvonananes geri dense growth, uncut
UAAGrasSS coseceaceassrns ood stand, tall {(a "
Native grass mixture {little (average 12)
biuestem, biue grama, and
other long and short mid-
west grasses) .....ceveaes Good stand, unmowed -
B —{ iWeeping Tovegrass .......... Good stand, tall, (average 24")
Lespedeza sericea .......... Good stand, not woody, tall
(average 19')
Alfalfa ..vevevenanasoananns Good stand, uncut, {average 11")
Weeping lovegrass .......... Good stand, mowed, (average 13")
Kudzu ..... sbedesarennarnens Dense growth, uncut
| _{Blue grama ........... ceanns Good stand, uncut, (average 13")
[ 1Crabgrass .....ca0 rerasees Fair stand, uncut {10 to 48")
Bermudagrass ...... Cienerens Good stand, mowed (average 6")
Common lespedeza ........... Good stand, uncut (average 11")
Grass-1egume mixture--summer
¢ — (orchard grass, redtop,
Italian ryegrass. and com-
mon lespedeza) ....... .... | Good stand, uncut (6 to 8 inches)
Centipedegrass .....cvceuuas Very dense cover {average 6 inches)
| __IKentucky bluegrass ..... .... | Good stand, headed (6 to 12 inches)
| Bermudagrass .eeeecscessnnen Good stand, cut to 2.5-inch height
Common lespedezd .......c... Excellent stand, uncut (average 4.5")
Buffalograss soveerearsceses Good stand, uncut (3 to 6 inches)
D __1 |Grass-legume mixture--fall,
spring {Orchardgrass, red-
top, Italian ryegrass, and
common lespedeza) ........ Good stand, uncut (4 to 5 inches)
|__iLespedeza sericea .......... After cutting to 2-inch height.
Very good stand before cutting.
E ___F—' Bermudagrass «...eaeiveneans Good stand, cut to 1.5 inches height
L [Bermudagrass .e.eseceseanans Burned stubble.

N




HEC-RAS Plan: PP Profiles River: Sand Creek Reach: CLOMR CL

Excessive
velocities

highlighted.

V

Reach River Sta Profile Q Total Min Ch EI 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) (fft) (ft/s) (sq ft) (ft)
CLOMR CL 10150 10yr 1200.00 7150.00 7154.22 7153.83 7154.74 0.010591 5.57 208.40 112.90 0.67
CLOMR CL 10150 50yr 2100.00 7150.00 7154.91 7154.71 7155.67 0.013470 7.28 299.92 151.62 0.78
CLOMR CL 10150 100yr 2600.00 7150.00 7155.17 7155.02 7156.08 0.013769 7.84 340.34 154.37 0.81
CLOMR CL 10150 500yr 3800.00 7150.00 7155.73 7155.63 7156.96 0.014098 8.91 428.81 160.19 0.84
CLOMR CL 9654 10yr 1200.00 7146.00 7149.50 7150.00 0.008634 6.03 225.36 135.18 0.64
CLOMR CL 9654 50yr 2100.00 7146.00 7150.45 7151.02 0.006771 6.50 357.97 142.81 0.59
CLOMR CL 9654 100yr 2600.00 7146.00 7150.88 7151.50 0.006414 6.80 419.15 146.20 0.59
CLOMR CL 9654 500yr 3800.00 7146.00 7151.76 7152.52 0.005875 741 552.23 153.31 0.58
CLOMR CL 9590 10yr 1200.00 7144.80 7149.55 7149.69 0.001568 3.29 400.72 145.19 0.29
CLOMR CL 9590 50yr 2100.00 7144.80 7150.47 7150.71 0.001953 4.21 537.22 152.52 0.33
CLOMR CL 9590 100yr 2600.00 7144.80 7150.89 7151.18 0.002110 4.63 601.98 155.88 0.35
CLOMR CL 9590 500yr 3800.00 7144.80 7151.71 7152.16 0.003161 6.22 773.69 269.75 0.44
CLOMR CL 9540 10yr 1200.00 7144.80 7148.72 7148.72 7149.47 0.010526 7.45 191.62 120.31 0.72
CLOMR CL 9540 50yr 2100.00 7144.80 7149.41 7149.41 7150.43 0.011968 9.00 276.85 126.75 0.79
CLOMR CL 9540 100yr 2600.00 7144.80 7149.74 7149.74 7150.89 0.012197 9.57 319.20 129.83 0.81
CLOMR CL 9540 500yr 3800.00 7144.80 7150.54 7150.54 7151.81 0.010998 10.17 438.03 178.02 0.79
CLOMR CL 9500 10yr 1200.00 7135.80 7142.26 7142.35 0.000594 245 545.66 158.90 0.19
CLOMR CL 9500 50yr 2100.00 7135.80 7143.31 7143.45 0.000827 3.26 716.55 167.28 0.23
CLOMR CL 9500 100yr 2600.00 7135.80 7143.80 7143.98 0.000916 3.60 799.85 171.22 0.24
CLOMR CL 9500 500yr 3800.00 7135.80 7144.83 7145.07 0.001058 4.24 978.10 174.94 0.26
CLOMR CL 9471 10yr 1200.00 7135.80 7142.01 7142.30 0.001025 4.67 329.73 120.89 0.36
CLOMR CL 9471 50yr 2100.00 7135.80 7142.89 7143.39 0.001530 6.31 439.26 127.94 0.45
CLOMR CL 9471 100yr 2600.00 7135.80 7143.30 7143.90 0.001740 7.02 492.34 131.21 0.48
CLOMR CL 9471 500yr 3800.00 7135.80 7144.15 7144.97 0.002126 8.41 606.64 138.01 0.54
CLOMR CL 9470 10yr 1200.00 7137.80 714151 7141.42 7142.26 0.004947 7.53 205.34 116.90 0.74
CLOMR CL 9470 50yr 2100.00 7137.80 7142.42 7143.34 0.004857 8.80 314.56 124.15 0.76
CLOMR CL 9470 100yr 2600.00 7137.80 7142.84 7143.85 0.004830 9.35 367.21 127.50 0.77
CLOMR CL 9470 500yr 3800.00 7137.80 7143.70 7144.93 0.004829 10.49 479.53 134.36 0.79
CLOMR CL 9420 10yr 1200.00 7137.55 7141.27 714117 7142.01 0.004926 7.52 205.68 116.92 0.74
CLOMR CL 9420 50yr 2100.00 7137.55 7142.18 7143.09 0.004811 8.77 315.65 124.22 0.76
CLOMR CL 9420 100yr 2600.00 7137.55 7142.60 7143.61 0.004763 9.31 369.02 127.61 0.77
CLOMR CL 9420 500yr 3800.00 7137.55 7143.45 7144.68 0.004794 10.46 480.78 134.43 0.79
CLOMR CL 9337 10yr 1200.00 7137.13 7140.92 7140.75 7141.60 0.004415 7.23 214.72 117.54 0.70
CLOMR CL 9337 50yr 2100.00 7137.13 7141.84 7142.70 0.004410 8.50 325.68 124.86 0.73
CLOMR CL 9337 100yr 2600.00 7137.13 7142.27 7143.21 0.004384 9.04 380.01 128.30 0.74
CLOMR CL 9337 500yr 3800.00 7137.13 7143.11 7144.28 0.004495 10.23 493.21 146.72 0.77
CLOMR CL 9240 10yr 1200.00 7136.65 7140.27 7140.27 7141.10 0.005649 7.90 194.75 116.17 0.78
CLOMR CL 9240 50yr 2100.00 7136.65 7141.06 7141.06 714217 0.006141 9.56 288.91 122.48 0.85
CLOMR CL 9240 100yr 2600.00 7136.65 7141.42 7141.42 7142.67 0.006363 10.30 332.83 125.32 0.88
CLOMR CL 9240 500yr 3800.00 7136.65 7142.18 7142.18 7143.73 0.006570 11.67 430.55 131.41 0.92
CLOMR CL 9190 10yr 1200.00 7136.40 7139.64 7139.64 7140.35 0.013603 7.09 190.71 133.11 0.79
CLOMR CL 9190 50yr 2100.00 7136.40 7140.30 7140.30 7141.25 0.014143 8.44 279.99 138.38 0.84
CLOMR CL 9190 100yr 2600.00 7136.40 7140.61 7140.61 7141.68 0.014152 8.98 323.07 140.84 0.85
CLOMR CL 9190 500yr 3800.00 7136.40 7141.22 7141.22 7142.60 0.014578 10.15 410.74 145.74 0.89
CLOMR CL 9150 10yr 1200.00 7128.40 7134.86 7134.95 0.000593 245 545.97 158.91 0.19
CLOMR CL 9150 50yr 2100.00 7128.40 7135.92 7136.06 0.000823 3.25 717.69 167.34 0.23
CLOMR CL 9150 100yr 2600.00 7128.40 7136.41 7136.58 0.000912 3.59 800.77 171.26 0.24
CLOMR CL 9150 500yr 3800.00 7128.40 7137.43 7137.68 0.001090 4.31 982.78 186.92 0.27
CLOMR CL 9121 10yr 1200.00 7128.40 7134.61 7134.91 0.001023 4.67 330.02 120.91 0.36
CLOMR CL 9121 50yr 2100.00 7128.40 7135.50 7135.99 0.001520 6.30 440.44 128.01 0.44
CLOMR CL 9121 100yr 2600.00 7128.40 7135.91 7136.50 0.001730 7.01 493.43 131.28 0.48
CLOMR CL 9121 500yr 3800.00 7128.40 7136.76 7137.58 0.002112 8.39 608.13 138.09 0.54
CLOMR CL 9120 10yr 1200.00 7130.40 7134.14 7134.02 7134.86 0.004727 741 209.05 117.15 0.72
CLOMR CL 9120 50yr 2100.00 7130.40 7135.06 7135.95 0.004655 8.66 319.42 124.46 0.75
CLOMR CL 9120 100yr 2600.00 7130.40 7135.47 7136.46 0.004689 9.25 371.07 127.74 0.76
CLOMR CL 9120 500yr 3800.00 7130.40 7136.32 7137.54 0.004730 10.41 483.01 134.57 0.79
CLOMR CL 9070 10yr 1200.00 7130.15 7133.93 7133.77 7134.62 0.004525 7.30 212.66 117.40 0.71
CLOMR CL 9070 50yr 2100.00 7130.15 7134.84 7135.71 0.004480 8.55 323.86 124.75 0.73
CLOMR CL 9070 100yr 2600.00 7130.15 7135.25 7136.22 0.004562 9.17 374.69 127.96 0.75
CLOMR CL 9070 500yr 3800.00 7130.15 7136.09 7137.29 0.004652 10.35 485.84 134.73 0.78
CLOMR CL 8990 10yr 1200.00 7129.75 7133.37 7133.37 7134.20 0.005645 7.90 194.81 116.18 0.78
CLOMR CL 8990 50yr 2100.00 7129.75 7134.16 7134.16 7135.27 0.006137 9.55 288.97 122.49 0.85
CLOMR CL 8990 100yr 2600.00 7129.75 7134.52 7134.52 7135.77 0.006367 10.31 332.77 125.32 0.88
CLOMR CL 8990 500yr 3800.00 7129.75 7135.28 7135.28 7136.83 0.006570 11.67 430.55 131.41 0.92

Please label the drop stations.
All of the highlighted velocities
are between drops.
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HEC-RAS Plan: PP Profiles River: Sand Creek Reach: CLOMR CL (Continued)

Reach River Sta Profile Q Total Min Ch EI 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) (fft) (ft/s) (sq ft) (ft)
CLOMR CL 8940 10yr 1200.00 7129.50 7132.74 7132.74 7133.45 0.013569 7.08 191.08 134.04 0.79
CLOMR CL 8940 50yr 2100.00 7129.50 7133.40 7133.40 7134.35 0.014048 8.41 281.75 140.85 0.83
CLOMR CL 8940 100yr 2600.00 7129.50 7133.71 7133.71 7134.78 0.014013 8.94 325.92 144.06 0.85
CLOMR CL 8940 500yr 3800.00 7129.50 7134.32 7134.32 7135.68 0.014449 10.11 415.40 150.34 0.88
CLOMR CL 8900 10yr 1200.00 7121.50 7127.96 7128.05 0.000595 245 545.58 158.89 0.19
CLOMR CL 8900 50yr 2100.00 7121.50 7129.01 7129.15 0.000828 3.26 716.14 167.26 0.23
CLOMR CL 8900 100yr 2600.00 7121.50 7129.50 7129.67 0.000919 3.60 798.77 171.17 0.24
CLOMR CL 8900 500yr 3800.00 7121.50 7130.52 7130.77 0.001060 4.24 977.01 174.47 0.27
CLOMR CL 8871 10yr 1200.00 7121.50 7127.711 7128.00 0.001026 4.67 329.67 120.89 0.36
CLOMR CL 8871 50yr 2100.00 7121.50 7128.59 7129.08 0.001535 6.32 438.76 127.91 0.45
CLOMR CL 8871 100yr 2600.00 7121.50 7128.99 7129.59 0.001750 7.04 491.25 131.15 0.48
CLOMR CL 8871 500yr 3800.00 7121.50 7129.84 7130.67 0.002139 8.43 605.29 137.93 0.54
CLOMR CL 8870 10yr 1200.00 7123.50 7127.21 7127.12 7127.96 0.004996 7.56 204.54 116.84 0.74
CLOMR CL 8870 50yr 2100.00 7123.50 7128.09 7127.91 7129.04 0.004989 8.88 311.53 123.95 0.77
CLOMR CL 8870 100yr 2600.00 7123.50 7128.51 7128.27 7129.55 0.004973 9.45 363.42 127.26 0.78
CLOMR CL 8870 500yr 3800.00 7123.50 7129.36 7130.62 0.004952 10.58 475.34 134.11 0.80
CLOMR CL 8820 10yr 1200.00 7123.25 7126.95 7126.87 7127.71 0.005010 7.57 204.31 116.83 0.74
CLOMR CL 8820 50yr 2100.00 7123.25 7127.85 7127.66 7128.79 0.004987 8.88 311.59 123.96 0.77
CLOMR CL 8820 100yr 2600.00 7123.25 7128.26 7129.30 0.004963 9.44 363.67 127.27 0.78
CLOMR CL 8820 500yr 3800.00 7123.25 7129.12 7130.37 0.004941 10.57 475.73 134.13 0.80
CLOMR CL 8700 10yr 1200.00 7122.65 7126.35 7126.27 7127.10 0.005042 7.58 203.79 116.79 0.74
CLOMR CL 8700 50yr 2100.00 7122.65 7127.26 7128.19 0.004915 8.83 313.23 124.06 0.77
CLOMR CL 8700 100yr 2600.00 7122.65 7127.68 7128.70 0.004878 9.38 365.90 127.41 0.77
CLOMR CL 8700 500yr 3800.00 7122.65 7128.55 7129.78 0.004818 10.48 479.93 134.38 0.79
CLOMR CL 8568 10yr 1200.00 7121.99 7125.78 7125.61 7126.46 0.004444 7.25 214.17 117.50 0.70
CLOMR CL 8568 50yr 2100.00 7121.99 7126.70 7127.56 0.004414 8.50 325.59 124.86 0.73
CLOMR CL 8568 100yr 2600.00 7121.99 7127.12 7128.07 0.004412 9.06 379.16 128.25 0.74
CLOMR CL 8568 500yr 3800.00 7121.99 7127.99 7127.49 7129.15 0.004442 10.19 495.18 172.64 0.76
CLOMR CL 8460 10yr 1200.00 7121.45 7125.07 7125.07 7125.90 0.005652 7.90 194.71 116.17 0.78
CLOMR CL 8460 50yr 2100.00 7121.45 7125.86 7125.86 7126.97 0.006136 9.55 288.99 122.49 0.85
CLOMR CL 8460 100yr 2600.00 7121.45 7126.21 7126.21 7127.47 0.006369 10.31 332.73 125.32 0.88
CLOMR CL 8460 500yr 3800.00 7121.45 7126.98 7126.98 7128.53 0.006558 11.66 430.83 131.43 0.91
CLOMR CL 8410 10yr 1200.00 7121.20 7124.44 7124.44 7125.15 0.013480 7.06 191.37 133.16 0.79
CLOMR CL 8410 50yr 2100.00 7121.20 7125.10 7125.10 7126.05 0.014150 8.44 279.94 138.38 0.84
CLOMR CL 8410 100yr 2600.00 7121.20 712541 712541 7126.48 0.014158 8.98 323.02 140.84 0.85
CLOMR CL 8410 500yr 3800.00 7121.20 7126.02 7126.02 7127.40 0.014583 10.15 410.69 145.74 0.89
CLOMR CL 8370 10yr 1200.00 7113.20 7119.67 7119.75 0.000593 245 545.99 158.92 0.19
CLOMR CL 8370 50yr 2100.00 7113.20 7120.71 7120.85 0.000830 3.26 715.60 167.24 0.23
CLOMR CL 8370 100yr 2600.00 7113.20 7121.19 7121.37 0.000922 3.61 798.04 171.14 0.24
CLOMR CL 8370 500yr 3800.00 7113.20 7122.20 7122.45 0.001077 4.27 974.26 176.65 0.27
CLOMR CL 8341 10yr 1200.00 7113.20 7119.44 7119.71 0.001291 4.51 332.88 121.11 0.34
CLOMR CL 8341 50yr 2100.00 7113.20 7120.35 7120.79 0.001842 5.97 446.17 128.37 0.42
CLOMR CL 8341 100yr 2600.00 7113.20 7120.77 7121.29 0.002055 6.59 501.55 131.78 0.45
CLOMR CL 8341 500yr 3800.00 7113.20 7121.65 7122.36 0.002435 7.78 620.52 138.63 0.50
CLOMR CL 8340 10yr 1200.00 7115.20 7119.15 7119.68 0.004494 6.45 233.50 118.81 0.61
CLOMR CL 8340 50yr 2100.00 7115.20 7120.07 7120.76 0.004538 7.58 346.49 126.19 0.64
CLOMR CL 8340 100yr 2600.00 7115.20 7120.50 7121.27 0.004546 8.07 401.32 129.62 0.65
CLOMR CL 8340 500yr 3800.00 7115.20 7121.38 7122.33 0.004624 9.10 517.40 136.60 0.67
CLOMR CL 8290 10yr 1200.00 7114.95 7118.95 7119.45 0.004186 6.29 239.66 119.23 0.59
CLOMR CL 8290 50yr 2100.00 7114.95 7119.87 7120.53 0.004342 7.46 351.86 126.53 0.62
CLOMR CL 8290 100yr 2600.00 7114.95 7120.29 7121.04 0.004381 7.97 406.46 129.94 0.64
CLOMR CL 8290 500yr 3800.00 7114.95 7121.16 7122.09 0.004515 9.02 521.61 136.84 0.66
CLOMR CL 8140 10yr 1200.00 7114.20 7117.79 7117.79 7118.60 0.007601 7.80 191.43 115.95 0.78
CLOMR CL 8140 50yr 2100.00 7114.20 7118.56 7118.56 7119.62 0.008157 9.35 282.07 122.04 0.84
CLOMR CL 8140 100yr 2600.00 7114.20 7118.89 7118.89 7120.10 0.008467 10.07 323.58 124.73 0.86
CLOMR CL 8140 500yr 3800.00 7114.20 7119.62 7119.62 7121.13 0.008693 11.35 416.89 130.58 0.90
CLOMR CL 8090 10yr 1200.00 7113.95 7117.19 7117.19 7117.90 0.013480 7.06 191.37 133.16 0.79
CLOMR CL 8090 50yr 2100.00 7113.95 7117.85 7117.85 7118.80 0.014150 8.44 279.94 138.38 0.84
CLOMR CL 8090 100yr 2600.00 7113.95 7118.16 7118.16 7119.23 0.014158 8.98 323.02 140.84 0.85
CLOMR CL 8090 500yr 3800.00 7113.95 7118.77 7118.77 7120.15 0.014583 10.15 410.69 145.74 0.89
CLOMR CL 8050 10yr 1200.00 7106.10 7112.56 7112.65 0.000594 245 545.89 158.91 0.19
CLOMR CL 8050 50yr 2100.00 7106.10 7113.62 7113.76 0.000822 3.25 717.77 167.34 0.23
CLOMR CL 8050 100yr 2600.00 7106.10 7114.11 7114.29 0.000911 3.59 801.36 171.29 0.24
CLOMR CL 8050 500yr 3800.00 7106.10 7115.14 7115.39 0.001055 4.24 981.39 177.03 0.26
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HEC-RAS Plan: PP Profiles River: Sand Creek Reach: CLOMR CL (Continued)

(This page not reviewed)

Reach River Sta Profile Q Total Min Ch EI 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) (fft) (ft/s) (sq ft) (ft)

CLOMR CL 8021 10yr 1200.00 7106.10 7112.31 7112.60 0.001024 4.67 329.96 120.91 0.36
CLOMR CL 8021 50yr 2100.00 7106.10 7113.20 7113.69 0.001518 6.30 440.57 128.02 0.44
CLOMR CL 8021 100yr 2600.00 7106.10 7113.62 7114.21 0.001723 7.00 494.14 131.32 0.48
CLOMR CL 8021 500yr 3800.00 7106.10 7114.48 7115.29 0.002093 8.36 610.01 138.11 0.54
CLOMR CL 8020 10yr 1200.00 7108.10 7111.84 7111.72 7112.56 0.004737 7.42 208.88 117.14 0.72
CLOMR CL 8020 50yr 2100.00 7108.10 7112.76 7113.65 0.004645 8.66 319.66 124.48 0.75
CLOMR CL 8020 100yr 2600.00 7108.10 7113.19 7114.17 0.004612 9.20 373.26 127.88 0.76
CLOMR CL 8020 500yr 3800.00 7108.10 7114.05 7115.25 0.004609 10.32 487.42 134.83 0.78
CLOMR CL 7970 10yr 1200.00 7107.85 7111.63 7111.47 7112.32 0.004500 7.28 213.12 117.43 0.71
CLOMR CL 7970 50yr 2100.00 7107.85 7112.56 7113.42 0.004396 8.49 326.05 124.89 0.73
CLOMR CL 7970 100yr 2600.00 7107.85 7112.99 7113.93 0.004382 9.04 380.08 128.30 0.74
CLOMR CL 7970 500yr 3800.00 7107.85 7113.85 7115.01 0.004449 10.19 493.49 135.19 0.76
CLOMR CL 7840 10yr 1200.00 7107.20 7110.82 7110.82 7111.65 0.005656 7.90 194.66 116.17 0.78
CLOMR CL 7840 50yr 2100.00 7107.20 7111.61 7111.61 7112.72 0.006136 9.55 288.99 122.49 0.85
CLOMR CL 7840 100yr 2600.00 7107.20 7111.96 7111.96 7113.22 0.006369 10.31 332.73 125.32 0.88
CLOMR CL 7840 500yr 3800.00 7107.20 7112.73 7112.73 7114.28 0.006558 11.66 430.83 131.43 0.91
CLOMR CL 7790 10yr 1200.00 7106.95 7110.19 7110.19 7110.90 0.013480 7.06 191.37 133.16 0.79
CLOMR CL 7790 50yr 2100.00 7106.95 7110.85 7110.85 7111.80 0.014150 8.44 279.94 138.38 0.84
CLOMR CL 7790 100yr 2600.00 7106.95 7111.16 7111.16 7112.23 0.014158 8.98 323.02 140.84 0.85
CLOMR CL 7790 500yr 3800.00 7106.95 7111.77 7111.77 7113.15 0.014583 10.15 410.69 145.74 0.89
CLOMR CL 7750 10yr 1200.00 7099.00 7105.45 7105.55 0.000297 2.60 543.95 158.81 0.20
CLOMR CL 7750 50yr 2100.00 7099.00 7107.35 7107.47 0.000262 2.98 860.46 174.01 0.19
CLOMR CL 7750 100yr 2600.00 7099.00 7108.60 7108.71 0.000207 2.95 1078.57 175.93 0.18
CLOMR CL 7750 500yr 3800.00 7099.00 7111.58 7111.68 0.000133 2.88 1609.51 180.53 0.15
CLOMR CL 7721 10yr 1200.00 7099.00 7105.23 7105.51 0.001014 4.65 331.26 121.00 0.35
CLOMR CL 7721 50yr 2100.00 7099.00 7107.17 7107.44 0.000728 4.84 581.44 136.54 0.32
CLOMR CL 7721 100yr 2600.00 7099.00 7108.45 7108.69 0.000532 4.61 763.12 146.74 0.28
CLOMR CL 7721 500yr 3800.00 7099.00 7111.48 7111.67 0.000295 4.20 1247.04 172.05 0.22
CLOMR CL 7720 10yr 1200.00 7101.00 7104.80 7104.62 7105.47 0.004349 7.19 215.98 117.63 0.69
CLOMR CL 7720 50yr 2100.00 7101.00 7107.10 7107.44 0.001256 5.48 507.19 136.00 0.41
CLOMR CL 7720 100yr 2600.00 7101.00 7108.42 7108.68 0.000785 4.99 692.97 146.44 0.33
CLOMR CL 7720 500yr 3800.00 7101.00 7111.47 7111.67 0.000368 4.35 1179.94 171.95 0.24
CLOMR CL 7670 10yr 1200.00 7100.75 7104.64 7105.25 0.003844 6.88 226.53 118.34 0.66
CLOMR CL 7670 50yr 2100.00 7100.75 7107.07 7107.37 0.001065 5.18 537.13 137.75 0.38
CLOMR CL 7670 100yr 2600.00 7100.75 7108.40 7108.64 0.000677 4.73 724.67 144.82 0.31
CLOMR CL 7670 500yr 3800.00 7100.75 7111.46 7111.65 0.000341 4.26 1202.87 169.86 0.23
CLOMR CL 7533 10yr 1200.00 7100.07 7104.41 7104.79 0.002186 5.63 279.90 121.89 0.50
CLOMR CL 7533 50yr 2100.00 7100.07 7107.01 7107.23 0.000680 4.43 623.27 138.55 0.31
CLOMR CL 7533 100yr 2600.00 7100.07 7108.36 7108.55 0.000464 4.15 811.03 139.79 0.26
CLOMR CL 7533 500yr 3800.00 7100.07 7111.43 7111.60 0.000291 4.10 1298.46 187.28 0.22
CLOMR CL 7400 10yr 1200.00 7099.40 7104.30 7104.54 0.001179 4.53 349.85 126.40 0.38
CLOMR CL 7400 50yr 2100.00 7099.40 7106.97 7107.14 0.000468 3.91 720.82 151.75 0.26
CLOMR CL 7400 100yr 2600.00 7099.40 7108.34 7108.48 0.000343 3.76 935.07 164.25 0.23
CLOMR CL 7400 500yr 3800.00 7099.40 7111.43 7111.55 0.000210 3.62 1519.42 216.33 0.19
CLOMR CL 7290 10yr 1200.00 7098.85 7104.25 7104.42 0.000733 3.83 413.93 130.39 0.30
CLOMR CL 7290 50yr 2100.00 7098.85 7106.95 7107.08 0.000341 3.50 794.38 148.79 0.22
CLOMR CL 7290 100yr 2600.00 7098.85 7108.32 7108.44 0.000265 3.44 1002.35 160.67 0.20
CLOMR CL 7290 500yr 3800.00 7098.85 711141 7111.53 0.000171 3.37 1553.14 185.66 0.17
CLOMR CL 7236 10yr 1200.00 7098.58 7103.90 7102.15 7104.34 0.001529 5.48 235.60 54.93 0.44
CLOMR CL 7236 50yr 2100.00 7098.58 7106.52 7103.31 7107.02 0.001005 5.92 378.99 54.97 0.38
CLOMR CL 7236 100yr 2600.00 7098.58 7107.84 7103.88 7108.38 0.000866 6.13 451.80 54.98 0.36
CLOMR CL 7236 500yr 3800.00 7098.58 7110.85 7105.10 7111.46 0.000662 6.52 617.14 55.02 0.33
CLOMR CL 7100 Bridge

CLOMR CL 6990 10yr 1200.00 7096.49 7100.06 7100.06 7101.37 0.008097 9.34 135.38 50.91 0.94
CLOMR CL 6990 50yr 2100.00 7096.49 7101.25 7101.25 7103.17 0.007813 11.41 196.23 50.93 0.97
CLOMR CL 6990 100yr 2600.00 7096.49 7101.87 7101.87 7104.06 0.007480 12.21 227.66 50.94 0.97
CLOMR CL 6990 500yr 3800.00 7096.49 7103.14 7103.14 7105.98 0.007169 13.94 292.58 50.95 0.99
CLOMR CL 6950 10yr 1200.00 7096.15 7099.77 7099.77 7100.60 0.005649 7.90 194.75 116.17 0.78
CLOMR CL 6950 50yr 2100.00 7096.15 7100.56 7100.56 7101.67 0.006144 9.56 288.85 122.48 0.85
CLOMR CL 6950 100yr 2600.00 7096.15 7100.92 7100.92 7102.17 0.006363 10.30 332.83 125.32 0.88
CLOMR CL 6950 500yr 3800.00 7096.15 7101.68 7101.68 7103.23 0.006568 11.67 430.61 131.41 0.91
CLOMR CL 6820 10yr 1200.00 7095.04 7098.66 7098.66 7099.49 0.005645 7.90 194.81 116.18 0.78
CLOMR CL 6820 50yr 2100.00 7095.04 7099.45 7099.45 7100.56 0.006137 9.55 288.97 122.49 0.85
CLOMR CL 6820 100yr 2600.00 7095.04 7099.81 7099.81 7101.06 0.006367 10.31 332.77 125.32 0.88
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Reach River Sta Profile Q Total Min Ch EI 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) (fft) (ft/s) (sq ft) (ft)
CLOMR CL 6820 500yr 3800.00 7095.04 7100.57 7100.57 7102.12 0.006568 11.67 430.61 131.41 0.91
CLOMR CL 6770 10yr 1200.00 7094.62 7097.86 7097.86 7098.57 0.013603 7.09 190.71 133.11 0.79
CLOMR CL 6770 50yr 2100.00 7094.62 7098.52 7098.52 7099.47 0.014143 8.44 279.99 138.38 0.84
CLOMR CL 6770 100yr 2600.00 7094.62 7098.83 7098.83 7099.90 0.014142 8.98 323.14 140.85 0.85
CLOMR CL 6770 500yr 3800.00 7094.62 7099.44 7099.44 7100.82 0.014578 10.15 410.74 145.74 0.89
CLOMR CL 6730 10yr 1200.00 7085.70 7092.16 7092.25 0.000594 245 545.60 158.90 0.19
CLOMR CL 6730 50yr 2100.00 7085.70 7093.21 7093.35 0.000828 3.26 716.25 167.27 0.23
CLOMR CL 6730 100yr 2600.00 7085.70 7093.70 7093.87 0.000918 3.60 799.13 171.19 0.24
CLOMR CL 6730 500yr 3800.00 7085.70 7094.73 7094.97 0.001060 4.24 977.59 175.10 0.27
CLOMR CL 6701 10yr 1200.00 7085.70 7091.91 7092.20 0.001026 4.67 329.69 120.89 0.36
CLOMR CL 6701 50yr 2100.00 7085.70 7092.79 7093.29 0.001533 6.32 438.91 127.92 0.45
CLOMR CL 6701 100yr 2600.00 7085.70 7093.20 7093.80 0.001747 7.03 491.60 131.17 0.48
CLOMR CL 6701 500yr 3800.00 7085.70 7094.05 7094.87 0.002134 8.42 605.80 137.96 0.54
CLOMR CL 6700 10yr 1200.00 7087.70 7091.41 7091.32 7092.16 0.004957 7.54 205.18 116.89 0.74
CLOMR CL 6700 50yr 2100.00 7087.70 7092.30 7092.11 7093.24 0.004935 8.85 312.77 124.04 0.77
CLOMR CL 6700 100yr 2600.00 7087.70 7092.72 7093.75 0.004920 9.41 364.81 127.35 0.78
CLOMR CL 6700 500yr 3800.00 7087.70 7093.58 7094.82 0.004903 10.54 477.01 134.21 0.80
CLOMR CL 6650 10yr 1200.00 7087.45 7091.16 7091.07 7091.91 0.004985 7.55 204.73 116.86 0.74
CLOMR CL 6650 50yr 2100.00 7087.45 7092.05 7091.86 7092.99 0.004935 8.85 312.77 124.04 0.77
CLOMR CL 6650 100yr 2600.00 7087.45 7092.47 7093.50 0.004915 9.41 364.93 127.36 0.78
CLOMR CL 6650 500yr 3800.00 7087.45 7093.33 7094.58 0.004894 10.54 477.33 134.23 0.80
CLOMR CL 6560 10yr 1200.00 7087.00 7090.71 7090.62 7091.46 0.004992 7.56 204.59 116.85 0.74
CLOMR CL 6560 50yr 2100.00 7087.00 7091.61 7092.54 0.004894 8.82 313.71 124.09 0.76
CLOMR CL 6560 100yr 2600.00 7087.00 7092.03 7093.05 0.004843 9.36 366.84 127.47 0.77
CLOMR CL 6560 500yr 3800.00 7087.00 7092.90 7094.13 0.004829 10.49 479.53 134.36 0.79
CLOMR CL 6436 10yr 1200.00 7086.38 7090.16 7090.00 7090.85 0.004491 7.28 213.29 117.44 0.70
CLOMR CL 6436 50yr 2100.00 7086.38 7091.08 7091.94 0.004473 8.54 324.04 124.76 0.73
CLOMR CL 6436 100yr 2600.00 7086.38 7091.51 7092.46 0.004432 9.07 378.57 128.21 0.74
CLOMR CL 6436 500yr 3800.00 7086.38 7092.34 7093.53 0.004575 10.29 488.67 134.90 0.77
CLOMR CL 6340 10yr 1200.00 7085.90 7089.52 7089.52 7090.35 0.005645 7.90 194.81 116.18 0.78
CLOMR CL 6340 50yr 2100.00 7085.90 7090.31 7090.31 7091.42 0.006141 9.56 288.91 122.48 0.85
CLOMR CL 6340 100yr 2600.00 7085.90 7090.67 7090.67 7091.92 0.006367 10.31 332.77 125.32 0.88
CLOMR CL 6340 500yr 3800.00 7085.90 7091.43 7091.43 7092.98 0.006570 11.67 430.55 131.41 0.92
CLOMR CL 6290 10yr 1200.00 7085.65 7088.89 7088.89 7089.60 0.013603 7.09 190.71 133.11 0.79
CLOMR CL 6290 50yr 2100.00 7085.65 7089.55 7089.55 7090.50 0.014143 8.44 279.99 138.38 0.84
CLOMR CL 6290 100yr 2600.00 7085.65 7089.86 7089.86 7090.93 0.014152 8.98 323.07 140.84 0.85
CLOMR CL 6290 500yr 3800.00 7085.65 7090.47 7090.47 7091.85 0.014531 10.14 411.16 145.76 0.88
CLOMR CL 6250 10yr 1200.00 7076.70 7083.16 7083.25 0.000594 245 545.83 158.91 0.19
CLOMR CL 6250 50yr 2100.00 7076.70 7084.22 7084.36 0.000823 3.25 717.72 167.34 0.23
CLOMR CL 6250 100yr 2600.00 7076.70 7084.71 7084.89 0.000911 3.59 801.30 171.29 0.24
CLOMR CL 6250 500yr 3800.00 7076.70 7085.74 7085.99 0.001060 4.25 981.87 178.84 0.27
CLOMR CL 6221 10yr 1200.00 7076.70 7082.91 7083.20 0.001024 4.67 329.92 120.91 0.36
CLOMR CL 6221 50yr 2100.00 7076.70 7083.80 7084.29 0.001519 6.30 440.53 128.02 0.44
CLOMR CL 6221 100yr 2600.00 7076.70 7084.22 7084.81 0.001724 7.00 494.03 131.32 0.48
CLOMR CL 6221 500yr 3800.00 7076.70 7085.08 7085.89 0.002094 8.36 609.98 138.13 0.54
CLOMR CL 6220 10yr 1200.00 7078.70 7082.44 7082.32 7083.16 0.004769 7.43 208.33 11711 0.72
CLOMR CL 6220 50yr 2100.00 7078.70 7083.36 7084.25 0.004650 8.66 319.56 124.47 0.75
CLOMR CL 6220 100yr 2600.00 7078.70 7083.78 7084.77 0.004618 9.20 373.10 127.87 0.76
CLOMR CL 6220 500yr 3800.00 7078.70 7084.65 7085.85 0.004608 10.32 487.45 134.83 0.78
CLOMR CL 6170 10yr 1200.00 7078.45 7082.23 7082.07 7082.92 0.004503 7.28 213.08 117.43 0.71
CLOMR CL 6170 50yr 2100.00 7078.45 7083.16 7084.02 0.004403 8.50 325.89 124.88 0.73
CLOMR CL 6170 100yr 2600.00 7078.45 7083.59 7084.53 0.004386 9.04 379.98 128.30 0.74
CLOMR CL 6170 500yr 3800.00 7078.45 7084.45 7085.61 0.004450 10.19 493.45 135.19 0.76
CLOMR CL 6040 10yr 1200.00 7077.80 7081.42 7081.42 7082.25 0.005649 7.90 194.75 116.17 0.78
CLOMR CL 6040 50yr 2100.00 7077.80 7082.21 7082.21 7083.32 0.006134 9.55 289.03 122.49 0.85
CLOMR CL 6040 100yr 2600.00 7077.80 7082.56 7082.56 7083.82 0.006367 10.31 332.77 125.32 0.88
CLOMR CL 6040 500yr 3800.00 7077.80 7083.33 7083.33 7084.88 0.006570 11.67 430.55 131.41 0.92
CLOMR CL 5990 10yr 1200.00 7077.55 7080.79 7080.79 7081.50 0.013603 7.09 190.71 133.11 0.79
CLOMR CL 5990 50yr 2100.00 7077.55 7081.45 7081.45 7082.40 0.014143 8.44 279.99 138.38 0.84
CLOMR CL 5990 100yr 2600.00 7077.55 7081.76 7081.76 7082.83 0.014142 8.98 323.14 140.85 0.85
CLOMR CL 5990 500yr 3800.00 7077.55 7082.37 7082.37 7083.75 0.014578 10.15 410.74 145.74 0.89
CLOMR CL 5950 10yr 1200.00 7068.60 7075.06 7075.15 0.000594 245 545.66 158.90 0.19
CLOMR CL 5950 50yr 2100.00 7068.60 7076.11 7076.25 0.000827 3.26 716.55 167.28 0.23
CLOMR CL 5950 100yr 2600.00 7068.60 7076.60 7076.78 0.000917 3.60 799.52 171.20 0.24
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Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
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CLOMR CL 5950 500yr 3800.00 7068.60 7077.63 7077.87 0.001058 4.24 978.02 175.18 0.27
CLOMR CL 5921 10yr 1200.00 7068.60 7074.81 7075.10 0.001025 4.67 329.73 120.89 0.36
CLOMR CL 5921 50yr 2100.00 7068.60 7075.69 7076.19 0.001531 6.31 439.20 127.93 0.45
CLOMR CL 5921 100yr 2600.00 7068.60 7076.10 7076.70 0.001743 7.03 492.02 131.20 0.48
CLOMR CL 5921 500yr 3800.00 7068.60 7076.95 7077.77 0.002129 8.41 606.31 137.99 0.54
CLOMR CL 5920 10yr 1200.00 7070.60 7074.32 7074.22 7075.06 0.004895 7.50 206.19 116.96 0.73
CLOMR CL 5920 50yr 2100.00 7070.60 7075.21 7075.01 7076.14 0.004886 8.81 313.89 12411 0.76
CLOMR CL 5920 100yr 2600.00 7070.60 7075.63 7076.65 0.004867 9.38 366.21 127.43 0.77
CLOMR CL 5920 500yr 3800.00 7070.60 7076.49 7077.73 0.004869 10.52 478.16 134.28 0.80
CLOMR CL 5870 10yr 1200.00 7070.35 7074.08 7073.97 7074.81 0.004837 7.47 207.16 117.02 0.73
CLOMR CL 5870 50yr 2100.00 7070.35 7074.97 7074.76 7075.89 0.004844 8.79 314.86 124.17 0.76
CLOMR CL 5870 100yr 2600.00 7070.35 7075.39 7076.41 0.004825 9.35 367.34 127.50 0.77
CLOMR CL 5870 500yr 3800.00 7070.35 7076.24 7077.48 0.004837 10.49 479.27 134.34 0.79
CLOMR CL 5800 10yr 1200.00 7070.00 7073.79 7073.62 7074.47 0.004421 7.24 214.61 117.53 0.70
CLOMR CL 5800 50yr 2100.00 7070.00 7074.67 7075.55 0.004618 8.64 320.33 124.52 0.74
CLOMR CL 5800 100yr 2600.00 7070.00 7075.08 7076.07 0.004630 9.21 372.76 127.84 0.76
CLOMR CL 5800 500yr 3800.00 7070.00 7075.92 7077.14 0.004736 10.42 482.82 134.55 0.79
CLOMR CL 5740 10yr 1200.00 7069.70 7073.32 7073.32 7074.15 0.005656 7.90 194.66 116.17 0.78
CLOMR CL 5740 50yr 2100.00 7069.70 7074.11 7074.11 7075.22 0.006136 9.55 288.99 122.49 0.85
CLOMR CL 5740 100yr 2600.00 7069.70 7074.46 7074.46 7075.72 0.006369 10.31 332.73 125.32 0.88
CLOMR CL 5740 500yr 3800.00 7069.70 7075.23 7075.23 7076.78 0.006558 11.66 430.83 131.43 0.91
CLOMR CL 5690 10yr 1200.00 7069.45 7072.69 7072.69 7073.40 0.013480 7.06 191.37 133.16 0.79
CLOMR CL 5690 50yr 2100.00 7069.45 7073.35 7073.35 7074.30 0.014150 8.44 279.94 138.38 0.84
CLOMR CL 5690 100yr 2600.00 7069.45 7073.66 7073.66 7074.73 0.014158 8.98 323.02 140.84 0.85
CLOMR CL 5690 500yr 3800.00 7069.45 7074.27 7074.27 7075.65 0.014583 10.15 410.69 145.74 0.89
CLOMR CL 5650 10yr 1200.00 7061.70 7068.16 7068.25 0.000594 245 545.60 158.90 0.19
CLOMR CL 5650 50yr 2100.00 7061.70 7069.21 7069.35 0.000827 3.26 716.33 167.27 0.23
CLOMR CL 5650 100yr 2600.00 7061.70 7069.70 7069.88 0.000918 3.60 799.30 171.20 0.24
CLOMR CL 5650 500yr 3800.00 7061.70 7070.72 7070.97 0.001059 4.24 977.13 174.22 0.27
CLOMR CL 5621 10yr 1200.00 7061.70 7067.91 7068.20 0.001026 4.67 329.69 120.89 0.36
CLOMR CL 5621 50yr 2100.00 7061.70 7068.79 7069.29 0.001533 6.32 438.97 127.92 0.45
CLOMR CL 5621 100yr 2600.00 7061.70 7069.20 7069.80 0.001745 7.03 491.79 131.18 0.48
CLOMR CL 5621 500yr 3800.00 7061.70 7070.04 7070.87 0.002135 8.42 605.73 138.04 0.54
CLOMR CL 5620 10yr 1200.00 7063.70 7067.41 7067.32 7068.16 0.004967 7.54 205.01 116.88 0.74
CLOMR CL 5620 50yr 2100.00 7063.70 7068.31 7068.11 7069.24 0.004925 8.84 313.01 124.05 0.77
CLOMR CL 5620 100yr 2600.00 7063.70 7068.72 7069.75 0.004903 9.40 365.25 127.38 0.78
CLOMR CL 5620 500yr 3800.00 7063.70 7069.58 7070.82 0.004905 10.54 476.94 134.21 0.80
CLOMR CL 5570 10yr 1200.00 7063.45 7067.16 7067.07 7067.91 0.004950 7.53 205.30 116.90 0.74
CLOMR CL 5570 50yr 2100.00 7063.45 7068.06 7067.86 7068.99 0.004898 8.82 313.61 124.09 0.76
CLOMR CL 5570 100yr 2600.00 7063.45 7068.48 7069.50 0.004873 9.38 366.05 127.43 0.77
CLOMR CL 5570 500yr 3800.00 7063.45 7069.33 7070.58 0.004882 10.53 477.73 134.25 0.80
CLOMR CL 5491 10yr 1200.00 7063.06 7066.77 7066.68 7067.52 0.004985 7.55 204.71 116.86 0.74
CLOMR CL 5491 50yr 2100.00 7063.06 7067.67 7068.60 0.004881 8.81 314.01 124.11 0.76
CLOMR CL 5491 100yr 2600.00 7063.06 7068.09 7069.11 0.004843 9.36 366.84 127.47 0.77
CLOMR CL 5491 500yr 3800.00 7063.06 7068.95 7070.19 0.004864 10.51 478.35 134.29 0.80
CLOMR CL 5410 10yr 1200.00 7062.65 7066.41 7066.27 7067.11 0.004633 7.36 210.71 117.27 0.72
CLOMR CL 5410 50yr 2100.00 7062.65 7067.33 7068.21 0.004553 8.60 321.97 124.63 0.74
CLOMR CL 5410 100yr 2600.00 7062.65 7067.74 7068.72 0.004569 9.17 374.51 127.95 0.75
CLOMR CL 5410 500yr 3800.00 7062.65 7068.58 7069.79 0.004683 10.38 484.72 134.67 0.78
CLOMR CL 5340 10yr 1200.00 7062.30 7065.92 7065.92 7066.75 0.005649 7.90 194.75 116.17 0.78
CLOMR CL 5340 50yr 2100.00 7062.30 7066.71 7066.71 7067.82 0.006134 9.55 289.03 122.49 0.85
CLOMR CL 5340 100yr 2600.00 7062.30 7067.06 7067.06 7068.32 0.006367 10.31 332.77 125.32 0.88
CLOMR CL 5340 500yr 3800.00 7062.30 7067.83 7067.83 7069.38 0.006570 11.67 430.55 131.41 0.92
CLOMR CL 5290 10yr 1200.00 7062.05 7065.29 7065.29 7066.07 0.006556 7.37 190.25 133.09 0.82
CLOMR CL 5290 50yr 2100.00 7062.05 7066.02 7066.02 7067.06 0.006707 8.85 290.35 138.97 0.87
CLOMR CL 5290 100yr 2600.00 7062.05 7066.36 7066.36 7067.53 0.006761 9.49 337.62 141.67 0.88
CLOMR CL 5290 500yr 3800.00 7062.05 7067.05 7067.05 7068.50 0.006906 10.79 437.27 147.19 0.92
CLOMR CL 5250 10yr 1200.00 7054.10 7060.54 7060.64 0.000300 2.61 542.24 158.73 0.20
CLOMR CL 5250 50yr 2100.00 7054.10 7061.57 7061.74 0.000446 3.57 709.37 166.94 0.25
CLOMR CL 5250 100yr 2600.00 7054.10 7062.05 7062.26 0.000508 4.00 790.33 170.77 0.27
CLOMR CL 5250 500yr 3800.00 7054.10 7063.05 7063.35 0.000615 4.82 965.16 174.96 0.30
CLOMR CL 5221 10yr 1200.00 7054.10 7060.31 7060.60 0.001026 4.67 329.67 120.89 0.36
CLOMR CL 5221 50yr 2100.00 7054.10 7061.19 7061.69 0.001535 6.32 438.76 127.91 0.45
CLOMR CL 5221 100yr 2600.00 7054.10 7061.60 7062.19 0.001748 7.04 491.44 131.16 0.48
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CLOMR CL 5221 500yr 3800.00 7054.10 7062.44 7063.27 0.002135 8.42 605.70 137.95 0.54
CLOMR CL 5220 10yr 1200.00 7056.10 7059.81 7059.72 7060.56 0.004985 7.55 204.71 116.86 0.74
CLOMR CL 5220 50yr 2100.00 7056.10 7060.70 7060.51 7061.64 0.004965 8.86 312.08 123.99 0.77
CLOMR CL 5220 100yr 2600.00 7056.10 7061.11 7060.87 7062.15 0.004947 9.43 364.10 127.30 0.78
CLOMR CL 5220 500yr 3800.00 7056.10 7061.97 7063.22 0.004927 10.56 476.19 134.16 0.80
CLOMR CL 5170 10yr 1200.00 7055.85 7059.56 7059.47 7060.31 0.004996 7.56 204.54 116.84 0.74
CLOMR CL 5170 50yr 2100.00 7055.85 7060.45 7060.26 7061.39 0.004960 8.86 312.20 124.00 0.77
CLOMR CL 5170 100yr 2600.00 7055.85 7060.87 7061.90 0.004937 9.42 364.35 127.32 0.78
CLOMR CL 5170 500yr 3800.00 7055.85 7061.72 7062.97 0.004914 10.55 476.65 134.19 0.80
CLOMR CL 5060 10yr 1200.00 7055.30 7059.01 7058.92 7059.76 0.004982 7.55 204.76 116.86 0.74
CLOMR CL 5060 50yr 2100.00 7055.30 7059.92 7060.84 0.004870 8.80 314.26 124.13 0.76
CLOMR CL 5060 100yr 2600.00 7055.30 7060.34 7061.35 0.004832 9.35 367.15 127.49 0.77
CLOMR CL 5060 500yr 3800.00 7055.30 7061.21 7062.43 0.004784 10.45 481.11 134.45 0.79
CLOMR CL 4945 10yr 1200.00 7054.73 7058.52 7058.35 7059.20 0.004460 7.26 213.86 117.48 0.70
CLOMR CL 4945 50yr 2100.00 7054.73 7059.43 7060.29 0.004431 8.52 325.14 124.83 0.73
CLOMR CL 4945 100yr 2600.00 7054.73 7059.86 7060.81 0.004425 9.07 378.76 128.22 0.74
CLOMR CL 4945 500yr 3800.00 7054.73 7060.72 7061.89 0.004479 10.22 492.30 135.12 0.77
CLOMR CL 4840 10yr 1200.00 7054.20 7057.82 7057.82 7058.65 0.005656 7.90 194.66 116.17 0.78
CLOMR CL 4840 50yr 2100.00 7054.20 7058.61 7058.61 7059.72 0.006140 9.56 288.93 122.49 0.85
CLOMR CL 4840 100yr 2600.00 7054.20 7058.97 7058.97 7060.22 0.006366 10.30 332.79 125.32 0.88
CLOMR CL 4840 500yr 3800.00 7054.20 7059.73 7059.73 7061.28 0.006558 11.66 430.83 131.43 0.91
CLOMR CL 4790 10yr 1200.00 7053.95 7057.19 7057.19 7057.90 0.013480 7.06 191.37 133.16 0.79
CLOMR CL 4790 50yr 2100.00 7053.95 7057.85 7057.85 7058.80 0.014150 8.44 279.94 138.38 0.84
CLOMR CL 4790 100yr 2600.00 7053.95 7058.16 7058.16 7059.23 0.014158 8.98 323.02 140.84 0.85
CLOMR CL 4790 500yr 3800.00 7053.95 7058.77 7058.77 7060.15 0.014583 10.15 410.69 145.74 0.89
CLOMR CL 4750 10yr 1200.00 7046.00 7052.46 7052.55 0.000595 245 545.58 158.89 0.19
CLOMR CL 4750 50yr 2100.00 7046.00 7053.51 7053.65 0.000828 3.26 716.14 167.26 0.23
CLOMR CL 4750 100yr 2600.00 7046.00 7054.00 7054.17 0.000919 3.60 798.93 171.18 0.24
CLOMR CL 4750 500yr 3800.00 7046.00 7055.02 7055.27 0.001070 4.26 978.25 178.16 0.27
CLOMR CL 4721 10yr 1200.00 7046.00 7052.21 7052.50 0.001026 4.67 329.67 120.89 0.36
CLOMR CL 4721 50yr 2100.00 7046.00 7053.09 7053.58 0.001535 6.32 438.70 127.90 0.45
CLOMR CL 4721 100yr 2600.00 7046.00 7053.50 7054.09 0.001749 7.04 491.38 131.16 0.48
CLOMR CL 4721 500yr 3800.00 7046.00 7054.34 7055.17 0.002137 8.43 605.43 137.94 0.54
CLOMR CL 4720 10yr 1200.00 7048.00 7051.70 7051.62 7052.46 0.005007 7.56 204.37 116.83 0.74
CLOMR CL 4720 50yr 2100.00 7048.00 7052.60 7052.41 7053.54 0.004981 8.87 311.71 123.96 0.77
CLOMR CL 4720 100yr 2600.00 7048.00 7053.01 7052.77 7054.05 0.004959 9.44 363.79 127.28 0.78
CLOMR CL 4720 500yr 3800.00 7048.00 7053.87 7055.12 0.004937 10.57 475.86 134.14 0.80
CLOMR CL 4670 10yr 1200.00 7047.75 7051.45 7051.37 7052.20 0.005017 7.57 204.19 116.82 0.74
CLOMR CL 4670 50yr 2100.00 7047.75 7052.35 7052.16 7053.29 0.004973 8.87 311.89 123.98 0.77
CLOMR CL 4670 100yr 2600.00 7047.75 7052.76 7053.80 0.004944 9.43 364.16 127.30 0.78
CLOMR CL 4670 500yr 3800.00 7047.75 7053.62 7054.87 0.004921 10.56 476.39 134.17 0.80
CLOMR CL 4570 10yr 1200.00 7047.25 7050.96 7050.87 7051.71 0.004996 7.56 204.54 116.84 0.74
CLOMR CL 4570 50yr 2100.00 7047.25 7051.87 7052.79 0.004878 8.81 314.07 124.12 0.76
CLOMR CL 4570 100yr 2600.00 7047.25 7052.29 7053.30 0.004839 9.36 366.96 127.48 0.77
CLOMR CL 4570 500yr 3800.00 7047.25 7053.16 7054.38 0.004782 10.45 481.18 134.46 0.79
CLOMR CL 4450 10yr 1200.00 7046.65 7050.44 7050.27 7051.12 0.004439 7.25 214.26 117.51 0.70
CLOMR CL 4450 50yr 2100.00 7046.65 7051.36 7052.22 0.004406 8.50 325.81 124.87 0.73
CLOMR CL 4450 100yr 2600.00 7046.65 7051.78 7052.73 0.004401 9.05 379.51 128.27 0.74
CLOMR CL 4450 500yr 3800.00 7046.65 7052.65 7053.81 0.004449 10.19 493.49 135.19 0.76
CLOMR CL 4340 10yr 1200.00 7046.10 7049.72 7049.72 7050.55 0.005645 7.90 194.81 116.18 0.78
CLOMR CL 4340 50yr 2100.00 7046.10 7050.51 7050.51 7051.62 0.006141 9.56 288.91 122.48 0.85
CLOMR CL 4340 100yr 2600.00 7046.10 7050.87 7050.87 7052.12 0.006367 10.31 332.77 125.32 0.88
CLOMR CL 4340 500yr 3800.00 7046.10 7051.63 7051.63 7053.18 0.006570 11.67 430.55 131.41 0.92
CLOMR CL 4290 10yr 1200.00 7045.85 7049.09 7049.09 7049.80 0.013603 7.09 190.71 133.11 0.79
CLOMR CL 4290 50yr 2100.00 7045.85 7049.75 7049.75 7050.70 0.014143 8.44 279.99 138.38 0.84
CLOMR CL 4290 100yr 2600.00 7045.85 7050.06 7050.06 7051.13 0.014152 8.98 323.07 140.84 0.85
CLOMR CL 4290 500yr 3800.00 7045.85 7050.67 7050.67 7052.05 0.014578 10.15 410.74 145.74 0.89
CLOMR CL 4250 10yr 1200.00 7037.80 7044.26 7044.35 0.000595 245 545.58 158.89 0.19
CLOMR CL 4250 50yr 2100.00 7037.80 7045.31 7045.45 0.000828 3.26 716.14 167.26 0.23
CLOMR CL 4250 100yr 2600.00 7037.80 7045.80 7045.97 0.000920 3.61 798.60 171.16 0.24
CLOMR CL 4250 500yr 3800.00 7037.80 7046.82 7047.07 0.001061 4.25 976.76 174.73 0.27
CLOMR CL 4221 10yr 1200.00 7037.80 7044.01 7044.30 0.001026 4.67 329.67 120.89 0.36
CLOMR CL 4221 50yr 2100.00 7037.80 7044.89 7045.38 0.001535 6.32 438.70 127.90 0.45
CLOMR CL 4221 100yr 2600.00 7037.80 7045.29 7045.89 0.001752 7.04 491.06 131.14 0.48
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HEC-RAS Plan: PP Profiles River: Sand Creek Reach: CLOMR CL (Continued)

Reach River Sta Profile Q Total Min Ch EI 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) (fft) (ft/s) (sq ft) (ft)
CLOMR CL 4221 500yr 3800.00 7037.80 7046.14 7046.96 0.002143 8.43 604.82 137.90 0.54
CLOMR CL 4220 10yr 1200.00 7039.80 7043.50 7043.42 7044.25 0.005003 7.56 204.42 116.84 0.74
CLOMR CL 4220 50yr 2100.00 7039.80 7044.39 7044.21 7045.34 0.005003 8.89 311.23 123.93 0.77
CLOMR CL 4220 100yr 2600.00 7039.80 7044.80 7044.56 7045.85 0.004995 9.46 362.86 127.22 0.78
CLOMR CL 4220 500yr 3800.00 7039.80 7045.66 7046.92 0.004984 10.60 474.29 134.05 0.81
CLOMR CL 4170 10yr 1200.00 7039.55 7043.25 7043.17 7044.00 0.005010 7.57 204.31 116.83 0.74
CLOMR CL 4170 50yr 2100.00 7039.55 7044.14 7043.96 7045.09 0.005003 8.89 311.23 123.93 0.77
CLOMR CL 4170 100yr 2600.00 7039.55 7044.55 7044.31 7045.60 0.004992 9.46 362.92 127.23 0.78
CLOMR CL 4170 500yr 3800.00 7039.55 7045.41 7046.67 0.004980 10.60 474.42 134.05 0.81
CLOMR CL 4025 10yr 1200.00 7038.83 7042.54 7042.45 7043.29 0.005000 7.56 204.48 116.84 0.74
CLOMR CL 4025 50yr 2100.00 7038.83 7043.43 7043.24 7044.37 0.004971 8.87 311.95 123.98 0.77
CLOMR CL 4025 100yr 2600.00 7038.83 7043.84 7044.88 0.004949 9.43 364.04 127.30 0.78
CLOMR CL 4025 500yr 3800.00 7038.83 7044.70 7045.95 0.004923 10.56 476.32 134.17 0.80
CLOMR CL 3900 10yr 1200.00 7038.20 7041.91 7041.82 7042.66 0.004939 7.53 205.47 116.91 0.74
CLOMR CL 3900 50yr 2100.00 7038.20 7042.82 7043.74 0.004844 8.79 314.89 124.17 0.76
CLOMR CL 3900 100yr 2600.00 7038.20 7043.25 7044.26 0.004749 9.30 369.42 127.64 0.77
CLOMR CL 3900 500yr 3800.00 7038.20 7044.11 7045.33 0.004758 10.43 482.06 134.51 0.79
CLOMR CL 3789 10yr 1200.00 7037.65 7041.43 7041.27 7042.12 0.004491 7.28 213.29 117.44 0.70
CLOMR CL 3789 50yr 2100.00 7037.65 7042.35 7043.21 0.004463 8.54 324.28 124.77 0.73
CLOMR CL 3789 100yr 2600.00 7037.65 7042.80 7043.74 0.004318 8.99 382.08 128.43 0.73
CLOMR CL 3789 500yr 3800.00 7037.65 7043.64 7044.81 0.004488 10.22 491.97 135.10 0.77
CLOMR CL 3640 10yr 1200.00 7036.90 7040.51 7040.51 7041.35 0.005731 7.94 193.62 185.69 0.79
CLOMR CL 3640 50yr 2100.00 7036.90 7041.32 7041.32 7042.42 0.006072 9.52 290.11 196.69 0.84
CLOMR CL 3640 100yr 2600.00 7036.90 7041.64 7041.64 7042.92 0.006546 10.41 329.47 200.99 0.89
CLOMR CL 3640 500yr 3800.00 7036.90 7042.45 704245 7043.98 0.006457 11.60 433.18 211.88 0.91
CLOMR CL 3590 10yr 1200.00 7036.65 7039.93 7039.93 7040.60 0.012668 6.91 196.06 227.62 0.76
CLOMR CL 3590 50yr 2100.00 7036.65 7040.58 7040.58 7041.50 0.013423 8.28 285.79 248.12 0.82
CLOMR CL 3590 100yr 2600.00 7036.65 7040.88 7040.88 7041.93 0.013727 8.88 327.61 257.66 0.84
CLOMR CL 3590 500yr 3800.00 7036.65 7041.52 7041.52 7042.84 0.013717 9.93 421.48 277.11 0.86
CLOMR CL 3550 10yr 1200.00 7027.70 7034.16 7030.47 7034.25 0.000594 245 545.68 158.90 0.19
CLOMR CL 3550 50yr 2100.00 7027.70 7035.21 7031.57 7035.35 0.000826 3.26 716.58 167.29 0.23
CLOMR CL 3550 100yr 2600.00 7027.70 7035.70 7032.09 7035.88 0.000917 3.60 799.46 171.20 0.24
CLOMR CL 3550 500yr 3800.00 7027.70 7036.73 7033.44 7036.98 0.001090 4.31 992.98 335.51 0.27
CLOMR CL 3521 10yr 1200.00 7027.70 7033.91 7031.51 7034.20 0.001025 4.67 329.75 120.90 0.36
CLOMR CL 3521 50yr 2100.00 7027.70 7034.79 7033.47 7035.29 0.001530 6.31 439.28 127.94 0.45
CLOMR CL 3521 100yr 2600.00 7027.70 7035.20 7033.94 7035.80 0.001743 7.03 491.98 131.20 0.48
CLOMR CL 3521 500yr 3800.00 7027.70 7036.06 7034.80 7036.88 0.002117 8.40 607.55 311.48 0.54
CLOMR CL 3520 10yr 1200.00 7029.70 7033.43 7033.33 7034.16 0.004853 7.48 206.90 117.01 0.73
CLOMR CL 3520 50yr 2100.00 7029.70 7034.32 7034.13 7035.24 0.004867 8.80 314.34 124.14 0.76
CLOMR CL 3520 100yr 2600.00 7029.70 7034.73 7034.42 7035.75 0.004859 9.37 366.43 127.45 0.77
CLOMR CL 3520 500yr 3800.00 7029.70 7035.61 7035.26 7036.83 0.004769 10.44 481.66 134.49 0.79
CLOMR CL 3470 10yr 1200.00 7029.45 7033.18 7033.08 7033.91 0.004850 7.48 206.95 117.01 0.73
CLOMR CL 3470 50yr 2100.00 7029.45 7034.08 7033.88 7034.99 0.004818 8.77 315.49 124.21 0.76
CLOMR CL 3470 100yr 2600.00 7029.45 7034.49 7034.24 7035.50 0.004834 9.35 367.11 127.49 0.77
CLOMR CL 3470 500yr 3800.00 7029.45 7035.38 7035.00 7036.59 0.004693 10.38 484.36 134.65 0.78
CLOMR CL 3420 10yr 1200.00 7029.20 7032.83 7032.83 7033.65 0.005563 7.85 195.96 116.26 0.78
CLOMR CL 3420 50yr 2100.00 7029.20 7033.64 7033.64 7034.72 0.005972 9.46 291.86 122.68 0.84
CLOMR CL 3420 100yr 2600.00 7029.20 7034.00 7034.00 7035.22 0.006167 10.19 336.59 125.56 0.86
CLOMR CL 3420 500yr 3800.00 7029.20 7034.70 7034.70 7036.28 0.006742 11.78 426.66 131.18 0.93
CLOMR CL 3370 10yr 1200.00 7028.95 7032.21 7032.21 7032.97 0.006339 7.29 192.94 153.24 0.81
CLOMR CL 3370 50yr 2100.00 7028.95 7032.95 7032.95 7033.96 0.006430 8.72 294.85 168.04 0.85
CLOMR CL 3370 100yr 2600.00 7028.95 7033.29 7033.29 7034.43 0.006546 9.39 341.52 174.69 0.87
CLOMR CL 3370 500yr 3800.00 7028.95 7033.98 7033.98 7035.40 0.006696 10.68 441.97 184.42 0.91
CLOMR CL 3330 10yr 1200.00 7021.00 7027.46 7023.77 7027.55 0.000594 245 545.89 158.91 0.19
CLOMR CL 3330 50yr 2100.00 7021.00 7028.52 7024.87 7028.66 0.000822 3.25 717.77 189.94 0.23
CLOMR CL 3330 100yr 2600.00 7021.00 7029.01 7025.39 7029.19 0.000911 3.59 801.27 204.19 0.24
CLOMR CL 3330 500yr 3800.00 7021.00 7030.04 7026.73 7030.29 0.001048 4.23 980.72 219.98 0.26
CLOMR CL 3301 10yr 1200.00 7021.00 7027.21 7024.81 7027.50 0.001024 4.67 329.96 176.17 0.36
CLOMR CL 3301 50yr 2100.00 7021.00 7028.10 7026.75 7028.59 0.001518 6.30 440.57 197.35 0.44
CLOMR CL 3301 100yr 2600.00 7021.00 7028.52 7027.23 7029.11 0.001725 7.00 494.01 203.28 0.48
CLOMR CL 3301 500yr 3800.00 7021.00 7029.38 7028.10 7030.19 0.002094 8.36 610.08 2156.71 0.54
CLOMR CL 3300 10yr 1200.00 7023.00 7026.74 7026.61 7027.46 0.004734 741 208.93 162.70 0.72
CLOMR CL 3300 50yr 2100.00 7023.00 7027.66 7027.42 7028.55 0.004648 8.66 319.60 187.58 0.75
CLOMR CL 3300 100yr 2600.00 7023.00 7028.08 7027.79 7029.07 0.004619 9.21 373.07 197.06 0.76
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HEC-RAS Plan: PP Profiles River: Sand Creek Reach: CLOMR CL (Continued)

Reach River Sta Profile Q Total Min Ch EI 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) (fft) (ft/s) (sq ft) (ft)
CLOMR CL 3300 500yr 3800.00 7023.00 7028.96 7028.55 7030.15 0.004600 10.31 487.75 209.63 0.78
CLOMR CL 3250 10yr 1200.00 7022.75 7026.54 7026.36 7027.22 0.004427 7.24 214.49 132.46 0.70
CLOMR CL 3250 50yr 2100.00 7022.75 7027.46 7027.17 7028.32 0.004399 8.49 325.99 143.36 0.73
CLOMR CL 3250 100yr 2600.00 7022.75 7027.89 7027.52 7028.83 0.004388 9.04 379.89 148.40 0.74
CLOMR CL 3250 500yr 3800.00 7022.75 7028.75 7028.25 7029.91 0.004438 10.19 493.88 158.96 0.76
CLOMR CL 3140 10yr 1200.00 7022.20 7025.82 7025.82 7026.65 0.005656 7.90 194.66 116.17 0.78
CLOMR CL 3140 50yr 2100.00 7022.20 7026.61 7026.61 7027.72 0.006136 9.55 288.99 122.49 0.85
CLOMR CL 3140 100yr 2600.00 7022.20 7026.96 7026.96 7028.22 0.006369 10.31 332.73 125.32 0.88
CLOMR CL 3140 500yr 3800.00 7022.20 7027.73 7027.73 7029.28 0.006575 11.67 430.45 131.41 0.92
CLOMR CL 3090 10yr 1200.00 7021.95 7025.19 7025.19 7025.90 0.013480 7.06 191.37 133.16 0.79
CLOMR CL 3090 50yr 2100.00 7021.95 7025.85 7025.85 7026.80 0.014150 8.44 279.94 138.38 0.84
CLOMR CL 3090 100yr 2600.00 7021.95 7026.16 7026.16 7027.23 0.014158 8.98 323.02 140.84 0.85
CLOMR CL 3090 500yr 3800.00 7021.95 7026.77 7026.77 7028.15 0.014583 10.15 410.69 145.74 0.89
CLOMR CL 3050 10yr 1200.00 7014.00 7020.46 7020.55 0.000595 2.45 545.58 158.89 0.19
CLOMR CL 3050 50yr 2100.00 7014.00 7021.51 7021.65 0.000828 3.26 716.22 167.27 0.23
CLOMR CL 3050 100yr 2600.00 7014.00 7022.00 7022.17 0.000918 3.60 799.18 171.19 0.24
CLOMR CL 3050 500yr 3800.00 7014.00 7023.03 7023.27 0.001059 4.24 977.72 174.80 0.27
CLOMR CL 3021 10yr 1200.00 7014.00 7020.21 7020.50 0.001026 4.67 329.67 120.89 0.36
CLOMR CL 3021 50yr 2100.00 7014.00 7021.09 7021.59 0.001534 6.32 438.88 127.91 0.45
CLOMR CL 3021 100yr 2600.00 7014.00 7021.50 7022.10 0.001747 7.03 491.64 131.17 0.48
CLOMR CL 3021 500yr 3800.00 7014.00 7022.35 7023.17 0.002131 8.42 606.10 137.98 0.54
CLOMR CL 3020 10yr 1200.00 7016.00 7019.70 7019.62 7020.45 0.005038 7.58 203.85 116.80 0.74
CLOMR CL 3020 50yr 2100.00 7016.00 7020.60 7020.41 7021.54 0.004944 8.85 312.56 124.02 0.77
CLOMR CL 3020 100yr 2600.00 7016.00 7021.02 7022.05 0.004916 9.41 364.91 127.35 0.78
CLOMR CL 3020 500yr 3800.00 7016.00 7021.89 7023.13 0.004869 10.52 478.16 134.28 0.80
CLOMR CL 2970 10yr 1200.00 7015.75 7019.45 7019.37 7020.20 0.005067 7.60 203.40 116.77 0.75
CLOMR CL 2970 50yr 2100.00 7015.75 7020.36 7021.29 0.004925 8.84 312.98 124.05 0.77
CLOMR CL 2970 100yr 2600.00 7015.75 7020.77 7021.80 0.004892 9.39 365.53 127.39 0.78
CLOMR CL 2970 500yr 3800.00 7015.75 7021.64 7022.88 0.004839 10.49 479.21 134.34 0.79
CLOMR CL 2850 10yr 1200.00 7015.15 7018.95 7019.62 0.004352 7.20 215.93 117.62 0.69
CLOMR CL 2850 50yr 2100.00 7015.15 7019.86 7020.72 0.004392 8.49 326.17 124.89 0.73
CLOMR CL 2850 100yr 2600.00 7015.15 7020.28 7021.23 0.004423 9.07 378.82 128.22 0.74
CLOMR CL 2850 500yr 3800.00 7015.15 7021.15 7022.31 0.004447 10.19 493.55 135.19 0.76
CLOMR CL 2740 10yr 1200.00 7014.60 7018.21 7018.21 7019.05 0.005731 7.94 193.62 185.82 0.79
CLOMR CL 2740 50yr 2100.00 7014.60 7019.02 7019.02 7020.12 0.006092 9.53 289.75 201.05 0.85
CLOMR CL 2740 100yr 2600.00 7014.60 7019.38 7019.38 7020.62 0.006238 10.23 335.22 207.97 0.87
CLOMR CL 2740 500yr 3800.00 7014.60 7020.14 7020.14 7021.68 0.006501 11.63 432.15 222.22 0.91
CLOMR CL 2690 10yr 1200.00 7014.35 7017.60 7017.60 7018.30 0.013231 7.02 192.72 188.15 0.78
CLOMR CL 2690 50yr 2100.00 7014.35 7018.24 7018.24 7019.20 0.014254 8.46 279.24 198.25 0.84
CLOMR CL 2690 100yr 2600.00 7014.35 7018.56 7018.56 7019.63 0.013999 8.94 324.24 203.47 0.84
CLOMR CL 2690 500yr 3800.00 7014.35 7019.22 7019.22 7020.55 0.013794 9.96 418.22 213.90 0.86
CLOMR CL 2650 10yr 1200.00 7006.73 7013.19 7013.28 0.000595 245 545.58 158.89 0.19
CLOMR CL 2650 50yr 2100.00 7006.73 7014.24 7014.38 0.000828 3.26 716.22 167.27 0.23
CLOMR CL 2650 100yr 2600.00 7006.73 7014.73 7014.90 0.000917 3.60 799.35 171.20 0.24
CLOMR CL 2650 500yr 3800.00 7006.73 7015.80 7016.04 0.001033 4.21 985.26 174.95 0.26
CLOMR CL 2621 10yr 1200.00 7006.73 7012.94 7013.23 0.001026 4.67 329.67 120.89 0.36
CLOMR CL 2621 50yr 2100.00 7006.73 7013.82 7014.32 0.001534 6.32 438.88 127.91 0.45
CLOMR CL 2621 100yr 2600.00 7006.73 7014.23 7014.83 0.001745 7.03 491.76 131.18 0.48
CLOMR CL 2621 500yr 3800.00 7006.73 7015.14 7015.94 0.002056 8.32 614.97 139.28 0.53
CLOMR CL 2620 10yr 1200.00 7008.73 7012.43 7012.35 7013.18 0.005042 7.58 203.79 116.79 0.74
CLOMR CL 2620 50yr 2100.00 7008.73 7013.33 7013.14 7014.27 0.004944 8.85 312.56 124.02 0.77
CLOMR CL 2620 100yr 2600.00 7008.73 7013.75 7014.78 0.004902 9.40 365.28 127.38 0.78
CLOMR CL 2620 500yr 3800.00 7008.73 7014.78 7015.91 0.004289 10.06 499.83 135.56 0.75
CLOMR CL 2570 10yr 1200.00 7008.48 7012.18 7012.10 7012.93 0.005067 7.60 203.40 116.77 0.75
CLOMR CL 2570 50yr 2100.00 7008.48 7013.09 7014.02 0.004925 8.84 312.98 124.05 0.77
CLOMR CL 2570 100yr 2600.00 7008.48 7013.51 7014.53 0.004874 9.38 366.03 127.42 0.77
CLOMR CL 2570 500yr 3800.00 7008.48 7014.60 7015.68 0.004053 9.87 509.78 136.15 0.73
CLOMR CL 2470 10yr 1200.00 7007.98 7011.73 7012.44 0.004659 7.37 210.25 117.23 0.72
CLOMR CL 2470 50yr 2100.00 7007.98 7012.67 7013.54 0.004501 8.56 323.31 124.71 0.73
CLOMR CL 2470 100yr 2600.00 7007.98 7013.10 7014.06 0.004461 9.09 377.70 128.15 0.74
CLOMR CL 2470 500yr 3800.00 7007.98 7014.32 7015.28 0.003438 9.32 539.89 137.91 0.68
CLOMR CL 2350 10yr 1200.00 7007.38 7011.00 7011.00 7011.83 0.005649 7.90 194.75 116.17 0.78
CLOMR CL 2350 50yr 2100.00 7007.38 7011.79 7011.79 7012.90 0.006134 9.55 289.03 122.49 0.85
CLOMR CL 2350 100yr 2600.00 7007.38 7012.15 7012.15 7013.40 0.006367 10.31 332.77 125.32 0.88
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HEC-RAS Plan: PP Profiles River: Sand Creek Reach: CLOMR CL (Continued)

Reach River Sta Profile Q Total Min Ch EI 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) (fft) (ft/s) (sq ft) (ft)
CLOMR CL 2350 500yr 3800.00 7007.38 7014.00 7014.88 0.003020 9.01 580.30 155.13 0.64
CLOMR CL 2300 10yr 1200.00 7007.13 7010.37 7010.37 7011.15 0.006556 7.37 190.25 133.09 0.82
CLOMR CL 2300 50yr 2100.00 7007.13 7011.10 7011.10 7012.14 0.006707 8.85 290.35 138.97 0.87
CLOMR CL 2300 100yr 2600.00 7007.13 7011.44 7011.44 7012.61 0.006761 9.49 337.62 141.67 0.88
CLOMR CL 2300 500yr 3800.00 7007.13 7014.14 7014.66 0.001586 6.69 776.21 232.41 0.47
CLOMR CL 2260 10yr 1200.00 6999.18 7007.05 7007.10 0.000113 1.88 777.05 170.15 0.13
CLOMR CL 2260 50yr 2100.00 6999.18 7009.87 7009.92 0.000084 2.04 1293.01 195.82 0.12
CLOMR CL 2260 100yr 2600.00 6999.18 7011.27 7011.32 0.000075 2.10 1574.84 208.80 0.1
CLOMR CL 2260 500yr 3800.00 6999.18 7014.46 7014.51 0.000056 2.16 2288.77 235.65 0.10
CLOMR CL 2231 10yr 1200.00 6999.18 7006.98 7007.08 0.000303 3.02 531.22 133.57 0.20
CLOMR CL 2231 50yr 2100.00 6999.18 7009.82 7009.92 0.000191 3.01 932.06 147.60 0.17
CLOMR CL 2231 100yr 2600.00 6999.18 7011.21 7011.31 0.000175 3.15 1154.83 175.67 0.17
CLOMR CL 2231 500yr 3800.00 6999.18 7014.42 7014.51 0.000120 3.08 1829.54 233.51 0.14
CLOMR CL 2230 10yr 1200.00 7001.18 7006.95 7007.08 0.000534 3.43 462.57 133.35 0.26
CLOMR CL 2230 50yr 2100.00 7001.18 7009.81 7009.92 0.000257 3.18 865.62 147.54 0.20
CLOMR CL 2230 100yr 2600.00 7001.18 7011.20 7011.31 0.000224 3.29 1088.46 175.50 0.19
CLOMR CL 2230 500yr 3800.00 7001.18 7014.41 7014.51 0.000140 3.16 1763.85 233.50 0.16
CLOMR CL 2200 10yr 1200.00 7001.12 7006.94 7007.06 0.000514 3.39 468.87 133.72 0.26
CLOMR CL 2200 50yr 2100.00 7001.12 7009.80 7009.91 0.000253 3.17 873.04 149.16 0.19
CLOMR CL 2200 100yr 2600.00 7001.12 7011.20 7011.30 0.000212 3.21 1092.19 165.93 0.18
CLOMR CL 2200 500yr 3800.00 7001.12 7014.41 7014.50 0.000141 3.18 1690.35 206.80 0.16
CLOMR CL 2136 10yr 1200.00 7000.99 7006.94 7007.02 0.000301 2.58 581.45 154.83 0.20
CLOMR CL 2136 50yr 2100.00 7000.99 7009.81 7009.88 0.000162 2.53 1075.01 189.04 0.16
CLOMR CL 2136 100yr 2600.00 7000.99 7011.21 7011.28 0.000131 2.53 1350.99 205.79 0.14
CLOMR CL 2136 500yr 3800.00 7000.99 7014.42 7014.49 0.000083 245 2050.54 225.10 0.12
CLOMR CL 2086 10yr 1200.00 7000.89 7006.53 7004.45 7006.96 0.001374 5.41 234.35 53.92 0.42
CLOMR CL 2086 50yr 2100.00 7000.89 7009.28 7005.71 7009.82 0.000967 6.04 369.23 53.94 0.38
CLOMR CL 2086 100yr 2600.00 7000.89 7010.62 7006.29 7011.21 0.000872 6.36 434.52 53.94 0.37
CLOMR CL 2086 500yr 3800.00 7000.89 7013.71 7007.60 7014.41 0.000701 6.91 585.80 53.96 0.35
terling

CLOMR CL 2050 anch Blv Bridge

CLOMR CL 1992 10yr 1200.00 7000.70 7004.79 7004.20 7005.79 0.004936 8.10 152.62 44.92 0.75
CLOMR CL 1992 50yr 2100.00 7000.70 7005.55 7005.55 7007.61 0.007888 11.63 186.81 44.93 0.98
CLOMR CL 1992 100yr 2600.00 7000.70 7006.12 7006.12 7008.56 0.008020 12.71 212.10 44.94 1.01
CLOMR CL 1992 500yr 3800.00 7000.70 7007.58 7007.58 7010.64 0.007129 14.24 277.81 44.95 0.99
CLOMR CL 1942 10yr 1200.00 7000.60 7004.94 7005.33 0.002176 5.62 280.38 121.93 0.50
CLOMR CL 1942 50yr 2100.00 7000.60 7005.96 7006.49 0.002331 6.80 408.46 130.06 0.54
CLOMR CL 1942 100yr 2600.00 7000.60 7006.42 7007.03 0.002399 7.32 469.72 133.77 0.56
CLOMR CL 1942 500yr 3800.00 7000.60 7007.38 7008.15 0.002532 8.40 601.35 142.13 0.59
CLOMR CL =847 10yr 1200.00 7000.41 7004.72 7005.12 0.002261 5.70 276.47 121.67 0.51
CLOMR CL 1847 50yr 2100.00 7000.41 7005.71 7006.26 0.002458 6.92 400.88 129.59 0.56
CLOMR CL 1847 100yr 2600.00 7000.41 7006.16 7006.79 0.002538 7.47 460.55 133.23 0.57
CLOMR CL 1847 500yr 3800.00 7000.41 7007.10 7007.90 0.002675 8.55 588.85 140.46 0.60
CLOMR CL 1755 10yr 1200.00 7000.23 7004.47 7004.90 0.002447 5.86 268.51 121.14 0.53
CLOMR CL 1755 50yr 2100.00 7000.23 7005.42 7006.02 0.002709 7.16 387.36 128.75 0.58
CLOMR CL 1755 100yr 2600.00 7000.23 7005.86 7006.54 0.002809 7.74 444.45 132.25 0.60
CLOMR CL 1755 500yr 3800.00 7000.23 7006.76 7007.63 0.003010 8.91 566.30 140.18 0.64
CLOMR CL 1640 10yr 1200.00 7000.00 7003.62 7003.62 7004.45 0.005649 7.90 194.75 116.17 0.78
CLOMR CL 1640 50yr 2100.00 7000.00 7004.41 7004.41 7005.52 0.006134 9.55 289.03 122.49 0.85
CLOMR CL 1640 100yr 2600.00 7000.00 7004.77 7004.77 7006.02 0.006367 10.31 332.77 125.32 0.88
CLOMR CL 1640 500yr 3800.00 7000.00 7005.53 7005.53 7007.08 0.006573 11.67 430.48 131.41 0.92
CLOMR CL 1590 10yr 1200.00 6999.90 7003.14 7003.14 7003.85 0.013603 7.09 190.71 133.11 0.79
CLOMR CL 1590 50yr 2100.00 6999.90 7003.80 7003.80 7004.75 0.014143 8.44 279.99 138.38 0.84
CLOMR CL 1590 100yr 2600.00 6999.90 7004.11 7004.11 7005.18 0.014152 8.98 323.07 140.84 0.85
CLOMR CL 1590 500yr 3800.00 6999.90 7004.72 7004.72 7006.10 0.014578 10.15 410.74 145.74 0.89
CLOMR CL 1550 10yr 1200.00 6992.12 6998.88 6998.95 0.000467 2.25 593.50 161.29 0.17
CLOMR CL 1550 50yr 2100.00 6992.12 7000.02 7000.14 0.000640 2.98 781.51 170.36 0.20
CLOMR CL 1550 100yr 2600.00 6992.12 7000.54 7000.69 0.000708 3.29 872.02 174.30 0.21
CLOMR CL 1550 500yr 3800.00 6992.12 7001.66 7001.87 0.000807 3.86 1070.45 179.08 0.23
CLOMR CL 1521 10yr 1200.00 6992.12 6998.69 6998.92 0.000753 4.18 373.87 123.78 0.31
CLOMR CL 15621 50yr 2100.00 6992.12 6999.72 7000.09 0.001062 5.54 504.87 131.98 0.38
CLOMR CL 1521 100yr 2600.00 6992.12 7000.19 7000.63 0.001189 6.13 568.01 135.75 0.40
CLOMR CL 15621 500yr 3800.00 6992.12 7001.20 7001.80 0.001401 7.26 710.68 146.83 0.45
CLOMR CL 1520 10yr 1200.00 6994.12 6998.55 6998.90 0.001966 5.42 291.00 122.62 0.48
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HEC-RAS Plan: PP Profiles River: Sand Creek Reach: CLOMR CL (Continued)

Reach River Sta Profile Q Total Min Ch EI 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) (fft) (ft/s) (sq ft) (ft)
CLOMR CL 1520 50yr 2100.00 6994.12 6999.58 7000.07 0.002132 6.59 421.45 130.86 0.52
CLOMR CL 1520 100yr 2600.00 6994.12 7000.05 7000.62 0.002197 711 484.33 134.64 0.54
CLOMR CL 1520 500yr 3800.00 6994.12 7001.07 7001.78 0.002274 8.10 626.42 145.24 0.56
CLOMR CL 1470 10yr 1200.00 6994.02 6998.45 6998.81 0.001961 5.42 291.24 122.64 0.48
CLOMR CL 1470 50yr 2100.00 6994.02 6999.47 6999.96 0.002155 6.61 419.92 130.76 0.52
CLOMR CL 1470 100yr 2600.00 6994.02 6999.93 7000.50 0.002229 7.14 481.90 134.50 0.54
CLOMR CL 1470 500yr 3800.00 6994.02 7000.88 7001.66 0.002526 8.46 616.94 157.67 0.59
CLOMR CL 1210 10yr 1200.00 6993.50 6997.12 6997.12 6997.95 0.005645 7.90 194.81 116.18 0.78
CLOMR CL 1210 50yr 2100.00 6993.50 6997.91 6997.91 6999.02 0.006137 9.55 288.97 122.49 0.85
CLOMR CL 1210 100yr 2600.00 6993.50 6998.27 6998.27 6999.52 0.006367 10.31 332.77 125.32 0.88
CLOMR CL 1210 500yr 3800.00 6993.50 6999.03 6999.03 7000.58 0.006570 11.67 430.55 131.41 0.92
CLOMR CL 1160 10yr 1200.00 6993.40 6996.64 6996.64 6997.35 0.013603 7.09 190.71 133.11 0.79
CLOMR CL 1160 50yr 2100.00 6993.40 6997.30 6997.30 6998.25 0.014143 8.44 279.99 138.38 0.84
CLOMR CL 1160 100yr 2600.00 6993.40 6997.61 6997.61 6998.68 0.014152 8.98 323.07 140.84 0.85
CLOMR CL 1160 500yr 3800.00 6993.40 6998.22 6998.22 6999.60 0.014578 10.15 410.74 145.74 0.89
CLOMR CL 1120 10yr 1200.00 6986.68 6993.25 6993.33 0.000543 2.38 563.18 159.78 0.18
CLOMR CL 1120 50yr 2100.00 6986.68 6994.32 6994.45 0.000759 3.16 737.47 168.28 0.22
CLOMR CL 1120 100yr 2600.00 6986.68 6994.81 6994.98 0.000845 3.50 821.77 172.24 0.23
CLOMR CL 1120 500yr 3800.00 6986.68 6995.84 6996.07 0.000984 4.13 1001.29 175.31 0.26
CLOMR CL 1091 10yr 1200.00 6986.68 6993.03 6993.29 0.000911 4.48 346.29 121.99 0.34
CLOMR CL 1091 50yr 2100.00 6986.68 6993.94 6994.39 0.001347 6.03 461.27 129.31 0.42
CLOMR CL 1091 100yr 2600.00 6986.68 6994.37 6994.91 0.001532 6.71 516.59 132.69 0.45
CLOMR CL 1091 500yr 3800.00 6986.68 6995.24 6995.98 0.001876 8.04 635.28 139.67 0.51
CLOMR CL 1090 10yr 1200.00 6988.68 6992.78 6993.27 0.002923 6.24 251.34 120.01 0.58
CLOMR CL 1090 50yr 2100.00 6988.68 6993.68 6994.36 0.003264 7.65 362.63 127.21 0.63
CLOMR CL 1090 100yr 2600.00 6988.68 6994.10 6994.88 0.003379 8.25 416.57 130.56 0.65
CLOMR CL 1090 500yr 3800.00 6988.68 6994.96 6995.95 0.003593 9.47 531.65 137.43 0.69
CLOMR CL 1040 10yr 1200.00 6988.58 6992.19 6992.19 6993.03 0.005756 7.95 193.28 116.07 0.79
CLOMR CL 1040 50yr 2100.00 6988.58 6992.99 6992.99 6994.10 0.006137 9.55 288.97 122.49 0.85
CLOMR CL 1040 100yr 2600.00 6988.58 6993.35 6993.35 6994.60 0.006367 10.31 332.77 125.32 0.88
CLOMR CL 1040 500yr 3800.00 6988.58 6994.11 6994.11 6995.66 0.006568 11.67 430.61 131.41 0.91
CLOMR CL 644 10yr 1200.00 6982.63 6985.31 6984.70 6985.64 0.002795 4.64 266.20 141.52 0.58
CLOMR CL 644 50yr 2100.00 6982.63 6985.89 6985.33 6986.49 0.003621 6.25 349.90 146.99 0.68
CLOMR CL 644 100yr 2600.00 6982.63 6986.14 6985.64 6986.89 0.004052 7.03 386.90 148.81 0.73
CLOMR CL 644 500yr 3800.00 6982.63 6986.61 6986.30 6987.77 0.005123 8.76 457.40 151.36 0.85
Provide modeling to DP 60A
(downstream of proposed pond outfall)
Excessive
velocities

highlighted.



dsdrice
Text Box
Provide modeling to DP 60A (downstream of proposed pond outfall)

dsdrice
10.31

dsdrice
Callout
Excessive velocities highlighted.

dsdrice
10.31


Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles

10/22/2020

River = Sand Creek Reach=CLOMRCL RS =10150 LOMR Section 18 US Tie-in

K—.035 *%(.04&%* .035 *%
71709 Legend
WS 100yr
1 R
1 Ground
[
J Bank Sta
7165+
7160+
7155+
7150771717 T
0 50 100 150 200 250 300 350 400
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020

River = Sand Creek Reach=CLOMRCL RS =9590 Crest

<—.035 %\é .045 %H .035 *%
7152+

7151+

7150+

7149+

7148+

7147+

7146+

7145+

Elevation (ft)

Legend

WS 100yr

- e
Ground

[
Bank Sta

A e s e L R L |
0

50 100 150 200 250
Station (ft)

Elevation (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach =CLOMRCL RS =9654
.035*>%.045>{<;.035*%
7160*, Legend
] WS 100yr
] -
71584 Ground
B [ ]
J Bank Sta
7156+
7154+
7152
7150+
7148
7146+
0 50 100 150 200 250 300 350
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach=CLOMRCL RS =9540 Crest
<—.035‘>’<.04?%;.035*%
71527 Legend
! WS 100yr
-
71517 Ground
[ J
7 Bank Sta
7150+
7149+
7148+
7147+
7146+
7145+
A Y e e e e B LA o e e s s e |
0 50 100 150

Station (ft)




Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 10/22/2020

RS =9500 Toe

Plan: Proposed Profiles

River = Sand Creek Reach = CLOMR CL

<K—.035 % .045 ﬁ%— .035 ‘%
71527 Legend
| WS 100yr
7150 —
Ground
1 [}
Bank Sta
7148+ —
7146+
71444 %
7142+
7140+
7138+
7136
7134 -~ e e e e e
0 50 100 150 200 250 300
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020

River = Sand Creek Reach=CLOMRCL RS =9470 ENd Sill

<K—.035 %.03% .035 *%
71527 Legend
1 WS 100yr
e
71507 Ground
[
7 Bank Sta
7148+
7146+
7144+
7142+
7140+
7138+
7136+
0 50 100 150 200 250 300

Station (ft)

Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles

River = Sand Creek Reach=CLOMRCL RS = 9471

10/22/2020
ENd Sill

<—.035*>%.03>%;.035*%

71527 Legend
| WS 100yr

7150 —

Ground
1 [ ]
Bank Sta

7148+

7146+

7144+

7142+

7140+

7138+

7136

71344+ T
0 50 100 150 200 250 300

Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach =CLOMRCL RS =9420

<—.035*>%.03>%;.035*%

7148i Legend
| WS 100yr
1 Raaecel
1 Ground

7146 [ ]
1 Bank Sta

7144

7142+

7140+

7138+

40 1 T o e e LA

50 100 150 200 250 300

Station (ft)




Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach =CLOMRCL RS =9337
K—.035 %.03% .035 *%
71457 Legend
1 WS 100yr
71441 Ground
[
7 Bank Sta
7143+
7142+
7141+
7140
7139+
7138+
7137+ e
0 50 100 150 200 250 300
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020

River = Sand Creek Reach = CLOMR CL

RS =9190 Crest

<—.035 ‘%@ .045 %H .035 *%

71507) Legend
] WS 100yr
l e e

71481 Ground
| [
1 Bank Sta

7146+

7144

7142+

7140+

7138

7136 T

50 100 150 200 250

Station (ft)

300

Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach = CLOMR CL RS =9240
<—.035 ‘>’<.03>%; .035 *%
7148i Legend
| WS 100yr
1 R
1 Ground
71461 (]
] Bank Sta
7144+
7142+
7140+
7138+
71364+ T T
50 100 150 200 250 300
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020

River = Sand Creek Reach=CLOMRCL RS=9150 Toe

<7.0354%+93045 >% .035 %

7150
| Legend
1 WS 100yr
L —

Ground

1 o

71454 Bank Sta

7140+

7135+

7130

FA25 1
0 50 100 150 200 250 300 350

Station (ft)




Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles

River = Sand Creek Reach = CLOMR CL

RS =9121

10/22/2020
ENd Sill

Legend
WS 100yr
. e
Ground
[}
Bank Sta
71284+
50 100 150 200 250 300
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach =CLOMRCL RS =9070
%.035%.03%.035*%
71447 Legend
] WS 100yr
] . e
7142+ Ground
1 [ ]
1 Bank Sta
7140+
7138
7136+
7134+
7132
7130+ r T T T T T T T
50 100 150 200 250 300

Station (ft)

Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020

Rivel

Plan: Proposed Profiles

r = Sand Creek Reach = CLOMR CL

10/22/2020
RS =9120 ENd Sill

Legend
WS 100yr
. e
Ground
[ ]
Bank Sta
71304+ T
50 100 150 200 250 300
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach =CLOMRCL RS =8990
<—.035‘>’<.03>%;.035*%
71447 Legend
1 WS 100yr
. e
71427 Ground
o
7 Bank Sta
7140+
7138+
7136+
7134
7132+
7130+
A 72 B e e L B e e
0 50 100 150 200 250 300

Station (ft)




Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020
River = Sand Creek Reach = CLOMR CL

Plan: Proposed Profiles

10/22/2020
RS =8940 Crest

<K—.035 ﬁ% .0457%4; .035 *%
7142) Legend
! WS 100yr
] - =
7140+ Ground
1 [ ]
J Bank Sta
7138+
7136
7134
7132+
7130
71284+ e
50 100 150 200 250 300
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach =CLOMRCL RS =8871 EndSlil
K—.035 %.03% .035 *%
7145i Legend
1 WS 100yr
] S —
Ground
! [ ]
71404 Bank Sta
7135+
7130+
7125
0 7 s e LA e e
0 50 100 150 200 250 300

Station (ft)

Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles

River = Sand Creek Reach = CLOMR CL

10/22/2020
RS =8900 Toe

<—.035 %%* .045 %%; .035 *%
7145i Legend
1 WS 100yr
1 —_—
Ground
1 [}
7140 Bank Sta
7135+
7130+
7125
71204+ T
0 50 100 150 200 250 300
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020

River = Sand Creek Reach = CLOMR CL

RS =8870 End Slil

<—.035 %.03% .035 *%
71427 Legend
L [ —
WS 100yr
7140+ -
1 Ground
[ ]
71384 Bank Sta
7136+
7134+
7132+
7130+
7128+
7126
7124+
7122~ e e
0 50 100 150 200 250 300

Station (ft)




Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles

River = Sand Creek Reach = CLOMR CL

10/22/2020
RS = 8820

%.035%.03%;.035*%
71427 Legend
WS 100yr
7140 -
] Ground
[}
71384 Bank Sta
7136+
7134+
7132+
7130+
7128+
7126
7124+
71224+
0 50 100 150 200 250 300
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach =CLOMRCL RS =8568
<—.035*>%.03>%;.035*%
7138 Legend
| WS 100yr
7136+ —
Ground
1 [ ]
Bank Sta
7134+
7132+
7130
7128+
7126+
7124
7122
0 7 s e LA e e
0 50 100 150 200 250 300

Station (ft)

Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020
River = Sand Creek Reach = CLOMR CL

Plan: Proposed Profiles

10/22/2020
RS = 8700

<—.035*>%.03>%;.035*%
71367) Legend
] WS 100yr
L —
7134 Ground
1 [ ]
1 Bank Sta
7132+
7130
7128
7126+
7124
71224+ T
50 100 150 200 250 300
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach = CLOMR CL RS =8460
<—.035*>%.03>%;.035*%
71347 Legend
] WS 100yr
1 . e
71324 Ground
1 o
1 Bank Sta
7130+
7128
7126+
7124+
7122
0 7 o e e N LA e e e |
50 100 150 200 250 300

Station (ft)




Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles

River = Sand Creek Reach=CLOMRCL RS =8410

10/22/2020

Crest

%.035%@.045%%;.035*%
7130i Legend
1 WS 100yr
] S —
Ground
] [ ]
71284 Bank Sta
7126+
7124+
7122
71204+
0 50 100 150 200 250 300
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach =CLOMRCL RS =8341 EndSlll
%.035%039%;.035*%
71307 Legend
| WS 100yr
7128+ —_—
Ground
1 [ ]
Bank Sta
7126+
7124+
7122
7120+
7118+
7116+
7114+
0 B 7 o e e e e Nt LA B e
0 50 100 150 200 250 300

Station (ft)

Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach=CLOMRCL RS =8370 Toe
<—.035 %%* .045 ﬂ%— .035 ‘%
71307 Legend
| WS 100yr
7128 —
Ground
1 [}
Bank Sta
7126+
7124+
7122
7120
7118+
7116+
7114+
7112 = e
0 50 100 150 200 250 300
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach =CLOMRCL RS =8340 End Slil
<—.035 %03?%; .035 *%
71307 Legend
1 WS 100yr
- =
71287 Ground
o
7 Bank Sta
7126+
7124+
7122+
7120
7118+
7116+
0 T o e e e e LA e e s e e |
0 50 100 150 200 250 300

Station (ft)




Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020

Plan: Proposed Profiles

River = Sand Creek Reach = CLOMR CL

7132+

%; .035*% g %— .035‘%

10/22/2020

RS = 8290

Legend
1 5 —_—
WS 100yr
7130 —_—
Ground
1 [
Bank Sta
7128+ _
7126+
7124
7122
7120+
7118+
7116
7114 L e S S B B S B N
-100 -50 O 50 100 150 200 250 300
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020

River = Sand Creek Reach = CLOMR CL

RS =8090 Crest

< .035% .045%%; .035*%
71307 Legend
| WS 100yr
7128+ ——
Ground
1 [
Bank Sta
7126+
7124+
7122
7120
7118+
71164
7114+
7112+
0 50 100 150 200 250 300

Station (ft)

Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach =CLOMRCL RS =8140
<K—.035 %03?%; .035 *%
7132 Legend
| WS 100yr
7130 —_—
Ground
1 [}
Bank Sta
7128+
7126+
7124
7122
7120+
7118+
7116
71144 e T T
0 50 100 150 200 250 300
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020

River = Sand Creek Reach = CLOMR CL

RS =8050 Toe

44:03544%44:0454%+%444:0354444%
7130i Legend
1 WS 100yr
i —
Ground
1 [ ]
71254 Bank Sta
7120
7115+
7110+
7105+ 11T
0 50 100 150 200 250 300

Station (ft)




Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles

River = Sand Creek Reach=CLOMRCL RS = 8021

10/22/2020
End Sill

%.035%.03%.035*%
7130i Legend
1 WS 100yr
1 —a
Ground
1 [}
71254 Bank Sta
7120
7115+
7110+
710541
0 50 100 150 200 250 300
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach =CLOMRCL RS =7970
<—.035*>%.03>%;.035*%
71247 Legend
| WS 100yr
7122+ —
Ground
1 [ ]
Bank Sta
7120+
7118+
7116
7114+
7112+
7110+
7108
0 10 s e s e
0 50 100 150 200 250 300

Station (ft)

Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020

River = Sand Creek Reach=CLOMRCL RS =8020 End Sill

<—.035‘>’<.03>%;.035*%
71267 Legend
| WS 100yr
7124 —
Ground
1 [ ]
Bank Sta
7122+ S —
7120
7118
7116
7114+
7112+
7110+
71084+
0 50 100 150 200 250 300
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach =CLOMRCL RS =7840
<—.035‘>’<.03>%;.035*%
71227 Legend
1 WS 100yr
. e
71207 Ground
o
7 Bank Sta
7118+
7116+
7114+
7112+
7110+
7108+
0 10 s e s e L e e
0 50 100 150 200 250 300

Station (ft)




Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach=CLOMRCL RS =7790 Crest
<K—.035 ﬁ% .045 %%; .035 *%
71207) Legend
] WS 100yr
i - =
71184 Ground
1 [
J Bank Sta
7116+
|
7114+
7112+
7110+
7108
7106 41
50 100 150 200 250 300
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach=CLOMRCL RS =7721 EndSlll
<K—.035 %%.03%% .035 *%
71207 Legend
1 WS 100yr
1 —_—
Ground
1 [ ]
71154 Bank Sta
7110+
7105+
7100
0L L R o e e LA e e |
0 50 100 150 200 250 300

Station (ft)

Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 10/22/2020

RS =7750 Toe

Plan: Proposed Profiles

River = Sand Creek Reach = CLOMR CL

<—.035 %%* .03 %%; .035 ‘%
7120i Legend
1 WS 100yr
1 —_—
Ground
1 [}
71154 Bank Sta
N
7110+
7105+
7100
70954+ T
0 50 100 150 200 250 300
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020

River = Sand Creek Reach =CLOMRCL RS =7720 End Slil

<—.035 %%.03% .035
71187 Legend
| WS 100yr
7116+ —
Ground
1 [ ]
Bank Sta
7114+
71124
7110
7108+
7106+
7104+
7102
7100+ T
0 50 100 150 200 250 300

Station (ft)




Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach =CLOMRCL RS =7670
%.035%%.03%;.035*%
71207 Legend
WS 100yr
] Rahee il
] Ground
[}
1 Bank Sta
7115+
7110+
7105+
71004+
0 50 100 150 200 250 300
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach =CLOMRCL RS =7400
<—.035*>%.03>%;.035*%
71167 Legend
| WS 100yr
7114+ —_—
Ground
1 [ ]
Bank Sta
7112
7110+
7108
7106+
7104+
7102+
7100
7098+ r T T T T T T T T T T
0 50 100 150 200 250 300

Station (ft)

Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020

<—.035 *%.03%; .035 *%
71207 Legend
WS 100yr
1 Rahaecel
1 Ground
[ ]
1 Bank Sta
7115+
s
7110+
7105+
7100
0 50 100 150 200 250 300
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach =CLOMRCL RS =7290
.035 H% .03 ﬁ%— .035 *%
[Ey Legend
] WS 100yr
1 . e
71104 Ground
1 o
1 Bank Sta
' !
7108+
7106
7104+
7102+
7100
7098 T T T

Plan: Proposed Profiles

River = Sand Creek Reach = CLOMR CL

10/22/2020

RS = 7533

: ——
50 100
Station (ft)

T
150

1
200




Elevation (ft)

Elevation (ft)

Sand Creek CLOMR202

River = Sand Creek Reach = CLOMR CL

0

Plan: Proposed Profiles

10/22/2020

RS =7236 US Face Briargate Parkway Bridge

K—.035 ‘)%7 .03 %%f .035 ‘%
7120i Legend
1 WS 100yr
! ‘;I—I
Ground
7115 Ineff
[ ]
1 Bank Sta
7110+
7105+
] ) A
7100
709511171 T T T T T
0 20 40 60 80 100 120 140 160
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020

River = Sand Creek Reach = CLOI

MR CL

7115+

RS =7100 BR Briargate Contech 0-535 Bridge

%7 .035 *%% .03 %%f .035 ‘%
7120+

Legend

7110+

7105+

WS 100yr
. e
Ground
Ineff

[
Bank Sta

0L T e e e s s B s s e e L |

50 100
Station (ft)

150

200

Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020

River = Sand Creek Reach = CLOMR CL

Plan: Proposed Profiles

10/22/2020

RS =7100 BR Briargate Contech 0-535 Bridge

<—.035 *%— .03 ‘%f .035 ‘%
7120i Legend
1 WS 100yr
1 —_—
Ground
7115 Ineff
[ ]
] Bank Sta
7110+
7105+
1 ) \
7100
7095171171 T T T T T
0 20 40 60 80 100 120 140 160
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach=CLOMRCL RS =6990 DS Face Briargate Parkway Bridge
%7 .035 H% .03 7%* .035 ‘%
7120i Legend
1 A A WS 100yr
1 —_—
Ground
7115 4 Ineff
o
] Bank Sta
7110+
7105+
7100
7095+ T T T T T T T 7 T T T T
-50 0 50 100 150 200

Station (ft)




Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020 Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020

River = Sand Creek Reach =CLOMRCL RS =6950 River = Sand Creek Reach =CLOMRCL RS =6820
.035*>%.037%<— .035*% < .035%%.03 % .035 %
7110 7108
] Legend ] Legend
] WS 100yr ] WS 100yr
1 - = 1 P,
71084 Ground 71064 Ground
g [} g [ ]
1 Bank Sta J Bank Sta
7106+ 7104+
4 B
7104 = 7102
1 = 1
1 5 1
4 *{6 4
>
1 3 1
7102 w7100+
7100+ 7098+
7098 7096
70964+ 709441
-50 0 50 100 150 200 0 50 100 150 200 250
Station (ft) Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020 Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach=CLOMRCL RS =6770 Crest River = Sand Creek Reach=CLOMRCL RS=6730 Toe
<—.035*>%.045%%—.035*% @.035%.045*%—.035*%
7106i Legend 71057 Legend
| WS 100yr WS 100yr
y —_— 1 —_—
1 Ground 1 Ground
7104+ [ ] [ ]
1 Bank Sta J Bank Sta
| 7100
7102+ 1
1 g ]
7100+ £ 70957
4 >
[0} 4
1 w
7098 |
| 7090
7096+ 1
0L o e e e e e R e s LA B e e e e | 0T T R o e e L e e |
0 50 100 150 200 250 300 0 50 100 150 200 250 300

Station (ft) Station (ft)




Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach=CLOMRCL RS =6701 End Sill
K—.035 *>%.O3%<; .035*%
71047 Legend
WS 100yr
7102 -
L Ground
[
71004 Bank Sta
7098+
7096+
7094+
7092+
7090+
7088
7086
7084 4
0 50 100 150 200 250 300
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach =CLOMRCL RS =6650
K—.035 *>%.O3%<; .035 *%
71007 Legend
] WS 100yr
] - =
70984 Ground
1 [ ]
J Bank Sta
7096+
7094
7092+
7090+
7088
7086+ T T r T T T T T T T T T T T
50 100 150 200 250 300

Station (ft)

Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles
River = Sand Creek Reach = CLOMR CL

10/22/2020
RS =6700 End Sill

<—.035 *%.03%; .035 *%
71047 Legend
| WS 100yr
7102 —
Ground
1 [ ]
Bank Sta
7100+ S —
7098+
7096
7094+
7092+
7090+
7088
70864 T T
0 50 100 150 200 250 300
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach =CLOMRCL RS =6560
<—.035*>%.03>%;.035*%
71007 Legend
L —_—
J WS 100yr
| . e
70984 Ground
1 o
1 Bank Sta
7096+
7094
7092~
7090+
7088
7086+ T T r T T T T T T T T T T
50 100 150 200 250 300

Station (ft)




Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach =CLOMRCL RS =6436
K—.035 %.03% .035 *%
70967 Legend
1 WS 100yr
i —_—
Ground
1 [
7094 Bank Sta
7092+
7090+
7088
7086 4+
0 50 100 150 200 250 300
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020

River = Sand Creek Reach = CLOMR CL

<—.035 ﬁ% .045 %%; .035 *%
7093+

7092+

7091+

7090+

7089+

7088+

7087+

7086

RS =6290 Crest

Legend

WS 100yr

- e
Ground

[
Bank Sta

7085+ T T T T T
0

50 100

150
Station (ft)

200

250

300

Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach =CLOMRCL RS =6340
.035 % .03%.035%
7094
Legend
] WS 100yr
7093 —
Ground
1 [}
Bank Sta
7092+ _
7091+
7090
7089
7088+
7087+
7086
70851 T — T —— "
0 50 100 150 200
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020

River = Sand Creek Reach=CLOMRCL RS =6250 Toe

< .035%%* .045%%; .035
7092

7090+
7088

7086

7084+

7082+

7080

7078+

Legend

WS 100yr

- e
Ground

[ ]
Bank Sta

740 Y4 R e e e e e
0 50 100 150 200 250

Station (ft)

300




Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles
River = Sand Creek Reach = CLOMR CL

RS = 6221

10/22/2020

End SliI

%.035*%4.03%;.035*%
7092 Legend
1 WS 100yr
. e
7090+ Ground
[}
7 Bank Sta
7088+
7086
7084+
7082
7080+
7078+
70764+
0 50 100 150 200 250 300
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach=CLOMRCL RS =6170
<—.035*>%.03>%;.035*%
7092 Legend
] WS 100yr
1 . e
70904 Ground
1 [ ]
1 Bank Sta
7088+
7086
7084+
7082+
7080
0 £ T e e I O I
50 100 150 200 250 300

Station (ft)

Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles

River = Sand Creek Reach = CLOMR CL

10/22/2020
RS =6220 End Slil

<—.035‘>’<.03>%;.035*%
7092 Legend
] WS 100yr
1 . e
70904 Ground
g [ ]
1 Bank Sta
7088+
7086
7084
7082+
7080
70784+ T
50 100 150 200 250 300
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach =CLOMRCL RS =6040
<—.035*>%.03>%;.035*%
70907 Legend
] WS 100yr
1 . e
70884 Ground
1 o
1 Bank Sta
7086
7084
7082+
7080+
7078
40 4 S e e s e I O I
50 100 150 200 250 300

Station (ft)




Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020

River = Sand Creek Reach=CLOMRCL RS =5990 Crest

%.035%.045%.035*%

7088i Legend
| WS 100yr
i e
1 Ground

7086+ [
[ Bank Sta

7084+

7082+

7080+

7078+

70764+

50 100 150 200 250 300
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach=CLOMRCL RS =5921 End Sill

%.035%.03%.035*%

7090i Legend
1 WS 100yr
1 L

Ground

1 [ ]

7085+ Bank Sta

7080+

7075+

7070

01T R e e B NLE B e e |
0 50 100 150 200 250 300

Station (ft)

Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020
River = Sand Creek Reach = CLOMR CL

Plan: Proposed Profiles

10/22/2020
RS =5950 Toe

<—.035 %%* .045 %%; .035 *%
7090i Legend
1 WS 100yr
1 L
Ground
1 [}
70854 Bank Sta
7080+
7075+
7070
70654+
0 50 100 150 200 250 300
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020

River = Sand Creek Reach = CLOMR CL

RS =5920 End Sill

<—.035*>%.03>%—.035*%
70907 Legend
WS 100yr
] el
1 Ground
o
] Bank Sta
7085+
7080
7075+
FO70 1 v
0 50 100 150 200 250 300

Station (ft)




Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020 Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020

River = Sand Creek Reach =CLOMRCL RS =5870 River = Sand Creek Reach =CLOMRCL RS =5800
%.035%.03%.035*% <—.035*>%.03>%;.035*%
70907 Legend 70907 Legend
WS 100yr WS 100yr
1 —_—— 1 —_——
] Ground 1 Ground
[} [ ]
1 Bank Sta J Bank Sta
7085+ 7085+
1 g 1
7080+ 2 7080
>
| [} |
w
7075+ 7075+
70704 7070
0 50 100 150 200 250 300 0 50 100 150 200 250 300
Station (ft) Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020 Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach =CLOMRCL RS =5740 River = Sand Creek Reach=CLOMRCL RS =5690 Crest
<—.035*>%.03>%;.035*% %.035%.045%.035*%
7090i Legend 70887 Legend
1 WS 100yr WS 100yr
| - 7086 -
Ground 1 Ground
] [} [ ]
7085+ Bank Sta 70844 Bank Sta
1 ]
[ 7082+
7080+ 7080+
| s
| £ 70787
>
[} |
] w
7075+ 7076+
: 7074+
7070 7072+
| 7070
01T R e e B NLE B e e | 01 F o e e e R A
0 50 100 150 200 250 300 0 50 100 150 200 250 300

Station (ft) Station (ft)




Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020

River = Sand Creek Reach=CLOMRCL RS =5650 Toe

<K—.035 %%* .045 %%; .035 ‘%
7085i Legend
1 WS 100yr
i —_—
Ground
1 [
70804 Bank Sta
7075+
7070+ "
7065
7060 4T
0 50 100 150 200 250 300
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020

River = Sand Creek Reach=CLOMRCL RS =5620 End Sill

<—.035 *%4.03%4; .035 *%
7085i Legend
1 WS 100yr
.
! Ground
1 [
70804 Bank Sta
7075+
7070+
7065
70604 e
0 50 100 150 200 250 300

Station (ft)

Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles

River = Sand Creek Reach=CLOMRCL RS =5621

10/22/2020
End Sill

<—.035*>%.03%<;.035*%
7085i Legend
1 WS 100yr
-
! Ground
1 [ ]
70804 Bank Sta
7075+
7070+
7065
70604+ T T
0 50 100 150 200 250 300
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach =CLOMRCL RS =5570
<—.035*>%.03%<;.035*%
7085i Legend
1 WS 100yr
] L —
Ground
1 [ J
7080 Bank Sta
7075+
7070+
7065
01 e e e O LA
0 50 100 150 200 250 300

Station (ft)




Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach =CLOMRCL RS =5491
<—.035*>%.03>%;.035*%
70801 Legend
] WS 100yr
7078 —_—
Ground
1 [}
Bank Sta
7076+ _—
7074+
7072
7070
7068~
7066
7064
7062 4+ e
0 50 100 150 200 250 300
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach =CLOMRCL RS =5340
<—.035*>%.03>%;.035
7076, Legend
] WS 100yr
] -
7074+ Ground
4 [ ]
1 Bank Sta
7072+
7070
L
7068~
7066
7064
401 Y o o e e e LA e s e |
50 100 150 200 250 300

Station (ft)

Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach =CLOMRCL RS =5410
<—.035 %.03% .035
70767) Legend
] WS 100yr
] -
7074+ Ground
B [ ]
J Bank Sta
7072
7070
7068
7066
7064
70624+ T
50 100 150 200 250 300
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach=CLOMRCL RS =5290 Crest
<—.035 %% .03%%; .035 *%
70727 Legend
1 WS 100yr
] L —
Ground
1 [ J
70704 Bank Sta
L
7068~
7066
7064
7062+ T T T T R
0 50 100 150 200 250 300

Station (ft)




Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 10/22/2020

RS =5250 Toe

Plan: Proposed Profiles

River = Sand Creek Reach = CLOMR CL

<K—.035 %%* .03% .035
7068 / Legend
] WS 100yr
] -
70664 Ground
1 [ ]
J Bank Sta
7064+
7062 r
7060
7058+
7056
70544 e,
50 100 150 200 250 300
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020

River = Sand Creek Reach=CLOMRCL RS =5220 End Sill

4447.035444>%.o3>%44447.03544444%

70707 Legend
; WS 100yr
] e

70681 GFO.Und
| Bank Sta

7066-1

7064-|

7062-

7060

7058

7056+ 1T T T T T

50 100 150 200 250 300

Station (ft)

Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles

River = Sand Creek Reach=CLOMRCL RS =5221

10/22/2020
End Sill

<—.035 *%.03%;.035*%
70707 Legend
[ WS 100yr
. e
7068 Ground
[ ]
7 Bank Sta
7066
7064+
7062~
7060
7058+
7056+
70544 -
0 50 100 150 200 250 300
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach=CLOMRCL RS =5170
<—.035 *%03%; .035 *%
70707 Legend
1 WS 100yr
. e
7068 Ground
o
7 Bank Sta
7066
7064+
7062~
7060
7058+
7056+
401 Y R o e e o o L A e e

50 100 150 200 250 300 350

Station (ft)




Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020
River = Sand Creek Reach = CLOMR CL

Plan: Proposed Profiles

10/22/2020
RS = 5060

K—.035 *%.03%; .035 *%
70757 Legend
WS 100yr
1 Rahaec el
] Ground
[}
1 Bank Sta
7070+
7065+
7060+
7055 4 e
0 50 100 150 200 250 300
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach = CLOMR CL RS =4840
K—.035 *%% .03 7%— .035 *%
7068") Legend
] WS 100yr
. e
Ground
[ ]
Bank Sta

7066{
7064;
7062;
7060;

7056+

50 100 150 200 250
Station (ft)

Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach = CLOMR CL RS =4945
<—.035 *%4.03%% .035 *%
70727 Legend
| WS 100yr
7070 —_—
Ground
1 [ ]
Bank Sta
7068~ _
7066
7064
7062
7060
7058+
7056
70544
0 50 100 150 200 250 300
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach=CLOMRCL RS =4790 Crest
<—.035 ‘%G .045 ﬁ%; .035 ‘%
7068 Legend
1 WS 100yr
-
Ground
[ J
Bank Sta

7066
7064;
7062;
7060 \

7058+

7056

7054+

7052
0 50 100 150 200 250

Station (ft)




Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020

River = Sand Creek Reach=CLOMRCL RS =4750 Toe

<K—.035 %%; .045 ﬁ%‘ .035 ‘%
7070i Legend
1 WS 100yr
i —_—
Ground
1 [
70654 Bank Sta
7060
7055+
7050
704541
0 50 100 150 200 250
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020

River = Sand Creek Reach=CLOMRCL RS =4720 End Sill

4447.035444%%.03>%44447.03544444%
7070i Legend
1 WS 100yr
i L —
Ground
1 [
70654 Bank Sta
7060
7055+
7050+
7045+ 1T
0 50 100 150 200 250 300

Station (ft)

Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles
River = Sand Creek Reach=CLOMRCL RS =4721

10/22/2020
End Sill

<—.035‘>’<.03>%;.035*%
7070i Legend
1 WS 100yr
1 —a
Ground
1 [ ]
70654 Bank Sta
7060+
7055+
7050
70454+
0 50 100 150 200 250 300
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach = CLOMR CL RS =4670
<—.035*>%.03>%;.035*%
70627 Legend
1 WS 100yr
. e
7060+ Ground
o
7 Bank Sta
7058+
7056
7054+
7052
7050+
7048~
07 R e e e B |
0 50 100 150 200 250 300

Station (ft)




Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles

River = Sand Creek Reach = CLOMR CL

10/22/2020
RS = 4570

<—.035*>%.03>%;.035*%
70857 Legend
1 WS 100yr
P,
7080J Ground
[}
7 Bank Sta
7075+
7070+
7065+
7060
7055+
7050+
704541
0 50 100 150 200 250 300
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach = CLOMR CL RS =4340
%.035%.03%.035*%
7058i Legend
| WS 100yr
1 el
1 Ground
7056+ [}
1 Bank Sta
7054+
7052+
7050+
7048~
0 7 R e e LA Bt e s e |
50 100 150 200 250 300

Station (ft)

Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles  10/2

River = Sand Creek Reach = CLOMR CL

2/2020

RS = 4450

<—.035*%<.03>%;.035*%
70851 Legend
R S —
WS 100yr
L b
1 Ground
[ ]
J Bank Sta
7060+
7055+
7050+
70454+
0 50 100 150 200 250 300
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach=CLOMRCL RS =4290 Crest
6.035%%.045%%;.035*%
7056i Legend
| WS 100yr
] bl
1 Ground
7054+ [ J
J Bank Sta
7052+
7050+
7048~
7046+
A0 Y e e e e LA e e s s e
50 100 150 200 250 300

Station (ft)




Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020
River = Sand Creek Reach = CLOMR CL

<—.035 ﬁ%* .045 %%; .035 *%
7056 Legend
WS 100yr
7054 -
] Ground
[
7052 Bank Sta
7050+
7048~
7046+
7044+
7042+
7040
7038+
70364+ T
0 50 100 150 200 250 300
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020

River = Sand Creek Reach = CLOMR CL

Plan: Proposed Profiles  10/22/2020

RS =4250 Toe

RS =4220 End Sill

K—.035 *>%.O3%<; .035 *%
70541 Legend
1 WS 100yr
- 0w
70524 Ground
[
7 Bank Sta
7050+
7048~
7046+
7044
7042~
7040+
7038 —————— e e
0 50 100 150 200 250 300

Station (ft)

Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles
River = Sand Creek Reach=CLOMRCL RS =4221

10/22/2020
End Sill

<—.035*%<.03%<;.035*%
70541 Legend
| WS 100yr
7052 —
Ground
1 [ ]
Bank Sta
7050+ S —
7048+
7046
7044+
7042~
7040+
7038
70364+ T T T
0 50 100 150 200 250 300
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach =CLOMRCL RS =4170
<—.035*>{<.03>%;.035*%
7052 Legend
] WS 100yr
1 . e
70504 Ground
1 o
1 Bank Sta
7048~
7046
7044+
7042~
7040
7038+ T r T T T T T T T
50 100 150 200 250 300

Station (ft)




Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach = CLOMR CL RS =4025
<—.035*>%.03>%;.035*%
70651 Legend
| WS 100yr
] b
1 Ground
7060+ [ ]
1 Bank Sta
7055+
7050+
7045+
7040+
70354+
50 100 150 200 250 300
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach =CLOMRCL RS =3789
<—.035*>%.03>%;.035*%
70527 Legend
| WS 100yr
J S,
7050+ Ground
[ ]
7 Bank Sta
7048~
7046+
7044+
7042
7040+
7038+
401 T T e e s e LAY B e e
0 50 100 150 200 250 300

Station (ft)

Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach =CLOMRCL RS =3900
<—.035 *%.03%; .035 *%
7060 Legend
1 WS 100yr
] R
Ground
1 [ ]
7055 Bank Sta
7050+
7045+
7040
70354+ T
0 50 100 150 200 250 300
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach = CLOMR CL RS = 3640
.035 % . %.035%
70527 g Legend
1 WS 100yr
J S,
7050+ Ground
* Ineff
[ J
7048~ Bank Sta

7044+

7042+

7040+

7038+

L e e B R

3
-400 -300 -200 -100 O 100 200 300
Station (ft)




Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020

River = Sand Creek Reach=CLOMRCL RS =3590

Crest

.035 % . % .035 %
7050+ 0
] 4

Legend

1 5

WS 100yr
- e
Ground
Ineff

[ J
Bank Sta

36 === B e e
-400 -300 -200 -100 O 100 200 300
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach=CLOMRCL RS =3521 End Sill
.035 >J‘ . %.035%
7050i g Legend
1 WS 100yr
1 —_—
Ground
7045- Ineff
[ ]
1 Bank Sta
L
7040
7035+
7030
40 72 R e e e B KRB

0 100 200 300 400 500 600 700
Station (ft)

Elevation (ft)

Elevation (ft)

Sand

Creek CLOMR2020 Plan: Proposed Profiles
River = Sand Creek Reach = CLOMR CL

10/22/2020
RS =3550 Toe

.035 % . %.035%
7050i 2 Legend
5 —_—
1 WS 100yr
1 —a
Ground
7045+ Ineff
[ ]
1 Bank Sta
7040+ LS
7035+
7030
T o . o
-400 -300 -200 -100 O 100 200 300
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach=CLOMRCL RS =3520 End Sill
.035 % . %.035%
7050i g Legend
1 WS 100yr
1 —a
Ground
7045- Ineff
[ ]
] Bank Sta
L
7040
7035+
7030
40 72 S e e L e

0

100 200 300 400 500 600 700

Station (ft)



dsdrice
Highlight


Elevation (ft)

Elevation (ft)

Sand

Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020

River = Sand Creek Reach =CLOMRCL RS =3470
.035 % . %.035%
7050i g Legend
1 WS 100yr
1 —_—
Ground
7045+ Ineff
[ J
] Bank Sta
7040+
[
7035+
7030
7025 4+ T
0 100 200 300 400 500 600 700
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach=CLOMRCL RS =3370 Crest
.035 % . %.035%
70467 g Legend
| WS 100yr
P,
Ground
Ineff
[}
Bank Sta

0

100 200 300 400 500 600 700
Station (ft)

Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020

River = Sand Creek Reach =CLOMRCL RS =3420
.035 % . %.035%
7050i g Legend
1 WS 100yr
1 —_—
Ground
7045- Ineff
[ ]
] Bank Sta
7040+
7035+
7030
0T o e e o
0 100 200 300 400 500 600 700
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach=CLOMRCL RS =3330 Toe
.035 % . %.035%
70457 2 Legend
5 —_—
1 WS 100yr
1 —_—
Ground
7040 Ineff
[ ]
] Bank Sta
7035
B
7030
7025
407 e e e B e

0

100 200 300 400 500 600 700
Station (ft)




Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach=CLOMRCL RS =3301 End S Sill

.035 %.%.035%
7045i g Legend
1 WS 100yr
4 —
Ground
7040- Ineff
[ J
] Bank Sta
7035+
i
7030
7025+
020 f v i

0 100 200 300 400 500 600 700
Station (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach =CLOMRCL RS =3250

7045- %‘ .035 %O&%— .035 *%

| Legend

1 WS 100yr

] —_—

Ground
7040+ Ineff
[ ]

] Bank Sta
7035+
7030
7025+

7020+ T T
50 0 50 100 150 200 250 300

Station (ft)

Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020

River = Sand Creek Reach=CLOMRCL RS =3300 End Sill

.035 % . %.035%
7045i g Legend
1 WS 100yr
4 —
Ground
7040- Ineff
[ ]
] Bank Sta
7035+
i
7030
7025+
020 { i p e

0 100 200 300 400 500 600 700
Station (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach =CLOMRCL RS =3140

<—.035 %.03% .035 *%
7045i Legend
1 WS 100yr
i —
Ground
1 [ ]
70404 Bank Sta
7035+
[
7030+
7025
7020--—— e
0 50 100 150 200 250 300

Station (ft)




Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020

River = Sand Creek Reach=CLOMRCL RS =3090 Crest

%.035%.045%.035*%
7045i Legend
1 WS 100yr
i L
Ground
1 [
70404 Bank Sta
7035+
L
7030+
7025+
7020 4+
0 50 100 150 200 250 300
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach=CLOMRCL RS =3021 End Sill
<—.035*>%.03>%;.035*%
7040i Legend
| WS 100yr
1 e
1 Ground
7035+ [ ]
J Bank Sta
7030+
7025+
7020+
7015+
7010+ r T T T T T T T T T T T
50 100 150 200 250 300

Station (ft)

Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020
River = Sand Creek Reach = CLOMR CL

Plan: Proposed Profiles

10/22/2020
RS =3050 Toe

6.035%.045%.035*%

7040i Legend
| WS 100yr
1 e
1 Ground

7035+ [}
J Bank Sta
L

7030+

7025+

7020+

7015+

70104+ T

50 100 150 200 250 300
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach=CLOMRCL RS =3020 End Sill

<;.035*>%.03%<;.035*%

7040i Legend
1 WS 100yr
1 —_——

Ground

1 o

70354 Bank Sta

7030+

7025+

7020

7015+——rrrrrrr 7T T T T T T T
0 50 100 150 200 250 300

Station (ft)




Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach =CLOMRCL RS =2970
K—.035 %.03% .035 *%
70407 Legend
1 WS 100yr
] R
Ground
1 [}
7035+ Bank Sta
7030+
7025+
7020
70154+
50 100 150 200 250 300
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach =CLOMRCL RS =2740
.035 %03%7 .035 *%
7028 Legend
] WS 100yr
] J S,
70264 Ground
| Ineff
4 [ ]
] Bank Sta
7024+
7022
7020+
7018+
7016

L B B B B E A |
50 100 150 200 250 300 350
Station (ft)

Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach =CLOMRCL RS =2850
<—.035 %.03% .035 *%
70407 Legend
1 WS 100yr
] R
Ground
1 [ ]
70354 Bank Sta
7030+
7025+
7020
70154 -
0 50 100 150 200 250 300
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach=CLOMRCL RS =2690 Crest
<—.035 *%é .045%%7 .035 *%
70241 Legend
1 WS 100yr
] R
Ground
7022} Ineff
[ J
Bank Sta
7020+
7018
7016
0 7 o e e e e LA e e e e
0 50 100 150 200 250 300

Station (ft)




Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020
River = Sand Creek Reach = CLOMR CL

10/22/2020
RS =2650 Toe

Plan: Proposed Profiles

<K—.035 *%& .045 ﬁ%— .035 ‘%
70227 Legend

! WS 100yr

. e
7020+ Ground
[}

7 Bank Sta
7018+
7016+
7014+
7012+
7010+
7008+
7006 -~ e e

0 50 100 150 200 250 300

Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020

River = Sand Creek Reach=CLOMRCL RS =2620 End Sill
<—.035*>%.03>%;.035*%
70241 Legend
1 WS 100yr
. e
70227 Ground
[
7 Bank Sta
7020+
7018+
7016+
7014
7012+
7010+
010 R o e e LA s e |
0 50 100 150 200 250 300

Station (ft)

Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles

River = Sand Creek Reach=CLOMRCL RS =2621

10/22/2020
End Sill

<K—.035 %.%%*.035*%
70241 Legend
| WS 100yr
7022 —
Ground
1 [ ]
Bank Sta
7020+ S —
7018
7016
7014+
7012+
7010+
7008
70064+ T
0 50 100 150 200 250 300
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach =CLOMRCL RS =2570
FL .035 %%03%; .035
7024 Legend
1 WS 100yr
. e
70227 Ground
o
7 Bank Sta
7020+
7018+
7016+
7014
7012+
7010+
7008+ T T T T T T T T

50 100 150 200 250 300 350

Station (ft)




Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020 Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020

River = Sand Creek Reach =CLOMRCL RS =2470 River = Sand Creek Reach =CLOMRCL RS =2350
K—.035 *%.03%; .035 .035 *%03%— .035 *%
7024 Legend 70227 Legend
| WS 100yr ] WS 100yr
70227 oo 7020+ oo
Ground Ground
1 [} [ ]
Bank Sta 7 Bank Sta
7020+ — S —
7018+
7018+ |
] 7016+
7016 E ]
S
1 £ 70144
>
7014+ o 1
1 7012+
7012+ |
7010+
7010+
7008 7008+
7006+ T T T T T T T T T T T 7006 — T T 1 T T T T T T T T T
0 50 100 150 200 250 300 0 50 100 150 200 250 300 350 400
Station (ft) Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020 Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach=CLOMRCL RS =2300 Crest River = Sand Creek Reach=CLOMRCL RS =2260 Toe
7.035%.03%.035‘% 7.035%.03%%—.035‘%
70247 Legend 70253 Legend
I WS 100yr ] WS 100yr
7022+ — | —
Ground 1 Ground
1 [ 7020+ [ ]
Bank Sta J Bank Sta
7020+ 1
7018+ 7015+
7016 E 1
= 1
1 £ 70107
> 4
7014 o ]
7012+ 7005+
7010 ]
1 7000+
7008 ]
7006 ———F—F———T T T T T 6995+———1——— T T T
0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350

Station (ft) Station (ft)




Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020

River = Sand Creek Reach=CLOMRCL RS =2231 End  Sill

7030+

7025+

7015+

7000+

.035 H%OC&%; .035 *%

Legend

6995
0

Sand Creek CLOMR2020
River = Sand Creek Reach = CLOMR CL

.035 *%<03>%— .035‘%

7035+

7020+

7005+

50

100

150 200 250 300 350
Station (ft)

WS 100yr

- e
Ground

[}
Bank Sta

Plan: Proposed Profiles  10/22/2020

RS = 2200

Legend

WS 100yr

- e
Ground

[
Bank Sta

7000
0

50

100

150 200 250 300 350
Station (ft)

Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020

River = Sand Creek Reach = CLOMR CL

RS =2230 End Sill

.035 *%03%— .035 *%
7030i Legend
| WS 100yr
-
1 Ground
7025+ [
1 Bank Sta
7020+
7015+
7010+
7005
7000+ T T
50 100 150 200 250 300 350
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach =CLOMRCL RS =2136
<—.035*>%.03ﬁ%—.035‘%
70257 Legend
1 WS 100yr
] L —
Ground
! [ J
7020 Bank Sta
7015
7010
7005
010 s o e e LN e s
0 50 100 150 200 250 300

Station (ft)




Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020

River = Sand Creek Reach=CLOMRCL RS =2086 DS Face Sterling Ranch Road Bridge

K—.035 H% .03 % .035 ‘%

70207 Legend

] A B

WS 100yr

] Iaaecil

! Ground

1 Ineff

[ J

7015+ Bank Sta
7010+
7005+
7000 |+ v v v p o

0 50 100 150 200 250

Station (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020

River = Sand Creek Reach=CLOMRCL RS=2050 BR Sterling Ranch RoadCOntech 0-535 Bridge

7020- .035 H%O%% .035 ﬁ%
l\

Legend
\l WS 100yr
] el
1 Ground
] Ineff
[ ]
7015+ Bank Sta
7010+
7005+
| I f
000 | v i v v

-100 -50 O 50 100 150 200 250
Station (ft)

Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 Plan: Pro|

River = Sand Creek Reach = CLOMR CL

posed Profiles

10/22/2020

RS=2050 BR Sterling Ranch RoadCOntech 0-535 Bridge

7.035%.03%.035%
7020
L
| /A. N egend
WS 100yr
] el
! Ground
1 Ineff
[ ]
7015+ Bank Sta
7010+ m
7005+
L
7000 - —————————————————————————
0 50 100 150 200 250
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach=CLOMRCL RS =1992 DS Face Sterling Ranch Road Bridge
.035 ‘%09% .035 ﬁ%
70207 Legend
1 \ A
WS 100yr
1 bl
1 Ground
] Ineff
o
7015+ Bank Sta
7010+
7005+
1 3
(0010 e e e e )
-100 -50 0 50 100 150 200 250

Station (ft)




Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach = CLOMR CL RS = 1942
.035 %.03% .035
70181 Legend
WS 100yr
-
Ground
[}
Bank Sta
70004+
50 100 150 200 250 300
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach =CLOMRCL RS =1755
K—.035 H% .03%%— .035*%
70147 Legend
] WS 100yr
] -
70124 Ground
q [ ]
1 Bank Sta
7010+
7008
7006+
7004+
7002
7000+ T T T T T T T T T T T T T

50 100 150 200 250

Station (ft)

Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach = CLOMR CL RS = 1847
K—.035 H% .03 %%* .035 *%
70147 Legend
] WS 100yr
] -
70124 Ground
g [ ]
1 Bank Sta
7010
7008
7006
7004+
7002
70004+
0 50 100 150 200 250
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach =CLOMRCL RS = 1640
<—.035 H% .03 %<— .035 *%
7010 Legend
1 WS 100yr
] S —
Ground
1 [ J
70084 Bank Sta
7006+
7004+
7002
7000
50 100 150 200 250

Station (ft)




Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles

River = Sand Creek Reach = CLOMR CL

10/22/2020

RS =1590 Crest

K—.035 ‘%G .045 %%; .035 *%
7010i Legend
b WS 100yr
] Rahee il
Ground
7008+ [
J Bank Sta
7006+
7004+
7002+
7000+
69984+
0 50 100 150 200 250
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach=CLOMRCL RS =1521 End Sill
K—.035 H% .03 %%— .035 *%
7015i Legend
1 WS 100yr
] S —
Ground
1 [ ]
7010} Bank Sta
7005+
7000+ f/.../.
6995
6990+ T T T T T T T T T T T T T
0 50 100 150 200 250

Station (ft)

Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020
River = Sand Creek Reach = CLOMR CL

<—.035 *%— .045 ‘%— .035 *%
70107 Legend
| WS 100yr
7008 —
Ground
1 [ ]
Bank Sta
7006+ S —
7004+
7002
7000
6998~
6996
6994
6992 | vy R
0 50 100 150 200 250
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020

River = Sand Creek Reach = CLOMR CL

Plan: Proposed Profiles

10/22/2020
RS =1550 Toe

RS =1520 End Sill

<—.035 H% .03 %%; .035 H{
70127 Legend
] WS 100yr
7010 —
Ground
1 [ ]
Bank Sta
7008+
7006+
7004
7002+
7000+
6998+
6996
6994+
0 50 100 150 200 250

Station (ft)




Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach =CLOMRCL RS =1470
K—.035 %.03% .035*%
70157 Legend
q WS 100yr
] S —
Ground
i [ ]
70104 Bank Sta
7005+
7000+
6995
6990 4T T T T
0 50 100 150 200 250 300
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach=CLOMRCL RS=1160 Crest
<—.035 %% .045%%; .035 *%
70107 Legend
| WS 100yr
7008+ —_—
Ground
1 [ ]
Bank Sta
7006+
7004+
7002
7000+
6998~
6996
6994
{1 L o e e e e LA Bt e e e |
0 50 100 150 200 250 300

Station (ft)

Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach=CLOMRCL RS =1210
<—.035 %.03% .035 *%
7008 Legend
1 WS 100yr
- =
70067 Ground
[}
7 Bank Sta
7004+
7002+
7000+
6998
6996
6994+
69924+ T T T T
0 50 100 150 200 250 300
Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020

River = Sand Creek Reach=CLOMRCL RS=1120 Toe

4430354%+éf.0454%+€4447.0354444%
7010i Legend
1 WS 100yr
i L —
Ground
1 [ ]
70054 Bank Sta
7000+
6995+
6990
6985+ T T
0 50 100 150 200 250 300

Station (ft)




Elevation (ft)

Elevation (ft)

Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020 Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach=CLOMRCL RS =1091 End Sill River = Sand Creek Reach=CLOMRCL RS =1090 End Sill
%.035%.03%.035*% %.035%.03%.035*%
7010 Legend 70107 Legend
1 WS 100yr 1 WS 100yr
4 —_—— 4 —_——
Ground Ground
1 [ 1 [}
70054 Bank Sta 70054 Bank Sta
7000 7000
g 1
i 5 1
i © 1
>
[
i 0 1
6995+ 6995+
6990 6990
6985 4+ 69854+ T T
50 100 150 200 250 300 0 50 100 150 200 250 300
Station (ft) Station (ft)
Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020 Sand Creek CLOMR2020 Plan: Proposed Profiles  10/22/2020
River = Sand Creek Reach = CLOMR CL RS = 1040 River = Sand Creek Reach=CLOMRCL RS =644 Downstream Tie-in
%.035%.03%.035*% é.04%%;.027*%@.04%
70107 Legend 69921 Legend
1 WS 100yr 1 WS 100yr
4 —_—— 4 —_——
Ground Ground
1 [ ] 1 o
70054 Bank Sta 69904 Bank Sta
7000+ 6988
g 1
| 5 1
i © 1
>
[
1 0 1
6995+ 6986
6990 6984
6985+ T T T T T T T T 6982+ T T T T T T T T T T T T T T T
50 100 150 200 250 300 0 50 100 150 200 250
Station (ft) Station (ft)

Provide modeling through the property line
and downstream to DP 60A (downstream
of proposed pond and diversion outfall).
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Appendix B

Sterling Ranch Road and Briargate Parkway Bridges Geotechnical Report
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SUBSURFACE SOIL INVESTIGATION
STERLING BANCH BRIDGES
STERLING RANCH ROAD OVER SAND CREEK
BRIARGATE BOULEVARD OVER SAND CREEK
COLORADO SPRINGS, COLORADO
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SUBSURFACE SOIL INVESTIGATION
STERLING RANCH BRIDGES
STERLING RANCH ROAD OVER SAND CHEEK &
BRIARGATE BOULEVARD OVER SAND CREEK
El. PASO COUNTY, COLORADC

1.0 INTRODUCTION

C&C Land is planning the construction of iwo vehicular bridges over sand creek for the
proposed Sterling Ranch Road and Briargaie Boulevard in B} Paso County northeast of
Colorado Springs, Caolorade. The approximate location of the site is shown on the Vicinity Map,
Figure 1. The planned layouls of the proposed bridges are shown on Figure 2, Site Plan/Test
Horing Location Map.

This report describes the subsurface investigation conducted for the planned bridges and
provides recommendalions for foundation design and construction. The subsurface soil
investigation inciuded drilling test borings at four (4} locations within the footprints of the planned
bridge foundations, collecting samples of soil, and conducting a geotechnical evaluation of the
investigation findings. All drilling and subsurface investigation activities were performed by
Entech Engineering, inc. (Enlech). The contenis of this report, including the geotechnical
evaluation and recommendations, are subject to the limitations and assumptions presented in
Section 6.0,
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2.0 PROJECT AND GITE DESCRIPTION

it is Entech’s understanding that the project will consist of the consltruction of two (2) vehicular
bridges spanning Sand Craak with driven H-pile foundations and associated site improvemenis.
Al the time of drilling, the sites for the proposed bridges were vacant. The crossing for the
oroposed Briargate Boulevard had been graded at the time of didliing. Sand Creek flows o the

south. Current vegelation on the sile consisled of grasses and small shrubs.

3.0 SUBSURFACE EXPLOHATIONS AND LABORATORY TESTING

The subsurface conditions were investigaled by drilling four {4} exploratory test borings, one at
each bridge abutment. The borings were drilled to depths 20 feet below the existing ground
surface using a fruck-mounted continuous flight auger-drilling rig supplied and operaied by
Entech Engineering, Inc. Boring Logs descriptive of the subsurface conditions encountered
during drilling and subsequent io drilling are presented in Appendix A. Al the conclusion of
drifting, observations of groundwater levels were made in sach of the open borings., The

approximate locations of the lest borings are indicated on Figure 2.

Soil samples were obtained from the borings utilizing the Siandard Penelration Test (ASTM -
1686} using a 2-inch 0.0, split-barre!l sampler and a California Sampler.  HResulls of the
Standard Peneiration Test (SPT) are included on the Test Boring Logs in terms of Nevalues
expressed in blows per foot {bpf). Soll samples recovered from the borings were visually
classified and recorded on the Test Boring Logs. The soil classifications were later verified
utilizing laboratory testing and grouped by soil type. The soll type numbers are included on the
Test Boring Logs. i should be undersivod that the soil descriptions shown on the Test Boring
Logs may vary beiween boring location and sample depth.
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it should also be noted that the lines of straligraphic separation shown on the Test Boring Logs
rapresent approximate boundaries between sofl types and the aclual stratigraphic transitions
may be more gradual and vary with location. The Tast Boring Logs are presented in Appendix
A,

Moilsture Content, ASTM D-2218, was obiained in the laboratory for all recovered samples.
Grain-Size, ASTM D-422, and Atterberg Limits, ASTM D-4318, were determined for various
samples for the purpose of classification and (o obtain perlinent engineering characteristics.
Volume change testing was performed on selected samples using the Swell/Consolidation Test
{ASTM D-4548) in order to evaluate potential expansion/consolidation characteristics of the soil
and bedrock., Sulfate testing was performed on select samples o delermine the corosive
characterislics of the soils. The Laboratory Test Results are included in Appendix B and
summarized in Table 1.

4.0 SUBSURFACE CONDITIONS

Four {4} s0il types were encounlered in the borings drilled for the subsurface investigation: Type
1: silty sand fill (SM), Type 2! very silly sand (SM), Type 3: silty to very siliy sandsions (SM),
and Type 4: sandy to very sandy claystone {CL}. The soils were classified in accordance with
the Unified Soil Classification Systemn (USCS) using the laboratory testing results and the

ohservations made during drilling.

4.7 Soit and Fock

Soil_ Type 1 is a silty sand fill (SM). The sand fill was encountered in Test Boring 1 af the
existing ground surface extending (o a depth of § fest. Standard Psnetration Tesiing conducted
on the sand resulted in SPT N-values of 4 to 6 blows per fool (bpf), which indicates lcose slates.
Moisture content and grain size testing resulted in & moisture contenis of 7 to 8 percent with
approximately 28 percent of the soil size particles passing the No. 200 sieve. Alterberg limit
testing was performad on a sample of sand fill and resulied in a figuid Emit of no value with 2

plastic index of non-piastic. Sulfate testing on the sand resulted in 0.00 parcent soluble sulfate
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by weight, indicaling negligible polential for below grade concrete degradation due to sulfate
atfack.

Soll Tvpe 2 is a very silly sand (8M). The sand was encountered In three (3} of the test borings
at the existing ground surface extending fo depths of 1 to 10 feet. Standard Penetration Testing
conducted on the soil resulted in SPT N-values of 7 io 26 blows per foot (bpf), indicating the
sand is loose to medium dense in terms of density. Moisture content and grain size testing
resulted in moisture contenis of 5 {o 20 percent with approximaiely 40 percent of the soll size
particles passing the No. 200 sieve. Atterbery limit testing was performed on a sample of sand
filt and resulted in a liguid imit of 15 with a plastic index of 3. Suliate testing on the sand
resulted in less than 0.01 percent soluble sulfate by waight, indicating negligible potential for
below grade concrete degradation due to sulfzte altack.

Soil Tvpe 3 is a silty to very silty sandstone {(SM). The sandstone was encountered in all of the
test borings at depths ranging from 1 to 10 feet bgs and extending to depths of 12 feet and the
termination of the borings {20 feet). Standard Penetration Testing conducted on the soil resulied
in SPT N-values of greater than 50 blows per foot (bpf), indicating the sandstone is very dense
iri terms of density. Moisture content and grain size testing resulied in moisture contents of 10
to 17 percent with approximately 14 to 42 percert of the soil size parlicles passing the No. 200
sieve. Atterberg limit testing resulted int liquid limits of no value to 32 and plastic indexes of non
plastic 1o 6. Sulfate testing on the sandstone resulted in 0.00 1o less than 0.01 percent solubie
sulfate by weight, indicating negligible potential for below grade concrete degradation due to

sulfate ailack.

Soil_ Tvpe 4 is sandy lo very sandy claystone (CL). The claysione was encountered in Test
Boring 1 at a depth of 12 feet bgs and extending io the termination of the boring (20 leet).
Standard Penetration Testing conducted on the soil resulted in 8PT N-values of greater than 50
blows per foot (bpf), indicating the soil is hard in terms of consistency. Moisiure content and
grain size tesling resulted in moisture contents of 15 lo 16 percent with approximately 59
percent of the soil size particles passing the No. 200 sieve. Atterberg limit tesling resulted in a

liguid Iimit of 35 and a plastic index of 14.
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Additional descriptions and enginesring proparties of the soil encountered during drilling are
includad on the boring logs. Laboratory Testing Fesults are summarized on Table 1 and
presented in Appendix B. It should be undersiood that the soll descriplions reporied on the
boring logs may vary belween boring locations and sampling depths,  Similarly, the lines of
stratigraphic separation shown on the boring logs represent approximate boundaries belween
soil types and the aciual transitions betwsen types may be more gradual or variable,

4.2 Grountwster

Groundwaler was encountered at dapths ranging from 13 to 16.5 feet in Test Boring Mos, 3 and
4, Test Boring Nos. 1 and 2 were diy to 18 feet after diilling. Groundwater may affect
development of significant foundalion excavations or during insialistion of desp ulilitiss
depending on the final grading plans. Creek flow will vary due o raindall, drainage, and other
factors not readily apparent at this time. It should be noted that groundwaler levels, observed &t
the time of the subsurface investigation, could change due o seasonal varations, changes in

land runoff characteristics and fulure development including of nearby areas.

5.0 GEOTECHNICAL EVALUATION AND RECOMMENDATIONS

The following discussion js based on the subsurface conditions encountered in the borings
drilfad in the planned bridge foolprinis. If subsurface conditions different from those described
hersin are encouniered during consiruciion or if the project elemenis change from those
described, Entech Engineering, Inc. should be nolified so that the evaluafion and

recommaeandations preseniad can be reviewed and revised if necessary.

The site wili be deveioped by constructing {wo {2) bridges over Sand Creek and associated sile
improvements at Sterling Ranch FRoad and Briargate Boulevard Crossings. The proposed
bridges are expected to utilize driven H-pile foundations

Subsurface soil conditions encountered in the test borings drilled for the planned interchanges
consisted of sand fill and silty to very silty sand overlying silty to very silly sandstone and sandy
to very sandy claysione. Bedrock was encountered al depths of 1 o 10 feet in the test barings.
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The surficial sands and sand fill were encountered in loose to medium dense siales. The
underlying sandsions was encountered in dense slales, and the underiying claysione was

gncountered at hard consistencias,

5.1 Foundalion Hecommendations

Tha main purpose of the subsurface investigation was o gather soll and bedreck information for
the proposed bridge abuitments for use in providing foundation recommendations and design
values. Hecommendations for bridge supports using driven He-piles, shallow spread footings,

and parameiars for retaining walls are provided.

§.1.1 Deep Foundation Systems [Driven Hepiles)

Based on evaluation of the site subsurface conditions, it is believed that the planned H-piles will
achileve most of thelr compressive strength through end bearing and skin friction in the
underlying sandstone and claysione bedrock (Soill Types 3 and 4). Some firictional resistance
will also be developed in the overburden sand {Soll Type 1). Design parameters for use in the
H-pile design, which include allowable end bearing, side resistance, and resisting factors are
presented in Table 2. L Pile paramelers for the sand, sandstone, and claysione are also
included in Table 2. The recommendations and parameters apply to piles spaced by haorizontal
distances of at lzast 3 times the pile width. If the piles are spaced closer, reductions in the
aliowable pile capacity may be warranied. The following unit weighis are recommended for the
site soll and bedrocl,

Unit walght of native overburden sand 120 pof
Unit waight of sandstone bedrock 125 pot
Unit weight of silisions and claysione bedrock 125 pof

it is recommended that full-time observation of the H-pils installation be performed to compile
driving logs for each pile. At a minimum, the log should include: the driving resistance per foot of
pile and per inch of pile over the last 3 inches; the pile driver make and model; rated energy; pile
cushion/condition; observed damage; and final pile iop location. The guidance set forth in the
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State of Colorado Standard Specifications for Road and Bridge Construction, Section 502,

Filing, Is recommendead. Piles should be driven 10 feel inlo bedrock or refusal.

£.1.2 Shallow Foundation Parameters

Structures assoclaled with the bridges can be supported with shallow foundations resting on the
native sands, recompacied loase sands, or sandsione. It should be noted thal dug to polential
shallow groundwater on this site (due to the proximity o Sand Creek), extensive subgrade
improvements are anticipated fo support shaliow foundations. The foundation members should
bear on the native site sands, sandstone, or be recompacted according o the “Structural Filf®
paragraph, Any lopsoll must be removed and the existing subgrade cleared of any debris prior
o excavation. Loose soils or uncontrolled fill material beneath foundstion components will
require removal and recompaction. Any expansive soils encounterad beneath the foundation will
requirs removal and replacement with non-expansive structural fill compacied according to the
“Structural Fill" paragraph. Any new filt should be placed o the requiremenis of the “Structural
Fill" paragraph. On-sile granular sands may be used as structural fill as approved by Entech.
Any import material should be approved by Entach prior to hauling o the site.

Frovided the sbove recommendations are followed, an allowsble bearing pressure of 2400 psi
is recommended for the native sands. For recompacted sands or imporled granular siruciural
fill, an allowable bearing capacity of 3000 psi is recommended. An allowable bearing capacity
of 4000 psi is recommended for undisturbed sandstone. Foolings should extend 2 minimum of
30 inches below the adjacent exterior surface grade for frost protection. Following the above
foundalion subgrade preparation recommendations, and adhering o the recommended
maximum allowable bearing pressure, il is expected o resull n foundation designs which
should limit iotal and differential vertical movements.

Foundation excavations are recommended o extend al least 3 fesl horizontally beyond the
foundation Hmils in order to provide adequaie space for instaliation of drain materials (if
necessary} and placement of controlied fill, All foundation excavation side slopes should he
inclined at angles of 1Y/, horizonial to 1 vertical or fiatier, as necessary, (o provide for excavation
sidewall stability during consiruction or as required by OSHA regulations.
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Entech should observe overexcavated subgrades as well as the overall foundation excavation
subgrade and evaluate i the exposed conditions are consistent with those described in this
report.  Entech should also provide recommendations for oversxcavation depth and other
subgrade improvements, if necessary, and the need for drain systems based on the excavation
conditions observed at that time.

£.1.3 Hetaining Wall Peramesters

The following values are recommended for use in designing retaining walls with unbalanced
lateral loading that may be associated with this project. Roadway/Vehicls surcharge loading is

required for wall design.

Recommended Design Values - Laleral Loading
Equivalent fluid density for lateral earth pressure (active}, pof 45

{site granular soils)

Equivalent fluid density for lateral sarih pressure {passive), pof 300
Equivalent fluid density for lateral earth pressurs (at rest), pof 80

Sail density {(compacted sand), pof 125
Angle of Internal Friction (loose silty sand and sandy clay-silf) 26°
Angle of Internal Friction {compacted siity sand) 34°
Coefficient of sliding between concrete and silty gravelly sand {.35
Bearing capacity of sand, psi 2400 psf
Bearing capacity of sandsione, psf 3500 psf

"MNote:  The above lateral loading design values are for level back slope angles and no
surcharge loads. i wall backfill is submerged, water pressures must be taken into account as
additional wall loading. If backfill slope angles are greater than zero degrees, or if the backfilf is
surcharged, the design values must be adjusted to account for additional lateral loading.

4 4]

Subsuriace Soil Investication

Sterling Fanch Bridges

Sterfing Ranch Road over Sand Cresk &
Brisrgale Boulevard over Sand Creek

&l Paso Counly, Colorado

Jdob No, 2000458



5.2 Site Scismic ClassHicstion

Hased on the subsuriaece conditions encountered st the site and in accordance with Section
1613 of the 2015 International Bullding Code (IBC), ths sile meels the conditions of a Site Class
.

5.3 Surisce and Subsurface Drainage

Positive surface drainage must be maintained around struciures o minimize infiltration of
surisce water. A minimum gradient of 5 percent in the first 10 fest adiscent lo foundation
components is recarmmended. A minimum gradient of 2 parcent is recommended for paved

greas. All grades should be direcled away from struciures.

To help minimize infillration of waler into foundation zonses, vegelative plantings placed close o
foundation componenis shouid be limited to those species having low walering requiremenis
and irrigated grass should not be located within 5 feet of foundalion components. Similarly,
sprinklers are nol recommended o discharge water within 5 fset of foundation components,
frrigation near foundations should be Emited o the minlmum amount sufficient to mainiain
vegelation, Application of more irrigation waler than necessary can increase the polential for
foundation movemeni.

5.4 Conersis

Soluble sulfate lesting was conducied on three samples of the site soils 1o evaluate the polential
for sulfate attack on concrele placed below the surface grade. The lest resulls indicated less
than 0.01 percent soluble sulfate by weight for the site soils. The test resulls indicate the sulfate
component of the in-place sile soils present a negligible exposure threat to concreie placed

balow grads that comes inlo contact with the site soils.

Type l cement is recommended for concrate st this site. To further avoid concrate dagradation
during consiruction it is recommended that concrete not be placed on frozen or wet ground.
Care shouid be taken to prevent the accumulation or ponding of water in foundation excavations
prior to the placement of concrete. If standing water is present in the foundation excavations, it

should be removed by ditching o sumps and pumping the water away from the foundation area
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prior to concrete placement. | concrele is placed during periods of cold temperatures, the
concrele must be kept from freezing. This may reqguire covering the concrete with insulated

blankets and adding heat to prohibii freezing.

8.5 Foundation Excavation Ohservations

Subgrade preparation for bridge foundations and associated improvemenis should be observed
by Enlech Engingering prior to construction of the foundation elements in order o verify that (1)
no anomalies are present, (2) malerials of the proper bearing capacity have been encountered
or placed, and (3) no soft, foose, uncontrolted fill material, expansive soil or debris ars present in
ihe foundation area prior to concrete placement or backiifling. Pile driving should be observed to
verify proper embedment or refusal. Piles should be driven 10 feet into bedrock or refusal.
Entech should make final recommendations for over-excavation or stabilization, if required, al

ihe time of excavation cbservation, if necessary.

5.8 Structural Fil

Areas 1o receive fill should have all topsoil, organic material or debris removad. Fill must be
properly benched. The suiface shouid be scarified and moisture conditioned o within +2
percent of its optimum moisture content and compacted to 95 percent of its maximum Modified
Proctor Dry Densily (ASTM D-1557) beneath footings or floor slabs prior io placing new fill.
New fill beneath footings should be non-expansive and be placed in thin lifts not to sxceed
8 inches after compaction while maintaining at least 95 percent of its maximum Modified Prociar
Ory Density (ASTM D-1557). These materals should be placed ai a moisture content
conducive to compaction, usually 22 percent of Proctor oplimum moisture content. The
placement and compaction of fill should be observed and tested by Entech Enginaering, Inc.
Imported solls should be approved by Entech Engineering, Inc. piior io being hauled 1o the site

and on-site granular soils prior to placement,

Compacted, non-sxpansive granular soil, free of organics, debtis and cobbles greater than 3-
inches in diameter, is recommendad for filling foundation components. All fil placed within the

foundation areas should be non-expansive and be compacted to a minimum of 95 percent of the
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solls maximum dry densily as determined by the Modified Proctor Test (ASTM D-1557). Fill
material placed beneath floor slabs should be compacted (o a minimum of 95 percent of iis
maximum Modified Proctor Dry Density, ASTM D-1857. Fill malerial should be placed in
horizontal §ifis such thai each finished It has a compacied thickness of six inches or less. Fill
should be placed at water contents conducive to achieving adequate compaction, usually within
+2 percent of the optimurm water content as determined by ASTM D-1557. Mechanical methods
can be used for placement and compaction of fill; however, heavy equipment should be kept at
distance from foundation walls and below slab infrastructure fo avoid oversiressing. Mo water
flooding techniques of any lype should be used for compaction or placsment of foundation or

floor slab 8t materal,

5.7 Utitity Tranch Backilil

il placed in utility trenches should be compacted {0 a minimum of 85 percent of its maximum
dry densily as determined by the Standard Proctor Test (ASThM D-688) jor cohesive soils and 95
parcent as determined by the Modifisd Proctor Test (ASTM D-15857) for cohesionless soils. Fill
should be placed in horizoniat lifts having a compacied thickness of six inches or less andat a
waler content conducive lo adeguate compaction, within +2 percent of the optimum water
content. Mechanical methods should be used for fill placement; however, heavy equipment
should be kept at a distance from foundation walls. No water flooding tachnigues of any type
should be used for compaction or placement of utility trench fifl.

Trench backiill placement should be performed in accordance with El Pasc County
specifications,  All excavation and excavalion shoring/bracing should be performed in
accordance with O8HA guidslines.
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5.8 General Backfiit

Any areas io receive il culside the foundation limits should have all topsoll, organic material,
and debris removed. Fill must be properly benched into existing slopes In order o be
adequately compacted. The fill receiving surface should be scarified o a depth of 12-inches
and moisture conditioned 1o + 2 percent of the optimurm waler contend, and compacied o a
minimum of 85 percent of the ASTM D-1857 maximum dry density before the addition of new
fitl. Fil should be placed in thin lifts not to exceed § inches in thickness afier compaciion while
maintaining at least 85 percent of the ASTM D-1557 raxdimum dry densily. Fil material should
be free of vagelation and other unsuitable material and shall not contain rocks or fragments
greater than J-inches. Topsoll and sirippings should be segregated from all other il sources on
the site. Fill placement and compaction beneath and around foundations, in uliity trenches,
beneath roadways or other siructural fsatures of the project should be observed and lested by

Endech during consiruction.

5.9 Excavation Stability

Excavation sidewalls must be properly sioped, benched and/or otherwise supported in oider fo
mainiain siable conditions. Al excavation openings and work completed therein shall conform
to OSHA Standards as put forward in CFR 28, Part 1826.650-652, {Subpart P),

5,10 Winter Construction

in the event construction of the planned facility oceurs during winter, foundations and subgrades
should be proteciad from freezing conditions. Concrete should not be placed on frozen scil and
once concrete has been placed, it should not be aliowed to freeze. Sirmilarly, once exposed, the
foundation subgrade should not be allowed to freeze. During site grading and subgrade
preparaiion, care shouid be taken lo avoid burial of snow, ice or frozen material within the

planned consbuction area.
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211 Construction Ohservaelions

it iz recommended thal Entech observe and document the foliowing activities during
construction of the building foundations.

« Excavaled subgrades and subgrade preparation.

s Drilled Pier Installation

¢ Placement of drains (if insiallad).

« Placement/compaction of fill matsrial for the foundalion components and relaining walls.

+ Placement/compaction of ulility bedding and trench backfill,

6.0 CLOSBURE

The subsurface investigation, geotechnical evaluation and recormmendations presented in this
report are intended for use of C&C Land with application o the proposed bridoes over Sand
Creek at Sterling Ranch Road and Briargale Boulevard and their associated site improvements,
in El Paso County northeast of Colorado Springs, Colorado.  In conducting the subsurface
investligation, laboralory testing, engineering avaluation and reporting, Entech Engineering, Inc.
endeavored fo work in sccordance with generally accented professional geotechnical and
geologic praciives and principles consistent with the level of care and skill ordinarily exercised
by members of the gectechnical profession currently practicing in same locality and under
sirpilar conditions. No other warranly, exprassed or implied is made. During final design andfor
construction, if conditions are encounterad which appear different from those described in this
report, Entech Engineering, Inc. requesis ithat it be nolified so that the evaluation and
recommendations presenied herein can be reviewed and modified as aporopriats.

If there are any questions regarding the information provided hersin or if Entech Engineering,

Inc. san be of lurther assistance, please do not hesliate 1o conlact us.
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APPENDIX A: Test Boring Logs



TEST BORING NO. 1 TEST BORING NO. 2
DATE DRILLED 1/23/2000 DATE DRILLED 1/23/2020
Job # 200045 CLIENT CaC LAND
LOCATION STERLING RANCH BRIDGES
FEMARKS REMARKS
oo I I
8|z 8l
g 1518181818 € 518|858
£ ool w = b £ 5 i w = 3
B IEIE 2! 2 |= B LEIEIZ £ 1%
DRY TO 18", 1/28/20 A l#&iEiai = | 8|oryTow, 128820 a tai8izl 2 18
FLL OB, SAND, STV, FINE v SAND, BILTT, FINE 10 COARBE BN
TO COARSE GRAINED, BROWN, T GRAINED, TAN, MEDIUM DENSE, k!
LOOSE, MOIeT 11 77 1 1 |MoisT J 5212
5:5 . 6.8 | 1 |SANDSTONE, SILTY, FINE 13.5] 3
-F GRAIMED, TAM, VERY DENSE, :
SANDSTONE, SILTY, FINE HEE MOIST
GRAINED, TAN, VERY DENSE, T
MOIST Tt i
13 5011461 3 [SANDSTONE, BILTY, FINE TO 10 FTEE 50100 3
COARSE GRAINED, TAN TO I
GRAY BROWN, YERY DENSE, T
CLAYSTONE, SANDY TO VERY MOIST T
SANDY, GRAY BROWN, HARD, i
MOIST 1531 4 11.21 3
501169 4 i2.2| 3

My

505 ELKTOM DRIVE DRAWN BATE Py A1

OB NO
NTECH TEST BORING LOG 500045
EXHGINEERING, INC, FIGND
COLORADO SPRINGS, COLGHAADO BOSLT i\ i /::ﬁziiw } é

&




COLORADO SPRINGS, COLORADD 80507

OATE

LHECKED:

| o5 )

TEST BORING NO. g TEST BORING NO. 4
DATE DRILLED 1/23/2020 DATE DRILLED 1/28/2020
Job # 200045 CLIENT C&C LAND
LOCATION STERLING BANCH BRIDGES
FETARKS FEARKE
] i ¥
HY 5 g
€ 15182858 € 518/81 518
s |3(ge] 5|7 £ [2lelel & |F
WATER @ 16.5, 1/28/20 S 1FIEIE1 £ | 8 lwateR @ 13, 1/28/20 Eiaididl 218
SAND, STV TO VERY BLLTY. o SAND, BILTY, TAN T 2
FINE TO COARSE GRANED, TAN 'R SANDSTOME, SILTY, FINE TO o
TO BROWN, MEDIUM DENSE TO k 5.0 | 2 ICOARSE GRAINED, TAK, VERY : 3
LCOSE, MOIST I DENSE, MOIST
5 - 197 2
1511 2 10.3] 3
SANDSTONE, SILTY, FINE TO ]
COARSE GRAINED, GRAY BROWN, EEE k
VERY DENSE, MOIST TO VERY L v :
MOIST : =i i
12.7 | 3 |SANDSTOME.VERY SLTY,FINE |15 “Fii 388 10/ 16.4} 3
GRAINED, GRAY BROWN, VERY TR ot
DENSE, MOIST TO VERY MOIST NEEE
50{17.3 | 3 ICOARSE GRANED LENSES 501148 3
&, I
4 2 SOANG:
ENTECH TEST BORING LOG 300045
ENGINEERING, INC. FiaRo
505 ELKTON DRIVE E& D A- 2




APPENDIX B: Laboratory Test Resulis



4 R
UNIFIED CLASSIFICATION  SM CLIENT CECLAND
SOILTYPE# i PEROJECT STERLING RANCH BRIDGES
TEST BORMNG # i JOB NO. 200045
DEFPTHIFD 2.3 TEST RY BL
Sieve Anslysis
Grain Size Distribution
; ey 1) L 1 ' o Bkon -l
| B 80% e S e
A . + St
5§ a0% o RN R .
;£ go% : il
P ; i
I £ 0
L opm i ! ; ?
108 14 i 0.1 a1
; Grain slze fmm)
us. Perceni Atterberg
Sieve # Finer Limits
3" Plastic Limit MNP
1 1/2° Liguid Limi Y
a4 Plastic indax NP
12"
am” 100.0%
4 959% Swell
10 89.7% Muoisture at starl
20 83.6% Moisture at finish
40 77.3% Moisture incresse
100 49.2% Initial dry density {pef}
200 26.1% Swell {psf)
] W
7 "y
TEC LABORATORY TEST
ENGINEERING, INC. RESULTS -
505 ELKTON DRIVE 1 DRAWR: DATE CHECKED: /1 } 3 3
COLORACO SPRINGS, COLORADO B0907 =T y




UNIFIED CLASSIFICATION  CL CLIENT C&CLAND
SOIL TYPE # PROJECT STERLING RANCH BRIDGES
TESTBORING # I JOB NG, 200045
DEPTH{(FT) 20 TEST BY BL
Sisve Analysis
Grain Size Distribution
160% g P ST T
P 0% - ‘ %& R 3TN D T S
% 60% Bl
& 0% : ; :
B 4 - - f Z
o i
&‘3 30% - :
C R0
10% o
oy : :
1490 10 1 8.1 0.01
Gralt #lze fmm}
U.s. Parcent Atterberg
Sieve # Finer Lirnils
3" Plastic Lims 21
112" Liguid Limit 35
34" Flastic Index 14
127
a/g"
4 100.0% Swell
10 97 8% Moisiure at start
20 £6.9% Moisture at finish
40 80.5% Moisture increase
100 T219% initiad dry density (paf)
200 58.9% Swell {psi)

EMGINEBRING, INC.

505 ELXTON DRIVE
COLORADO SPRINGS, COLGRADD 30847

LABORATORY TEST
_ RESULTS
gimww, UATE: CHECKED: ¢




UNIFIED CLASSIFICATION  S5M CGLIENT C&C LAND
SOILTYPE # 3 PROJECT STERLING RANCH BRIDGES
TESTRORING # 2 JOB NO. 200045
DEPTH{FT] 10 JEST BY BL
Sieve Aaslysis
Grain Shee Distribution
100% . ; B : -
80% -+t —— e
BO% o -
- Eon N R
& 5p% -+ g i
| § 4% —+ - Rets ST : e
t B e B i ”
LT a0 T
L ton ; T 200 -
o 5 L - |
190 10 1 0.1 0.1
. Gratn alze (mm} ;
U5, Parcent Aberberg
Sleve Finer Limits
3 Plastic Limit NP
ii/2 Licuid Limit NV
34" Plastic index MNP
1/2°
as® 100.0%
4 97 4% Swall
10 53.9% toisturs at starl
20 45.2% Moisture at finish
40 A5.0% KMoisture incraase
100 19.7% initial dry density {(pof}
200 13.9% Swell (psh
LABORATORY TEST
EMGINEERING, INC. RESULTS
§05 ELKTOM DRIVE %D?Kﬁ.&*{&% DATE CHECKER: - g -
COLORADD SPRINGS, COLORADO 80307 | 1 fo S o y




UNIFIED CLASSIFICATION  SM CLIEMT C&C LAND
SOILTYPE # 2 FROJECT STERLING RANCH BRIDGES
TEST BORING # 3 JOB NG, 200045
DEPTH (FT) 5 TESTYBY BL
Sieve Analysis
Grain Size Distribution
100% o= . ;
20% e =
80% o e i
Zaon i SR
[ - e
§ 50% kWi
& 50% :
§ 4t -
£
E 3%
20% :
10% 4
s, i { :
1090 10 1 0.1 08.01
Grain slzs (am)
U.S. Parcent Atterberg
Sieve ¢ Finer Limiis
a3 Plagtic Limit 12
112" Ligueid Limit 15
34" Plastic Index 3
12" 160.0%
am" 92.6%
4 88.0% Swell
10 R3% toisture at stad
20 T4.4% dMoisture gt findsh
40 T0.1% fMoisture increase
100 56.5% Initial dry density (pef)
200 39.8% Swell (psi)
%
i Nt ELH LABORATORY TEST
ENGINEBERING, INC, AESULTS e 3
S35 ELETON BRIVE icsawu: DATE CHECKED g n
COLORADO SPRHGS, COLORADD 30807 Ve j ; pel




UNIFIED CLASSIFICATION  5M
SOULTYPE # 3
TEST BORING #

DEPTH(ET)

CLIENT
PROJECT
408 NO.
TEST BY

CaC LAND

STERLING RANCH BRIDGES
200045

BL

Bieve Analysis
Graln Size Distributlon

i : 5/ ; o o : : -
ELE B i e Nn R 1 : : o] O -
0% B S : P ! !

0% 44 = S
5% H A e

Poroent Paasing

56% L S
0% - : : ; : % e i
30% i} ) & 44 j s
o2 i H H e [
fgl RR L : HISH TP 200
Q% Aberibont I . = b i

160 1a 1 LA oo

Srain gize (s}

iLE.
Sieve #

Alterbarg
Limils
Plastic Limnit
Licsuid Limit
Plastic index

Parcent
Finer

i
am®
2" 100.0%:
am 98.7%
4 82.8%
0 £7.8%
20 53.0%
44 34 0%
100 19.2%
200 14.7%

Swell

Moisture at siar
Muoisture at finish
Moisture increase
Initial dry densily {pci)
Swell {ps)

LABORATORY TEST
RESULTS

DATE

MTECH
EMGINEERING, ING.

503 ELKTON DRIVE
COLORADT SPRINGS, COLORALO 80897

. p————

E DRAVH CHECKED




URIFIED CLASSIFICATION S CLIENT C&C LAND

SO IYPE R 3 PROJECT STERLING RANCH BRIDGES
TESTBORING # 4 JOB NO. 200043

DEPTH (FT) I3 TEST BY BL

Sleve Anslvels
Girain Bizs Distribution

0% o — : i SOV
0% i ; By
80% T
70% ; N
80% : i
50% ! 1
0% N oo
3% : ;

20% - i
SLCARES.
o%

Purcent Pasalng

1400 it 1 6.1 (.01

Graln slze (mm)

us Parcent Alterberg
Sigve # Finer Limils
ar Plastic Limit 28
12" Liguid Limit 3z
il Plastie Index &
12"
38"
4 100.0% Sweal
10 99.7% Maodsture at start
20 96.9% Moisture at finish
40 94 0% Moisture increase
100 67.4% tnitial dry density (pch)
200 42.2% Swell {psf)
TECE 3 LABORATORY TEST
EMGINEERING, ING. HESULTS
505 BLKTON DRIVE 4 DRAWH DATE CHECRED: :
COLORADO SPRINGS, COLORADO 80807 j i




CONSOLIDATION TEST REBULTE

P BORING ¥ i DEFTHE 13 JOB NG 200045

DESCRIPTION L BOILTYPE g CUENT  CECLAND

“%?Sa TURAL UNIT DRY WEIGHT (PCF) & PRGJECT STERLING RANUH BRIDGES

VE i
ATURAL MOISTURE CONTENT 1435
mf"i’hh{;i}i‘*biﬁ iDAT i

BWELL DUZ TO WETTING Z

UHDER CORSTANT |LOAD 8

1% 5

=

[

5

a4

=

‘: I o 2
%%‘ " B = é
%% = 3

5 “%,%% .ﬁ;g

oy
37

?ﬁ% %% o Eé?}éﬁ%i
ENGINEERING, 1HC.

545 ELATON DRIVE
COLORADD SPRINGE COLORADD BoWT

2
(8
i
i3
2
o
s
.w;
C}
WWWWW“‘&

SR BRSO ERRR

L ———

ERav: DATE CHECKED éif
S

et




CONSQLIDATION TEST BERULTE

TEST BORING # DEPTHEY 15 JOB NG, 200045

DESCRIPTION M BOILTYPE 13 CLIENT  CaC LAND

f’i‘??ir?f’%i URIT DRY WEIGHT (PCF; 1D PRCIECT STERLING RANCH BRIDGES
ATURAL MOISTURE CONTENT 17.1%

%éii_;;*;?{"“‘é CLIDATION (%) 1.9%

R S ]

COMPRESSIONELP ARSIDN (%)

ENGINETRING, NG, TEET RESULTS

508 ELKTON DRIVE pos e
COLORADG SPRIICS, COLORADS 50507 ik ChBexaDy

ol

EMNTECH SWELL CONSOLIDATION
. BRAWN

etz



CLIENT CAC LAND

PROJECT STERLING RANCH BRIDGES

JOB NGO, 200045
DATE 21412020

LOCATION STERLING RANCH BRIDGES TESTBY 8L
BORING DESTH, () SOILTYRE UMIFIED WATER SOLUBLE
HURMBER PN HUMBER CLASBIFICATION BULFATE, {wi%)

TE-1 2-3 1 S 0.00
T8-2 10 3 Sh <(3.01
T84 18 3 SM 0.00
TH-3 5 2 S =01

OC BLANK PASS

LABORATORY TESY

BHEIIFERING, e, SULFATE RESULTS -
COLORADS SERINGS, COLORADG 502 OATE CHECKED: DATE: -
LORADD SERIN 80507 i DRAWH AT 7 }‘\i E C}E
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Appendix C

Roadway Design Plans

Briargate Parkway and Sterling Ranch Road
M &S Civil



Fie: (:\0SO02A\Stesting Ranch Distriet - Fiing 2\dwg\Const Dwg\Slrect\Sterting Rench RA\S01.dwg Plotstomp:  11/2/2017 2:35 PU

STERLING RANCH-STERLING RANCH ROAD

COUNTY OF EL PASO, STATE OF COLORADO

STREET IMPROVEMENT PLANS

DECEMBER 2017
NCIES
OWNER /DEVELOPER: SR LAND, LLC FIRE DISTRICT: BLACK FOREST FIRE PROTECTION DISTRICT
20 BOULOER CRESCENT, SWITE 201 11445 TEACHOUT ROAD
COLORADO SPRINGS, CO BG9O3 COLORADO SPRINGS, CG 80308
AN MORLEY {759) £71-1742 CHIEF BRYAR JACK
) {719} 495-4300
CIVIL ENGINEER: M & S GV CONSULTANTS, IRC, GAS DEPARTMENT: COLORARD SPRINGS WILITES
20 BOULDER CRESCENT, SITE 110 7710 DURANT DR,
COLORADO SPRINGS, CO B0SO3 DRADO SPRINGS, CO 80247
VIRGL A. SANCHEZ P.E. (73} 955-5485 TIN WENDT
{719) 668--3556
COUNTY ENGINEERING: EL PASO CUUNTY DEVELOPMENT SERVICES ELECIRIC DEPARTMENT:  MOUNTAN VEW ELECTRC
2BS0 INTERNATIONAL CIRCI. Qe suTE 10 11140 E. WOODMEN ROAD
COLORADD SPRINGS, CO FALCON, CO 80831
JENNEFER IRVINE, P.E, {759) 520—5500 (719) 495-2283
TRAFFIC ENGNEERING: EL PASO COUNTY PUBLIC SERMICES & COMMUNICATIONS: QWEST COMMUNICATIONS
TRANSPORTATION DEPARTMENT UMN.C.C. LOCATORS)
3275 AKERS DRIVE 800) $22-1087
COLORADG SPRINGS, €O B09: AT&T {LOCATORS)
JEMNIFER SONE, P.E. (758} 520-6460 (718} 635-3674 VICINITY MAP
WATER RESOURCES STERUNG RANCH MEIRO BESTRICT ENGINEERS SCALE: NTS
JOS~HYDRO CONSULTANTS
545 £. PIKES PEAK AVE., SUITE 300
COLORADO SPRINGS, CO B0SC3 - v om
JOHN MEGINN (719) §6B-8769 I AN
s 1 <
K| R,
Lk
H — S R Y
— e 4& i
P o 7\‘ J
e K
Pras
o
BENCHMARKS 'LA'..
&, THE TOP OF AN ALUMINUM SURVEYORS CAP, STAMPED "9853° «*:j/
NORTHING = 4114§6.273 K
EASTNG = 235167.07%
ELEVABON = 7023.42

2. THE TOP OF A IED&PLASHC SURVEYORS CAP, HLEGIBLE
404

ELEVATION = 7000.40

3 THE TOF U A BED RASTIC SURVEYORS CAP, STANPED °38:4f"
[GRTHING = 411339,
EASTING = 233549.51?
ELEVATION = 7030.82

ABBREVIATIONS
T 1% FLOWR LAE T
BCR o q FEEZ, FOOT prRoP
BOv ELOWDFF VALVE ASSENBLY ur RUTURE REM
BRK GRY GRADE ROW
Bt BECIMNG OF TRAHSTION %Nm romoe Ezas
3 Si, S i LOW POINT ELEVATION £l
CONST He LEFY 1Y
csu SPRINGS UPAMES St
E£CR END CURS RETURN [T wesT cos
tha EDGE OF ASPHALT RIS ?tf;sw N P
£op END_ OF PAVEMENT 2t
L = %W& &
B 40 TRANSITION Fhe R b
o PUB POBLIC bk
B PONT OF VERTCAL IIERSECTION
&6 GRAIE BREAR P FONF OF VERIER. ShugEie o

MRt & VACUUM VALVE STA
ANCHOR, CONC, REVERSE

CENTERUNE
FENCE
EXSTIHG SANTARY SEWER
oA3

|

i

YARD (cumc)
SITE_MAP I
SCALE: NTS

APPROVALS:

ENGINEER'S STATEMENT:
DETARLED IMPROVEMENT PLANS AND SPECIFICATIONS ENGINEER'S STATEMENT:

THESE DETARLED PLANS AND SPECQIFICATONS WERE PREPARED UNDER MY DIRECTION ARD SUPERWISION. SAID DETARED PLANS AND
SPECIRCATIONS HAVE BEEN PREPARED ACCORDING TO THE CRITERRA £STABLISHER BY THE COUNTY FOR DETAILED DRAINAGE PLANS AND
SPEQRCATIONS, AND SAID DETAILED PLANS AND SPECIFICATIONS ARE DN CONFORMITY WATH THWE WMASTER PLAN OF THE DRANAGE BASIN.
SAID DETM.ED DRANAGE PLANS AND SPECHICATIONS MEEY THE PURPOSES FOR WHICH THE PARTICULAR DRAINACE FAQLITY(S) IS DESIGNED.
PT RESPCNSIBIITY FOR ANY UABLITY CAUSED BY ANY NREGUIGEKT ACTS, ERRORS, GR OQMISSIONS ON MY PART IN PREPARATON OF
'FHE DETALED INPROVEMENT PLANS AND SPECKICATIONS.

WRGH. A SANCHEZ, COLORADO P.E, RO, 37160 DATE
FOR AND ON BEHALF OF M&S OVIL CONSULTANTS, INC.

PER_STATEMENT:

THE OWNER WL COMPLY WiTH THE REQUIREMERTS OF THE DRAINAGE REPORT AND PLAN AND THIS SET OF CONSTRUCTION DOCUMENTS.
THE OWHER WLL COWPLY WTH THE REQRHREMENTS OF THE GRADING AND EROSION COMTROL PLAN.

SR LAND, LU DATE
{HRECTOR CF FLARNING AND ENGINEERING

EL_PASO COUNTY:

COURTY PLAN REMIEW IS PROVIDED OMLY FOR GENERAL CONFORMANCE WTH COUNTY DESKGN CRITERIA THE COUNTY IS NOT RESPONSIBLE
FOR THE ACCURACY AND ADECUACY OF THE DESGN, DIMENSIONS, AND/OR ELEVATIONS WHICH SHALL 8 COMFIRMED AT THE 408 SITE. HHE
COUNTY THROUGH APPROVAL OF THIS DUOCUMENT ASSUNES NO RESPONSIBILITY FOR COMPLEIENESS AND/OR ACCURACY OF %S DOCUMENT,

FRED N ACCORDANCE WATH THE REQUIREMENTS OF THE EL PASO COUNTY LAND DEVELCPMENT COOE, DRANAGE CRITERIA, AND ENGINEERING
{RITERIA MANUAL AS AMENDED.

JENMIFER IRVINE, £.E, DATE
ENGINEERING MANAGER

RLING _RANCH METROPOLITAN DISTRICT:
THESE DOCUMERTS HAVE BEEN REVIEWED AND APPROVED FOR STORM DRAIN AND ASSOQIATED UBLITY SERCE CONSTRUCTION,

FOR AND ON BEHALF OF TH{ STERLING RANCH WETRO, DISTRICT DATE

BLACK FOREST FIRE PROTECTION DISTRICT:

AL FIRE HYORANTS SHALL BE INSTALLED ACCORDING TO THE BLACK FOREST FIRE PROTECTION DISTRICT SPECHICATIONS. THE HUMBER OF
FIRE HYDRARIS AND HYDRANT LOCATIONS AS SHOWN ON THE WATER iNSTALLATION PLAN ARE CORRECT ARD ADEQUATE TO SATISFY THE
FIRE PROTECTION REQUIREMENTS AS SPEOFIED &Y THE BLACK FOREST FIRE PROTECTION DISTRICT,

FOR AND ON BEHMLF OF THE BLACK FOREST FIRE PROTECTION DISTRICT DATE.

SHEET INDEX

SHEET 1 TRE SHEET

SHEET 7 NOTES & DETALS SHEET

SHEET 3 PLAN & PROFILE -~  STA G+00.00 70 12+450.00
SHEET 4 FLAN & PROFILE ~  STA 12+50.00 30 24+79.37
SHEET 5 SIGRAGE & STRIPING PLAN
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20 BOULDER CRESCENT, SUTE 110
COLORADO SPRINGS, CO 20703
PHONE: 719.955.5435

2
Z
g
¢
g
P
&

FOR AND ON
CONSULTANTS,
NG,

BEHALF OF

&S CML

VIRGL A SARCHE?, COLORADO PE. NO. 37160

HON:

R aua:amm ATORMATION
48 HRS BEFORE YOU DI
CALL 1~800-922-1987

REVISIONS:

USES OF THESE PLANS. ALL CHANGES TO THE PLANS MUST BE IN WRITNG AMD WUST BE APPROVED BY THE PREPARER

THE ERGINEER PREPARIRG THESE PLANS Wi NOT UE RESPONSIBLE, OR LIABLE FOR, UNAUTHORIZED CHANGES TO OR
OF THESE PLANS,

:




> —

STERLING RANCH - BRIARGATE PARKWAY - | |3

FROM VOLLMER ROAD - WHEATLAND DRIVE Z S|el

COUNTY OF EL PASO, STATE OF COLORADO Sl= 13 -

= gl ¥

STREET IMPROVEMENT PLANS HE
INCLUDING SIGNAGE AND STRIPING PLAN | & |3Ests

AGENCIES JANUARY 2018 —— =

OB 2 BOULSER CrEscon, SuTe 20 ENGINEER'S STATEMENT: o| 2

CELORADO ¢ w{mgs.ﬂci f;";‘;” DETMLED WPROVEUENT PLANS AND SPECKICATIONS ENGINEER'S STATEMENE: — ess a0 é ~ z 5 £
MLWP.£(7193955~5+35 EYANYME&MI ERRGRS, OR CMISSIONS ON MY PART I PREPARATION OF THE DETALED NPROVERENT PLANS AND Y -]

COUNTY ERGINEERING:

L. PASO COUNTY FLAHNING AND COMMUNITY

Fle: G \PS00ZANSAeing Ronch Dislrict\dwg\Corsl [heg\Skreat\Briorgate Pap\SOLdvg Pielstamp:  1/4/2016 :01 AW

DEVELOPMENT
2580 INTERMARONAL CIRCLE, SLTIE 110
COLARADO

COLORADO SPRINGS, €O BO9ST

APPROVAL OF THS DOCUMENT ASSUMES KO
THE WENDY {713) 6683356

COMPLETENESS AND/OR ACCURACY OF THIS DOCUMENT.

OF THE EL PASO' COUNTY LAND DEVELOPMENT CODE. DRANAGE CRITERIA, AND ENGINEERING CRTERIA
ELECTRIC DEPARTMENT: HOUNTAIN VIEW BECIRIC

=3
5§
SPRINGS, €O 80910 _ ]
; VGl A SARCREZ, COLORADO BE, NO, 37160 o
JEFE RGE. PE. (719) 520-6300 FOR AND ON BEHALF OF M&S CIVIL CONSULTANTS, INC. gg
TRAFFIC ENGINEERING: L PASD COUNTY OCPARTMENG OF PUBLIC WORKS :
AKERS DRVE 3 -
COLORADO SPRINGS, CO 80822 > OWNER/DEVELOPER STATEMENT: Eg £
JENMIFER WWINE, P.E. (719) 520-6460 4, THE OWNER FAVE READ AMD VALL CONPLY WIRH ALL OF THE REQUIREMENTS SPECIFIED §6 §
WATER RESOURCES: STERUNG RANCH METRO DISTRICT ERGINEERS [N THESE DETAILED PLANS AND SPECIRCATIONS. RH .
JDS-HYDRO CONSULTANTS g
545 £. PIKES PEAK AVE,, SUTE 300 (i I £
COLORADO SPRINGS, CO 50903 g Ay 4
JOHN MCGINN (719) 568-8769 W M Y i{ 14
R T 7 BATE — S
FIRE DISTRET: BLACK FOREST FIRE PROTECTION DISTRIST
11445 TEACHOUT ROAD E
COLORADO' €0 80308 S
CHIEF BRYAN JACK {719) 4954300 EL_PASQ COUNTY; a
(45 DEPARTMENT: COLORADT SPRINGS LTHLIRES COUTY PLAI REVEW IS PROBED ONLY FOR GENERUL CONFORWAICE WIH COLNTY DESIGH CRIERA THE COUNTY IS NOT RESPONSIELE DR THE 2
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BENCHMARKS:

1. THE TOP OF AN ALUWINUM SURVEYORS CAP, STAWPED "9853°, AT
THE SOUTHEAST BOUNDARY CORNER OF BARBARICK SUBDMSION
NORTHHG = 411416.273
EASTNG = 235167.0H

EEVAION = 7023.42

2. THE TOP OF A RED PLASTIC SURVEYORS CAP, ILLEGIBLE, AT THE
BOUNDARY CORMER OF PAWNEE RANCHERQS SUBBMSION
RORTHING = 410055.404
EASTING = 235052.131
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VIRGIL A, SANCHEZ, COLORADO PE, NO, 37160
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EEVATION = 7000.40
3. THE TOP OF A RED PLASTIC SUSVEYORS CAP, STAMPED "381417, AT
THE SOUTHWESE BOURDARY CORMER OF BARBARICK SUBOISION

NORTHING = 411393.862
EASTNG = 233649.897

ELEVATION = 703082 .
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8" BLANK AND HON-LOCAL ROADWAY SIGHS BEING 6" LETIERING, UPPER—LOWER CASE ON 27 BLANK, WTH A WHITE BORDER THAT IS
NOT RECESSED. MULTI~LANE ROADWAYS WTH SPEED UMITS OF 40 MPH Off HIGHER SHALL HAVE 8" UPPER-LOWER CASE LETTERING ON
18™ BLANK WITH A WHITE BORDER THAT IS NOT RECESSED. THE WDTH OF THE NON-RECESSED WHITE BORDERS SHALL MATCH PAGE
255 OF THE 2012 MUTCD "STANDARD HIGHWAY SIGNS™

Gl CONSTR N _NOTES; STANDARD NOTES FOR EL PASC COUNTY CONSTRUCTION PLANS 2 o
1. IT SHALL BE THE RESPONSIBIITY OF THE CONTRACTOR TO VERWY THE EXISTENCE AND LOGATION OF ALL UNDERGROUND UTWIRES 1. ALL BRAINAGE AND ROADWAY CONSTRUCTION SHALL MEET THE STANDARDS AND SPECIFICAWONS OF THE CITY OF COLORADO = =]
ALGNG THE ROUTE OF THE WORK. THE DMISSION FROM OR THE INCLUSION OF UTILITY LOCATIONS OH THE PLANS IS NOT 70 BE SPRINGS/EL PASO COUNTY DRAINAGE CRITERIA MANUAL, VOLUMES 1 AND 2, AND THE L PASO COUNTY ENGINEERMG CRITERIA MANUAL ¢ U
CONSIDERED AS THE NONDASTENCE OF OR A CEFINE LOCATION OF EXISTING UNDERGROUND UTRIZES. 2 M %
2. CONTRACTOR SHALL BE RESPONSBLE FOR THE NOTFICATION AMD FIELD NOTFICATION OF ALL EXISTING UTILITIES, WHETHER SHOWN ON - <

Z. THE CONTRACTOR WAL TAKE THE NECESSARY PRECAUTIONS TO PROTECT EXISTING UTLITIES FROM DAMAGE DUE 7O THIS OPERATION. THE PLANS OR ROY, BEFORE BEGINNING CONSTRUCTION. LOCATION OF EXISTING UTRITIES SHALL BE VERWIED BY THE CONTRACIOR CURB RADIUS o «

%rggmmc;&mz UTILITES WL BE REPAIRED AT THE CONTRACTOR'S EXPENSE, AND ANY SERVKE DISRUPTION WL BE SETRED BY PRIDR 10 CONSTRUCTION. CALL 811 T0 CONTACT RE UTRITY NODFICATION CENTER OF COLORADD (UNCC). oo u LI;_E 2| w

3. CONTRACTOR SHALL KEEP A COPY OF THESE APPHOVED PLANS, THE GRADING AND ERDSION CONTROL PLAN, THE STORMWATER EiT (2 s

3. ADDIRONAL EROSION CONTROL STRUCTURES MAY BE REQUIRED AT THE TWE OF CONSTRUCTION. HANAGEMEMT PLAN (SYAP), THE SORS AND GEOTECHNICAL REPCRY, AND THE APPROPRIATE DESIGN AND CONSIRUCTION STANDARDS g AR
AND SPECKICATIONS AT THE JOB SITE AT ML TWIES, INCLUDING THE FOLLOBNG: & -

4. ALL BACKFILL, SUB-BASE, AND/OR BASE COURSE (CLASS 6) MATERIAL AL SHALL BE COMPACTED PER THE SO ENGINEER'S o, EL PASD COUNTY ENGINEERING CRITERIA MANUAL (ECH Eiwnn| | B
RECOMMEHDATIONS, AND APPROVED BY EL PASD COUNTY PLANNING AND COMMUMITY DEVELOPUENT DHVISION, b, CIiY OF COLORADO SPRINGS/EL PASD COUNTY DRAINAGE CRITERIA MARUAL, YOLUMES § AND 2 Si== gl =

‘ . c. COLORADO DEPARTMENT OF TRANSPORTATCN {COOT) STANDARD SPECIICATIONS FOR RDAD AND BRIDGE CONSTRUCEON i |E] &
5. ALL STATIGNING IS CENTERUKE OF (MPROVEMENTS UNLESS OTHERWSE INDIGATED. ALL FLEVATIONS ARE FLOW LIME UNLESS OTHERWSE d COOT M & § STANDARDS TO CROWH OF STREET OR i} oy
NDK:A‘{EJASTOPEAGKOFCURB(WC) ASFHALT (ASP), OR TOP OF INLET OR BOX (TOBY 30'. WHICHEVER 18 t£5S
4, HOTWITHSTANOING ANYTHING DEPICTED IN THESE PLANS IN WORDS OR GRAPHIC REPRESENTATION, ALL DESIGN AND CONSTRUCTION . =
6. Atk DISTURBED PAVEMENT EDGES SHALL BE CUT TO HEAT LINES. REPAIR SHALL CONFORM TO EPC ECM APPENDI K — 1.20. RELATED 70 ROADS, STORM DRAINAGE AND EROSION CONTROL SHALL CONFORM 10 THE STANDARDS AND REQUIREMENTS OF THE MOST FENE
RECENT VERSION OF THE RELEVANT ADOPTED £L PASO COUNTY STANDARDS, INCLUDING THE LAND DEVELOPMENT THE T | <& gé;;;

7. ALL INTERSECRION ACCESSES T0 BE CONSTRUCTED WITH A 25 FOOT SIGHT VISIBIITY TRIANCLES EXCEPT BRARGATE PARKWAY AND ENGINEERING CRITERIA MANUAL, THE ORAINAGE CRITERIA MANUAL, AND THE DRANAGE CRITERIA MAMUAL VOLLME 2. ANY DEVIATIONS O Kx*E
VOLLMER ROAD WHICH ARE ARTERIALS AND A 50 FOOT SICHT VISIBILITY TRIANGLE IS REQUIRED AND THERE SHALL BE NO OBSTRUCTIONS FROM RECULATIONS AND STANDAROS MUST BE REQUESTED, AND APFROVED, N wmm ANY HODIFICATIONS NECESSARY TO MEET Zlenjmg -~
GREATER THAN 18 VERTICAL N THIS AREA. CRITERIA AFTER-THE-FACT Wil BE ENTIRELY THE DEVELOPER'S RESPONSIBLITY TO RECTFY. T 8 3/4" 2|

. 3 g »

3 A].LCUL\’ERTSANDSIORH DRAI PIPES SHALL BE SMODOTH WTERIOR CORRUGATED POLYETHYLENE PIFE (HDPE), RENFORCED CONCRETE 5. 17 IS THE DESION ENGINEER'S RESPONSIBIUTY TO ACCURATELY SHOW ENSTING CONDITIONS, BUTH ONSITE AND OFFSTE, ON 3 CLR. & Lo IEEY
PPPE (RCP). ALL CULVERTS SHALL BE PLACED COMPLETE WITH FLARED END SECTIONS. ADEGUACY OF MATERIAL THICKNESS FOR ANY CONSTRUCTION PLANS. mvmﬁcmwsumym mmmmgmmc{nmmma{mmv i . —— I e
CSP WSTALLED SHAUL BE VERWIED BY CUNER'S CECTECHMCAL ENGINEER TO SUFPORT VAR S0 TEAR Deoits) LI CULVERTS WUST THE DEVELOPER'S RESPONSIBILITY 10 s : > 2
CONFORM 10 EPC ECM SECTION 3,32 ~ CULVERTS, g:] . Hae = e e

& CONTRACFOR SHALL SCHEDULE A PRE-CONSTRUCTION MEETING WITH £L PASC COUNTY PLANNING AND COMMUMNITY DEVELGPMENT — ABC = gl&d . &

9. ASPHALT THICKNESS AND BASE COURSE THICKNESS {COMPACTED) FOR ROADS SHALL BE PER DESIGN REPORT BY OWMER'S INSPECTIONS, PRIOR TD STARTING CONSTRUCTION. CONCRETE f& ~labka
GEOTECHNICAL ENGINEER. OWNER'S GEOTECHMICAL ENGINEER TO BE ON SITE AT THE TIME OF ROAD CONSTRUCTION 70 EVALUATE SOIL o SlEzy
COMDITONS AND DETERMINE IF ADDITIONAL MEASURES ARE NECESSARY TO ASSURE STABIUITY OF THE NEW ROADS. PAVEUENT DESICH 7. 7 IS THE CONTRACTOR'S RESPONSIBILITY TO UNDERSTAND THE REQUIREMENTS OF ALL JURISDICRONAL AGENCIES AND TO OBTAIN ALL SECTION A-A 1) SlpE8
SHALL BE APPROVED BY L PASO COUNTY PLANNING AND COMMUMITY DEVELOPMENT DIVISION PRIOR 70 CONSTRUCTON REQUIRED PERMITS, INCLUDING SUT NOT LIWTED TO £L PASO COUNTY EROSION AND STORMWATER QUALITY CONTROL PERMIT (ESOCP), FlE@zd

REGIONAL BULDC FLOCDPLAIN DEVELOPMENT PERMIT, U.S. ARMY CORPS OF ENGINEERS-SSUED 401 AND/OR 404 PERMITS, AND NOTES
COUNTY AND STATE FUGITIVE DUST PERMITS.
: ' 1w-mmsmts{smnwm.sFonccuzcroasmum 2

SIGNING AND STRIPING NOTES: B. CONTRACTOR SHALL NOT DEVIATE FROM THE PLANS WATHOUT FIRST OBTAINING WRITTEN APPROVAL FROM THE DESIGN EHGINEER AND FOR ARTERIAL ROADS. 8

DEPARTHENT OF PUBLIC WORKS. CONTRACTOR SHALL NOTIFY THE DESIGN ENGINEER IMEDIATELY UPON DISCOVERY OF ANY ERRORS OR ) P
1 : ’I‘.LISIGﬂS AND PAVEMENT MARKINGS SHALL BE IN COMPLIANCE WiTH THE CURRENT MANUAL ON UNFORM TRAFFIC CONTROL DEWICES WCORSISTENCIES. 2. T ~ SQUARED-OFF ség;um mﬂﬁoﬁasﬁgﬁw\} Em?;g gé g
UTED . FOR LOCAL ROADS, 9° COLLE! X6 — &4 WHF.
3. ALL STORM DRAM PIPE 5HALL BE CLASS Bl RCP UNLESS OTHERWISE NOTED ARD APPROVED DY DEPARTMENT OF PUBLIC WORKS. REMFORCING BAR & 15 £ACH VAT, ég 2

2. REMOVAL OF EXISTING PAVEMENT MARKINGS SHALL BE ACCOMPLISHED BY A METHOD THAT DUES HOT MATERIALLY DAMAGE THE 0. CONTRACTOR SHALL COORDINATE GEOTECHMICAL TESHNG PER ECM STANDARDS. PAVEMENT DESIGN SHALL BE APPROVED BY EL PASO =
PAVEMENT. THE PAVEMENT MARKINGS SHALL BE REMOVED TO THE EXTENT THAT THEY WAL NOT BE VSIBLE UNDER DAY CR MIGHT g 3.05Z7%= 3" MINMUM ASPHALT DEPTH {2 UFTS). gg=
OO, T TAVEMEN] MARIGNGS SHALL BE RENOVED | XTI AT ey W COUNTY DEPARTMENT OF PUBLIC WORKS PRIOR TO PLACEMENT OF CURS AND GUTTER AND PAVEMENT. 83

it ALL CONSTRUCTION TRAFFIC MUST ENTER/EXIT THE SITE AT APPROVED CONSTRUCTION ACCESS POMNTS. 4. DESIGN 7O SPECIY ELEVATIONS AT P AND PCR. 23

3. ANY DEWATION FROM THE STRIFING AND SIGHING PLAN SHALL BE APPROVED BY EL PASO COUNTY PLANNING ARD COMMUNTY .
DEVELOPMENT DIVISION ‘ 12 SIGHT WSIBUTY TRIANGLES AS IDENTIFIED ¥ THE PLANS SHALL BE PROVIDED AT ALL INTERSECTIONS. OBSTRUCTONS GREATER THAN - ¢ -

o AL SGNS oW O THE SN AND STRPRG o oW S, Do e ) . 18 INCHES VERTICAL ABOVE FLOWUINE ARE NOT ALLOWED WITHIN SIGHT TRIANGLES. TYPICAL CROSS PAN LAYOUT DETAIL (SD 2-28) Vg

" WEET CURRENT EL PASO COUNTY AND NUTCD srmgumm s&uu G SIGHS MAY REMAN OR BE REUSED F LY 13. SIGNING AND STRIPING SHALL COMPLY WTH FL PASO COUNTY DOT AND MUTCD CRITERIA. . SCME: HTS F

X 1 " 4>

S STREET MAME AND TORY STOP SIS 85 0% THE SAME AT ITERSECTIONS. 1, %‘&A&?ﬁ% ﬂﬁ"ﬂ""* PERMH? ];n;gumsu 8Y £L PASO COUNTY DEPARTMENT PUBLIC WORKS, INCLUDING WORK WITHM THE B

6. ALL REMOVED SIGNS SHALL BE DISPOSED OF IN A PROPER MANNER BY THE CONTRACIOR. 15. THE LIATS OF CONSTRUCTION SHALL REMAIN WTHIN THE PROPERTY UNE UNLESS OTHERWISE NOTED. THE OWNER/DEVELOPER SHALL - g

OBTAIN WRTTEN PERMISSION AND EASEMENTS, WHERE REQUIRED, FROM ADJONING PROPERTY OWNER(S) PRIDR 10 ANY OFF-SITE I “ l -

7. ALL STREET NAME SIGNS SHALL HAVE "D” SERIES LETIERS, WitH LOCAL ROADWAY SIGNS BEING 4™ UPPER-LOWER CASE LETTERING ON DISTURBANCE, GRADING, OR CONSTRUCTION. ; CZ)
I

s

1]

]
_llllinl

B ALL TRAFFIC SIGNS SHALL HAVE A MINIMUM HIGH IRTENSITY PRISMATIC GRADE SHEETNG.

9. AL LOCAL RESDENTIAL STREET SIGNS SHALL BE MOUNTED ON A 175 X 1.75" SOUARE TUBE SIGN POST AND STUB POST BASE. FOR
OTHER APPLICATIONS, REFER TO THE CDOT STANDARD S-614-8 RECARDING USE OF THE P2 TUBULAR STEEL POST SUIPBASE DESIGN,

10, ALL SIGNS SHALL BE SINGLE SHEET ALUKMINUM WITH 0.100" MINIMUM THECKNESS.

FOR AND ON
BERALF. OF
M&S CvL
CONSULTANTS,
ING.

11 ALL LIMIT LINES/STOP LINES, CROSSWALK UNES, PAVEMENT LEGENDS, AND ARROWS SHALL BE A WINIMUM 125 MIL THICKNESS
PREFORMED THERMOPLASTIC PAVEMENT MARNINGS WITH JAPERED tEADING EDGES PER COOT STANDARD S-627-1, WORD AND SYMBOL
MARKINGS SHALL BE THE NARROW TYPE. STOP BARS SHALL BE 24" IN WDTH. CROSSWALKS LINES SHALL BE 12" WDE AND 8 LONG
PER CDOT S~B27~1.

VIRGIL A SANCHEZ, COLORADD P.E. NG 37160

12, ALL LONGITUDINAL LIRES SHALL BE A MINMUM 15ML THICKNESS EPOXY PAINT. ALl NON-LOCAL RESIDENTIAL ROADWAYS SHALL
INCLUDE BOTH RIGHT AND LEFT EDGE LINE STRIPING AND ANY ADDITIONAL STRIPING AS REQUIRED BY CDOT S~627~1.

13. THE CONTRACTOR SHALL NOTIFY EL PASD CORINTY DEPARTMENT OF PUBLIC WORKS (719) S20-68%9 FRIOR TO AND UPON COMPLETION
OF SIGNING AND STRIPING.

poe A el LY |l ST UL BE A bmaa 4300 £
4. THE CONTRACTOR SHALL OBTAIN A WORK IN THE RIGHT OF WAY PERMIT FROM THE EL PASO COUNTY DEPARTMENT OF PUBLIC WORKS : T o HELPAD e hanhuanan SRTRR NOTES
PRIOR T0 ANY WORK WATHIN AN EXISTING EL PASO COUNTY ROADWAY, INCLUDING SIGNAGE OR STRIPING, ok Fase &z oo e, Kot or w7 1. 0 3. 1 o v 1 prvmce v s
FHITO. BT, IRISTONE KRG NG I T ST NAERFERON = n ON HD SR
TRAOES MR RIZLIOTY. FARE ROPE T, BH DIFD Thi.
TER_1IV 5—FECE!I?'EWALK DETAIL * prmmcemr o s, o e s e g oL
: g : - ErsmmmaeRes. EREEenIrRIRS -
i ue‘;zox——q] 5 ”“mm,“*"ﬁm"'"m“ H EE
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o ® . surrace = \—-,;;E ot g, PEDESTRIAN INTERSSEA(E;H’&N RAMP (SD 2—41 g;
@ . 4B BASE = ;?
L ES AS APPROVED BY EFG PCD q Ze
22 * 2
INTERIM” BRIARGATE PARKWAY ;g
SCALE: NTS LEGENE: FOR RADY ..;:
DESIGN SPEED = 50 MPH A e §§
POSTED SPEED = 25 MPH 8 {1140 §§
¢ ¢ -y wae u¥
; x ?, 112" -1/ E’i
g ‘, e e -
105" 3% [ Bt e 38" 1.5 —l - ] 2 B
e I ol 4 13 1z o il 150 b i : 32 RS S = —l T_ T ~ i & Eg
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“::ux = g ® é e :m:\—\ ® £PC THE 4 iy \_I&;gfm L—_I . // N . E‘:‘zi
S AG SURFACE = o st A e s ? Soew [ .] ] E§ g
30| {30 AR PASE = g 18 OF COLORED PAVIERM ki EPCTYPEA é‘é’t
AS APFROVED BY EPC PCO T Gl gy A = (REVERSE SLOPE OF PAN FOR SPiLL CURR) EPCTYPEB ok fo
" "_BRIARGATE_PARKWAY A o 1 =%
4 LA ; A DESIGN SPEED = 50 MPH ICAL CURB & GUTTER DETAILS DETAIL (SD 2-20 z
POSTED SPEED = 45 MPH SCAE 455 CALL 1-800-922-1987 |¥ig CAUTON




Fier 0:\RO02A\Shering Ronch Dislict ~ Fing 7\dwg\Const DwghStreet\Stesing Rench RA\SO2dwg Plotslomp:  7/5/2017 419 Py

[an]
GENERAL CONSTRUCTION NOTES: STANDARD NQTES FOR EEL PASO COUNTY CONSTRUCTION PLANS g g
1. 4T SHAUL BE THE RESPONSIBIUTY OF THE CONTRACTOR TO VERIFY THE EMSTENCE AND LOCATION OF ALL 1. ALL DRANAGE AND ROADWAY CONSTRUCTION SHALL WEET THE STANDARDS AND SPECIFICATIONS OF THE CITY OF COLORADO 54 &
UNDERGROUKD UTIITES ALONG THE ROUTE OF THE WORK. THE CMISSION FRON DR THE INDLUSON OF SPRINGS/EL. PASO COUNTY DRANAGE CRITERIA MANUAZ, VOLUMES 3 AND 2, AND THE EL PASO COUNTY ENGIREERING CRITERIA MANUAL. -
UTIITY LOCARONS ON THE PLANS IS NOT TO BE CONSIDERED AS THE NONEXISTENCE OF DR A DEFRMITE S]
LOCATON OF EXISTING UNDERGROUND UELITES. 2. CONTRACTOR SHALL BE RESPONSIBLE FOR THE NOTHICATION ARD FIELD NORFICATION OF ALL EXISTING UTLITES. WHETHER SHOWR OR > [
THE PLANS OR NOT, BEFORE BEGINNNG CONSTRUCHON. LOCATION OF EXGSTNG UTLIMES SHALL B VERFIED BY BHE CONTRACIOR 5" Zih18| w
2. THE CONIRACIOR WHL TAXE THE NECESSARY PRECAUTIONS TG PROTECT EXSTNG UTILTIES FROM DAMAGE PRIOR TO CONSTRUCTION. CALL 81t 70 CONTACT THE UTILITY NOTIFICATION CENTER OF COLORABG (UNCC). cinls
DUE 10 TelS CPERATION, ANY DAMAGE TO THE UTHITES Wil BE REPAIRED AT THE CONTRACKOR'S EXPENSE, 2' MIN. TI8| &
AND ANY SERVICE DISRUPTION WL BE SETRED BY THE CONTRACICA 3 CONTRACIOR SHALL KEEP A COPY OF THESE APPROVED PLANS, THE GRADING AND EROSGHN CONTROL PLAN, THE STORMWATER oin I
MANAGEMENT PLAN (SWMP), THE SOLS AND CEOTECHNICAL REPORT, AND THE APPROPIGATE DESIGN AND CONSTRUCTION STARDARDS CURB RADIUS s N A
3. ADDITIORAL EROSION CONTROL STRUCTURES MAY BE REQUIRED AT THE TWE OF CONSTRUCTION, AND SPECFICATIONS AT TIE 0B SIE AT ALL TBIES, INCLUDING THE FOLLOWIG: 20 N Zin 5
. EL_PASD COUNTY ENGINEERING CRITERIA MANUAL (ECH) g 47 IPS I
4. ALL BACKFIL, SUB~BASE, AND/OR BASE COURSE (CLASS 5} MATERIAL SHAEL BE COMPACTED PER THE SOILS INGINEER'S b, CITY F COLORADG SPRINGS/EL PASO COUNTY DRAINAGE CRITERIA NANUAL, VOLUMES 1 AND 2 o= E =
RECOMMENDATIONS, AND APPROVED BY £L PASO COUNTY DEVELOPMENT SERVICES ENGINEERING DIVISION. ¢ COLGRADD DEPARTMENT OF TRANSPORTATIGN {COOT) STANDARD SPEGFICATIONS FOR ROAD AND BROGE CONSTRUCTION p L4 &
4 €BOT N & S STANDARDS
5 AL STATIONING 1S CENTERLINE OF INPROVEMERTS UNLESS OTHERWISE INDICATED. ALL ELEVATIONS ARE FLOW UNE UNLESS OTHERWSE “ "‘Dj 5
INOICATED AS TOP BACK OF CURE (TBC), ASPHALT (ASP), OR TOP OF MLET OR BOX (108}, 4. HOTWTHSTANDING ANYTHING DEPICTED % THESE PLANS IN WORDS OR CRAPHIC REPRESENTATION, ALL DESIGN AND CONSERUCTION = d
RELATED 10 ROADS, STORM DRAINAGE AND EROSION CONTROL SHALL LONFORM 10 THE STANDARDS AND REQUIREMENTS OF THE MOST ! 2 Zods
6. ALL DISTURBED PAVEMENT EDGES SHALL BE CUT 10 NEAT LINES. REPAIR SHALL CONFORM TO EPC ECM APPENDIX X — 1.2C. RECENT VERSION OF THE RELEVANT ADOPTED FL PASO COUNTY STANDARDS, INCEUDNG THE LAND DEVELOPWENT CODE, THE 10 CROWN OF STREET OR REEEES
ENGINEERING CRITERIA LANUAL, THE DRAINAGE CRITERIA MANUAL, AND THE DRANAGE CRIFERIA MANUAL VOLUME 2. ANY DEVIATIONS 207, WHICHEVER IS LESS Iin|®8 ¢
7. ALL INTERSECTION ACCESSES 7O BE CONSTRUCTED WTH A 25 FOOT SICHT WISIBLITY TRIANGLES EXCEPT [VOLLMER ROAD? MARKSHEFFEL FROM REGULATIONS AND STANDARDS MAIST BE RECUESTED, AND APPROVED, IN WRITNG, ANY MODIFICATIONS NECESSARY TG MEET ol z
ROAD? BRAIRGATE PARKWAY?] WHICH 15 AN ARTERIAL AND A 50 FOOT SIGHT VISIBIITY TRIANGLE IS REQUIRED AND THERE SHALL 82 CRITERA AFTER-THE-FACT WL BE ENTIRELY THE DEVELOPER'S RESPONSBRITY TO RECTFY. é =
NO OB5TRUCTIONS GREATER THAN 18" {7} N THIS AREA. A
5. 17 1S THE DESGN ENGNEER'S RESPONSIBILFEY TO ACCURATELY SHOW XSING CONDITIONS, BOTH ONSITE AMD OFFSITE, O THE 207~ x|z 8 2F=
8. AL CULVERTS AND STORM DRAIN FIPES SHALL BE SMOOTH INTERIOR CORRUGATED POLYETHYLENE PIPE (HOPE), REINFORCED CONCRETE CONSTRUCTION PLANS, ANY NODIFICATIONS NECESSARY DUE TO CONFLICTS, OMISSONS, OR CHANGED CONDITIONS WAL BE ENTIRELY ==
PIPE (RCP). Ati CULVERTS SHALL BE PLACED COMPLEYE WTH FLARED ENG SECTIONS. ADFQUACY OF MATERIAL THICKNESS FOR ANY THE DEVELOPER'S RESPONSIBILITY 70 RECTEY. & 3
CSP INSTALLED SHALL SE VERINED BY OWNER'S GEOTECHMCAL ENGINEER TO SUPPORT MINNUM 50 YEAR DESIGN LFE. CULVERTS MUST z gi & &
CONFORM 70 EPC ECM SECTION 3.32 — CULVERTS. 6. CONTRACTOR SHALL SCHEDULE A PRE-CONSTRUCRON MEETNG WATH EL PASO COUNTY DEVELOPMENT SERWCES DEPARTMERT (DSD) - = b
INSPECTIONS, PRIOR TO STARTING CONSTRUCTION, x sig9g
9. ASPHALT THICKNESS AND BASE COURSE THICKNESS (COMPACTED) FOR RDADS SHALL BE PER DESIGN REPORT BY OWNER'S L S E5ES
CEQTECHNICAL ENGINEER. ORNER'S CEQTECHMICAL ENGIMEER 7O BE ON SIE AT THE TIIE OF ROAD CONSTRUCTION TO EVALUATE SOL 7. IF IS THE CONTRACTOR'S RESPONSEILETY 70 UNDERSTAND THE REQUIRENENTS OF AL JIRISDICTONAL AGENCIES AND TO OBTAIN ALL = gt a £y
CONDITIONS AND DETERMINE IF ADDITIONAL MEASURES ARE NECESSARY TO ASSURE STABRITY OF THE NEW ROADS. PAVEMENT DESIGN REQUIRED PERMITS, INCLUDING BUT NCT LIITED 10 Et PASO COUNTY EROSIGN AND STORMWATER QUAUTY CONTROL PERMIT (ESQCP), 78] &8
SHALL BE APPROVED BY EL PASC COUNTY DEVELOPMENT SERWCES ENGINEERNG DIMSION PRIOR 70 CONSIRUCTOR, REGIONAL BLALDING FLOOOPLAN BEVELOPMENT PERMIT, L1S. ARMY CORFS OF ENGINEERS-1SSUED 40 AND/OR 404 PERNITS, AND
COUNTY AND STAJE FUGITIVE DUST PERMITS, gg
SIGNING AND_STRIPING NOTES; 8 CONTRACTOR SHALL NOT DEIATE FROM THE PLANS WTHOUT MIRST OBTAINING WRITTEN APPROVAL FROM THE DESIGN ENGINEER AND g
. BSD. CONTRACTOR SHALL NOTIFY THE DESIGN ENGIREER SMEDIATELY UPON DISCOVERY OF ANY ERRORS OR INCONSISTENCIES. NOTES &)
5. ﬁgg;fs AND PAVEMENT MARKINGS SHALL BE tN CONPLIANCE WTH THE CURRENT MANUAL ON GNIFORM TRAFFIC CONTROL DEWCES 4. AL STORM DRAM PIPE SHALL BE CLASS Mt RCP UNLESS OTHERWSE KOTED AND APPROVED BY DS, iu e vnu&a m BE & FOR LOCAL, & FOR GOLLECTORS, AND 30 gg §
ARTER! 4
2
10, CONIRACTOR SHALL COCROINATE GEOTECHNICAL TESTING PER ECM STANDARDS. PAVEMENT DESIGN SHALL BE APPROVED BY £L PASO gkg
2. REMOVAL OF EISTNG PAVEMENT MARKINGS SHALL BE ACCOMPLISHED 8Y A METHOD THAT DOES NOT MATERIALLY DAMAGE THE COUNTY DSD PRIGR TO PLACEMENT OF CURB AND GUTTER AND PAVEMENT. 2. T - SQUARED—OFF RETURN TO BE POURED MONOLITHICALLY, 87 PGC 23z
PAVEMENT, THE PAVEMENT MARKINGS SHALL BE REMOVED TO THE EXTENT THAT THEY WAL NOT BE VISIBLE UNDER DAY GR NIGHT FOR LOCAL ROADS, 9° FOR COLLECTORS WITH 6xB ~ 4.4 WWF. OR §4 &
CONDITIONS. AT RO TIME WAL 1T BE ACCEPTABLE YO PAINT OVER EXISTING PAVEMENT MARKINGS. 1. ALL CONSTRUCTION TRAFRIC MUST ERTER/EMIT THE SITE AT APPROVED CONSTRUCTION ACCESS POINTS. RENFORCING BAR & 18" EACH WAY. g §
va
3. ANY DEVIATION FROM THE STRPING AND SIGNG PLAN SHALL BE APPROVED BY EL PASO COUNTY DEVELOPMENT SERVICES. 2. SGHT WSIBILITY TRIANGLES AS IDENTIFIED IN THE PLANS SHALL BE PROVDED AT ALL INTERSECTIONS, OBSTRUCTIONS GREATER THAN ErEe 3 £PTH 5.
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(@) Permanent erosion and sediment control measures that shall be installed
at the earliest practicable time consistent with good construction
practices and that shall be maintained and replaced as necessary
throughout the life of the project.

(b) Temporary erosion and sediment control measures that shall be
coordinated with permanent measures to assure economical, effective,
and continuous contro] fhroughout the construction phase and during the
operation of the project.

I: 401 Certification/ Certification Requirements
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Appendix D

Wetland Mitigation Plan
Sterling Ranch 404 Permit
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DEPARTMENT OF THE ARMY

ALBUQUERQUE DISTRICT, CORPS OF ENGINEERS A 41
200 SOUTH SANTA FE AVENUE, SUITE 301 :
PUEBLO, COLORADO 810034270 :

@G  REELYTO
e ATTENTION OF

February 18, 2016
Regulatory Division

SUBJECT: Action No. SPA-2015-00428-SCO, Sterling Ranch Residential Development
Project, El Paso County, Colorado

Jim Morley

SR tiand, LLC

20 Boulder Crescent Suite 201
Colorado Springs, CO 80803

Mr. Morley:

Enclosed for your review and éignature are two copies of the draft permit for Action
No. SPA-2015-00428-SCO discharge dredged and fill material into waters of the United

States,

You may either sign the permit or object to the permit and request the permit to be
modified in accordance with the enclosed Notification of Administrative Appeal Options
and Process and Request For Appeal (NAAOP-RFA). If you elect to object to this
permit, you must complete Section Il (Request for Appeal or Objections to an Initial
Proffered Permit) of the enclosure and return to: U.S. Army Corps of Engineers, Aftn:
Mr. Tom Cavanaugh, Administrative Appeal Review Officer, 1455 Market Street, Room
1760, San Francisco, CA 94103-1399, within 60 days of the date of this letter.

If you elect to sign the permit, please ensure that both copies are signed and dated
and return them to the atiention of the Regulatory Division at the address above. Your
signature on the permit indicates that you accept the permit in its entirety and forfeit all
rights to appeal the permit or its terms and conditions, and denotes your assurance that
the work will be conducted in accordance with the plans, description, and all terms and

conditions of the permit.

A fee in the amount of $100.00 for commercial project must be paid before the
permit can be issued. Your check should be made payable to the "Finance and
Accounting Officer, UFC, Albuquerque", and mailed to the attention of the Regulatory

Division at the above address.

Within ten days, both signed copies of the accepted permit shouid be feturned to us.
One copy of the signed permit will be returned to you. The permit is not valid until
signed by the U.S. Army Corps of Engineers. If you have any questions concerning this



P
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Enclosures

Van Truan
Chief, Southern Colorado
Regulatory Branch
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DEPARTMENT OF THE ARMY StGNED

ALBUQUERQUE DISTRICT, CORPS OF ENGINEERS
200 SOUTH SANTA FE AVENUE, SUITE 301
PUEBLO, COLORADO 81003-4270

. February 29, 2016

Regulatory Division

SUBJECT: Action No. SPA-2015-00428-SCO, Sterling Ranch Residential Development
Project, El Paso County, Colorado

Jim Morley

SR Land, LLC

20 Boulder Crescent Suite 201
Colorado Springs, CO 80903

Mr. Morley:

You are hereby authorized under Section 404 of the Clean Water Act to discharge
dredged and fill material into waters of the United States to conduct work in associated
with construction of the Sterling Ranch Residential Development in accordance with
Action Number SPA-2015-00428-SCO. A copy of the permit is- enclosed.

To use this permit, you must ensure that the work is conducted in accordance with
the terms and conditions of the permit. You must submit revised drawings to us for
approval prior to construction should any changes be found necessary in either the
location or plans for the work. Approval of revised plans may be granted if they are
found not contrary to the public interest.’ :

This permit is not an approval of the project design features, nor does it imply that
the construction is adequate for its intended purpose._This permit does not authorize
any injury to property or invasion of rights or any infringement of Federal, state or local
laws or regulations. You must possess the authority, including property fights, 1o

undertake the proposed work.

Enclosed is a compliance certification form. Upon completion of the hro}ect, please
sign and date the fom and return it to this office. :

If you have any questions congerning our regulatory program, please contact me at
719-543-6915 or by e-mail at van.a.truan@usace.army.mil. At your convenience,



please complete a Customer Service Survey at
http://per2.nwp.usace.army.mil/survey.html.

- Sincerely,

‘(/- = {i\ / R,
r g " : .
/ i'//‘ ST i
& e — :
e A i
o 3 “ T B :
/’é’fﬁ‘“"' £J?L — "/ CeF

Van Truan
Chief, Southern Colorado
Regulatory Branch

Enclosure(s)
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Certification of Compliance
with Department of the Army Permit

Action Number:  SPA-2015-00428-SCO

Name of Permittee: SR Land, LLC

Upon completion of the activity authorized by this permit and any rnitigatfon required by
the permit, sign this certification and return it fo the foliowing address: :

Van Truan

Albuquerque District, U.S. Army Corps of Engineers
200 South Santa Fe Avenue, Suite 301

Pueblo, Colorado 81003-4270

Please note that your permitted activity is subject to a compliance inspection by anUsS.
Army Corps of Engineers representative. If you fail to comply with this permit, you are
subject to permit suspension, moe;{iﬁcation, or revocation. :

Please enclose photographs showing the completed project (if available);.

| hereby certify that the work authorized by the above referenced permit has been

completed in accordance with the terms and conditions of the said permit, and required
mitigation was completed in accordance with the permit conditions. ;

Date Work Started

Date Work Completed

Date Signature of Permittee



DEPARTMENT OF THE ARMY PERMIT

Permittee _Jim Morley
Permit No. SPA-2015-00428-SCO

Issuiﬁg Office Albuguerque District, U.S. Army Corps of Engineers

NOTE: The term "vou" and its derivatives, as used in this permit, means the permittee or any future transferee.
Th_e term mhis office” refers to the appropriate district or division office of the Corps of Engineers having
jurisdiction over the permitted activity or the appropriate official of that office acting under the authority of the

commanding officer.

You are authorized to perform work in accorciance with the terms and conditions specified below.

Project Description: The Sterling Ranch Residential Development Project includes installation of attendant
utilities, channel improvements to the main stem of Sand Creek, three off-line stormwater detention ponds,
development of two permanent residential access roads and associated culverts, and development of
residential units. Permanent impacts fo waters of the US will result from construction of the residential access
roads and associated culverts, and construction of residential units in the unnamed western tributary to Sand
Creek. Total cumulative permanent impacts from the discharge of fill material into waters/wetlands of the US

( " om the proposed project will total 4.21 acres and 5,048 linear feet within the main channel of Sand Creek

S

and its western tributary. The project will be constructed in accordance with the at’s;ached drawings, entitled,
"Sterling Ranch Wetland Impact Location Map, Sterling Ranch Sketch Plan figure number 8, and Sterling
Ranch Channel Improvements & Mitigation Plan sheets 1 through 3 dated October 13, 2015, in Sand Creek,
El Paso County, Colorado, Application by Jim Morley, Application No. SPA-2015-00428-SCQO".

Project Location: The project is located on 1,443.7 acres northeast of the intersection of Black Forest Road
and Woodmen Road in unincorporated El Paso County, Colorado. The property is/on the United States
Geological Survey (USGS) Falcon Quadrangle on portions of Sections 27, 28, 32, 33, and 34 in Township 12
South, Range 65 West and the northwest portion of Section 4, Township 13 South, Range 65 West. The
approximate coordinates of the project center are 39.964483 latitude and -104.664844 longitude (WGS 84

datum).

Permit Conditions: In accordance with the :attached Colorado Department of Public Health and Environment
Section 401 Water Quality Certification pages 1 through 6 of 6, dated February 4, 2016.

General Conditions:

1. The time limit for completing the work authorized ends on March 1, 2021. If you find that you need more time
to complete the authorized activity, submit your request for a time extension to this office for consideration at

least one month before the above date is reached.

2 You must maintain the activity authorized by this permit in good condition and in conformance with the terms
'nd conditions of this permit. You are not relieved of this requirement if you abandon the pemmitted activity,
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although you may make a good faith transfer to a third party in compliance with General Condition 4 below.
Sl]ouid you wish to cease to maintain the authorized activity or should you desire to abandon it without a good
faith transfer, you must obtain a modification of this permit from this office, which may require restoration of the
area. :

3. If you discover any previously unknown historic or archeclogical remains while accomplishing the activity
authorized by this permif, you must immediately notify this office of what you have found. We will initiate the
Federal and state coordination required to determine if the remains warrant a recovery effort or if the site is
eligible for listing in the National Register of Historic Places. '

4, If you sell the property associated with this permit, you must obtain the signature of the new owner in the
space provided and forward a copy of the permit to this office to validate the transfer of this authorization.

5. If a conditioned water quality certification has been issued for your project, you must comply with the
conditions specified in the cerification as special conditions to this permit, For your convenience, a copy of the
certification is attached if it coritains such conditions. '

8. You must allow representatives from this office to inspect the authorized acfivity at any time deemed
necessary to ensure that it is being or has been accomplished in accordance with the terms and conditions of

your permit. ;
Special Conditions:

~1. The permiitee shall implement and abide by the compensatory mitigation plan titled Conceptual Mitigation
2lan for Sterling Ranch Residential Development, prepared by CORE Consultants; Inc. on October 29, 2015
except where changes are necessary to comply with special conditions listed below. The permittee shall
implement the mitigation plan concurrently with the construction of the project and complete the initial
construction and plantings associated with the mitigation work prior to EITHER the: initiation of operation OR
completion of construction of the project. Completion of all elements of this mitigation plan is a requirement of

this permit. :

2. The permittee shall submit annual compensatory mitigation site monitoring reports to the Corps Albuquerque
District Office by December 31st of each year, beginning in 2016, for a minimum of 3 years or untilthe Corps has
determined that the mitigation performance standards and success criteria have been met. The monitoring reports
shall be prepared in accordance with Corps Regulatory Guidance Letter 08-03 (Minimum Monitoring Requirements
for Compensatory Mitigation Projects Involving the Restoration, Establishment, and/or Enhancement of Aquatic
Resources) and current Corps Albuquerque District Mitigation Monitoring Guidelines available at

hitp://www.spa.usace.army.mil/Missions/RegulatoryProgramandPermits/Mitigation.aspx. The mitigation monitoring

reports shall at a minimum include the following:

a. Comparison of pre-construction site conditions to an as-buiit survey as submitted in accordance with
Special Condition 4.

b. A map showing the wetland AND/OR Ofdinary High Water Mark (OHWM) delineation, and aerial photos
marked to show the wetland AND/OR OHWM boundary.

c. Photographs (minimum 5) from fixed photographic monitoring points with a location reference map and
indicating camera orientation. r
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_d. All data co}lected to document whether the mitigation site is achieving performance standards described
in the mitigation plan and a narrative discussion of progress made toward meeting performance standards.

e. Fish and wildlife observations at the mitigation site.

f. Summary statement regarding the perceived success of the mitigation project-and any potential problem
areas. Suggestions and a timetable for corrections should be included if it is anticipated that project goals

may not be met.
g. Date(s) of field inspection(s).

3 |n order to assist the Corps in scheduling compliance inspections, the permiitee shall notify the Corps
Albuquerque District Office, in writing, at least 7 calendar days in advance of the initiation of mitigation construction
AND no later than 15 calendar days following completion of construction activities.

4. Within 60 days after completion of construction of the mitigation project, the permiﬁeé shall submit as-built
drawings and a description of the work conducted to the Corps Albuquerque District Office. The drawings shall

include the following:
a. The Department of the Army Action Number.

b. A plan view drawing of the location of the authorized work footprint (as shown'in permit drawings) with an

overlay of the work as constructed in the same scale. The drawing should show all "earth disturbance,”
_site mitigation or avidance areas.

wetland impacts, structures, and the boundaries of any on-site and/or off
The drawings shall contain, at a minimum, {-foot OR greater topographic contours of the entire site.

¢. Ground photographs of the completed work. The camera positions and view-angies of the ground
photographs shall be identified on a map, aerial photograph, or project drawing. :

d. A description of all deviations between the work as authorized by the permit and the work as constructed.
Clearly indicate on the as-built drawings the location of any deviations. 3

5. Your responsibility to complete the requir?d compensatory mitigation as set forth in Special Condition No.
1 will not be considered fulfilled until you have demonstrated mitigation success and have received written

verification from the U.S. Army Corps of Engineers.

Further Information:
1. Congressional Authorities: You have been authorized to undertake the activity described above pursuant fo:
() Section 10 of the Rivers and Harbors Act of 1899 (33 U.S.C. 403).

(X) Section 404 of the Clean Water Act (33 U.S.C. 1344).
( ) Section 103 of the Marine Protection, Résearch and Sanctuaries Act of 1972 (33 U.S.C. 1413).

2. Limits of this authorization.

a. This permit does not obviate the need to obtain other Federal, state, or local authorizations recuired by law.



b. This permit does not grant any property rights or exclusive privileges.
¢. This permit does not authorize any inj-ury to the property or rights of others.
d. This permit does not authorize interference with any existing or proposed Federal project.

3. Limits of Federal Liability. In issuing this permit, the Federal Government does not assume any liability for
the following: - "

a. Damages to the permitted project or uses thereof as a result of other permitted or unpermitted activities or
from natural causes. 1

b. Damages to the permitied project or uses thereof as a result of current or future activities undertaken by or
on behalf of the United States in the public interest.

c. Damages to persons, property, or fo other permitted or unpermitted activities or structures caused by the
activity authorized by this permit. :

d. Design or construction deficiencies associated with the permitted work.

e. Damage claims associated with any future modification, suspension, or revocation of this permit.

. Reliance on Applicant's Data: The determination of this office that issuance of this permit is not contrary to
the public interest was made in reliance on the information you provided.

5. Reevaluation of Permit Decision. This office may reevaluate its decision on this permit at any time the
circumstances warrant. Circumstances that could require a reevaluation include, but are not limited to, the

following: ;
a. You fail to comply with the terms and conditions of this permit.

b. The information pravided by you in isupport of your permit application pfoves to have been false,
incomplete, or inaccurate (See 4 above). :

c. Significant new information surfaces which this effice did not consider in reaching the original public interest
decision.

Such a reevaluation may result in a determination that it is appropriate to use the suspension, modification, and
revocation procedures contained in 33 CFR 325.7 or enforcement procedures such as those contained in 33
CFR 326.4 and 326.5. The referenced enforcement procedures provide for the issuance of an administrative
order requiring you to comply with the terms and conditions of your permit and for the initiation of legal actior
where appropriate. You will be required to pay for any corrective measures ordered by this office, and if you fai
to comply with such directive, this office may in certain situations (such as those specified in 33 CFR 209.170;
accomplish the corrective measures by contract or otherwise and bill you for the cost.

6. Extensions. General condition 1 establishes a time limit for the completion of the activity authorized by this

X, .
e
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- permit, !Jnless there are circumstances requiring either a prompt completion of the authorized activity or a
reevaluation of the public interest decision, the Corps will normally give favorable consideration to & request for

an extension of this time limit.

Your signature below, as permittee, indicates that you accept and agree to comply with the terms and conditions
of this permit. :

M%M%,- 2]73) Zo0lL

(PERMITTEE) / [ (DATE)

This permit becomes effective when the Federal bfficial, designated to act for the Secretary of the Army, has
signed below. '

78 99 b 20l

*

&

[FOR THE DISTRICT ENGINEER) (DATE)

Patrick J. Dagon
Lieutenant Colonel, U.S. Army
District Commander

are still in existence at the timé the property is transferred,
to be binding on the new owner(s) of the property. To
d liabilities associated with compliance with its terms and

When the structures or work authorized by this permit
the terms and conditions of this permit will continue
validate the transfer of this permit and the associate
conditions, have the transferee sign and date below.

(TRANSFERREE) (DATE)
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PUBLIC NOTICE

us Army CO!‘PS Permit Application No.: SPA-201 5—00428»800
‘ Project Name: Sterling Ranch Residential
of Engineers. :
= Development Project
Albuquerque District Applicant: SR Land, LLC
Project , Waterway: Sand Creek

Public Notice Date: December 9, 2015
; Comment Due Date: January 8, 2016 -
USACE Contact Phone: (719) 543-8102

Reply To:

Southern Colorado Regulatory Office

US Army Corps of Engineers, Albuguergue District
200 South Santa Fe Avenue, Suite 301

Pueblo, Colorado 81003-4270

PERMIT APPLICATION UNDER SECTION 404
OF THE CLEAN WATER ACT (33 USC 1344}

Summary of Proposed Project: We are requesting public comment on the
following project before the above comment due date. The application is for a
permit to place dredged/fill material into waters of the US associated with the
construction of a residential development in Sand Creek and one tributary
located near Falcon, El Paso County, Colorado. Details of the proposed project

are provided below. :

Name of Applicant: SR Land, LLC, 20 Boulder Crescent, Suite 201, Colorado Springs,
CO 80803. ‘

| ocation: The project is located on 1,443.7 acres northeast of the intersection of Black
Forest Road and Woodmen Road in unincorporated El Paso County, Colorado. The
property is on the United States Geological Survey (USGS) Falcon Quadrangle on
portions of Sections 27, 28, 32, 33, and 34 in Township 12 South, Range 65 West and
the northwest portion of Section 4, Township 13 South, Range 65 West. The
approximate coordinates of the project center are 39.964483 latitude and -104.664944

longitude (WGS 84 datum).

Description of Work: The Sterling Ranch Residential Development Project includes
installation of attendant utilities, channel improvements to the main stem of Sand Creek,
three off-line stormwater detention ponds, development of two permanent residential
access roads and associated culverts, and development of residential units. Permanent
impacts to waters of the US will result from construction of the residential access roads
and associated culverts, and construction of residential units in the unnamed western
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tributary to Sand Creek. Total cumulative permanent impacts to waters of the US from
the proposed project will total 4.21 acres and 5,048 linear feet within the main channel of
Sand Creek and its westemn tributary.

Purpose and Need: The project purpose is twofold: (1) the development of a medium
sized single-family residential development and associated facilities and infrastructure
on multiple parcels of land which will be incorporated in the City of Colorado Springs;
and (2) creek channel improvements for hydrology and stormwater capability through
control of flood water conveyance, establishing improved grade control, and facilitating
improved water quality.

Likewise, the project need is twofold: (1) to satisfy market demand for additional housing
in the City of Colorado Springs, El Paso County, based on recent County and City
economic development reports; and (2) to address a County-wide high-priority
stormwater management project while simultaneously managing an increase in
stormwater runoff to Sand Creek via channel improvements.

Mitigation: Mitigation for impacts to wetlands and waters of the US on the Sterling
Ranch project site is proposed within the Middle Fountain Creek watershed and includes
creation of 4.21 acres of emergent wetlands located within and adjacent to the main
channel of Sand Creek, with improvements throughout to allow for construction and
reestablishment of wetlands.

Plans and Data: Drawings showing the location of the work site and other data are
enclosed with this notice. If additional information is desired, it may be obtained from the
applicant, or from:

Christopher M. Grosso

U.S. Army Corps of Engineers
Southern Colorado Regulatory Office -
200 South Santa Fe Avenue, Suite 301
Pueblo, Colorado 81003-4270

(719) 543-8102

Fax No. {719) 543-9475

E-mail: Christopher.M.Grosso@usace.army.mil

Statement of Findings: The Corps consulted district files and records, the latest version
of the National Register of Historic Places (NRHP), and state records of NRHP-sligible
and potentially eligible historic properties to determine if there are any historic properties
that may be affected by the proposed undertaking. Based on this initial information, the
Corps has made a preliminary determination that the praposed project will not affect any
historic properties that meet the criteria for inclusion in the NRHP.

The Corps has reviewed the U.S: Fish and Wildlife Service's latest published version of
Federally-listed endangered and threatened species located in El Paso County,
Colorado to determine if any listed species or their critical habitat may occur in the
proposed project area. The Corps has made a preliminary determination that the
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proposed project will not affect any Federally-listed endangered or threatened species of
their critical habitat that are protected by the Endangered Species Act.

The applicant is required to obtain water quality certification, under Section 401 of the
Clean Water Act, from the Colorado Department of Public Health and Environment.
Section 401 requires that any applicant for an individual Section 404 permit provide
proof of water quality certification to the Corps of Engineers prior to permit issuance.

In accordance with environmental procedures and documentation required by the
National Environmental Policy Act of 1969, an environmental assessment will be
prepared for this project. Upon completion, the assessment may be seen at the U.S.
Army Corps of Engineers, Albuquerque District Office, at the address given above.

Comments: Any comments concerning this project should be received by the District
Engineer no later than January 9, 2016. Comments received after the end of the Public
Notice comment period will not be considered. However, more time may be given if a
request, with a valid reason, is received prior to the suspense date. The Corps of
Engineers is soliciting comments from the public; federal, state, and local agencies and
officials; Indian tribes; and other interested parties in order to consider and evaluate the
impacts of this proposed activity: Any comments received will be considered by the
Corps of Engineers to determine whether to issue, modify, condition, or deny 2 permit for
this proposal. To make this decision, comments are used to assess impacts on
endangered species, historic properties, water quality, general environmental effects,
and the other public interest factors listed below. Comments are used in the preparation
of an Environmental Assessment and/or an Environmental Impact Statement pursuant to
the National Environmental Policy Act. Comments are also used to determine the need
for a public hearing and fo determine the overall public interest of the proposed activity.

The decision whether to issue a permit will be based on an evaluation of the probable
impact, including cumulative impacts, of the proposed activity on the public interest.
That decision will reflect the national concern for both protection and utilization of
important resources. The benefit which reasonably may be expected to accrue from the
proposal must be balanced against its reasonably foreseeable detriments. The
evaluation of the impact of this activity will include application of the guidelines
promulgated by the Administrator, EPA, under authority of Section 404(b) of the Clean
Water Act. All factors relevant to the proposal and the cumulative effects will be
considered; among these are conservation, economics, aesthetics, general
environmental concerns, wetlands, historic properties, fish and wildlife values, flood
hazards, floodplain values, land use, navigation, shore erosion and accretion, recreation,
water supply and conservation, water quality, energy needs, safety, food and fiber
production, mineral needs, considerations of property ownership, and, in general, the

needs and welfare of the people.

if the District Engineer determines that the project complies with the 404(b) (1}
guidelines, he will grant the permit unless issuance would be contrary to the public
interest.
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Any person may request a public hearing. The request must be submitted, in writing, fo
the District Engineer within 21 days of the date of this notice and must clearly set forth
the reasons for holding a public hearing. )

Patrick J. Dagon
Lieutenant Colonel, U.S. Amy
District Commander

Enclosures:
Sheet 1 of 2 — Wetland Location Map
Sheet 2 of 2 — Wetland Impact Location Map
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COLORADO

Department of Public
Health & Environment

Dedicated to protecting and improving the health and environment of the people of Colorado

February 4, 2016

SR Land, LLC

Attn: Jim Morley

20 Boulder Crescent, Ste. 201
Colorado Springs, CO 80903

Re: Section 401 Water Quality Certification
Colorado 401 Certification No.: 4378
US Corps of Engineers 404 Permit No.: SPA-2015-00428-5CO
Description: Construction of a residential development :
Location: Latitude: 38.962389, Longitude -104.675084 in Et Paso County,

' Colorado .
. Watercourse: Sand Creek and tributaries, Arkansas River Basin, Segment
COARFO04 of Fountain Creek Sub-basin ‘

Designation: Use Protected '

Dear Mr. Morley:

The Colorado Department of Public Health and Environment (CDPHE), Water Quality
Control Division (Division) has completed its review of the subject Clean Water Act (CWA)
Section 404 Permit Application, and our preliminary determination with the issuance of
ihe State of Colorado 401 Certification Public Notice (5 CCR 1002-82.5(B)). This segment
is designated “Use brotected” thus no antidegradation review is required (5 CCR 1002-

31.8(2)). ‘ .

This letter shall serve as officlal notification that the Division is issuing “Regular
Certification” in accordance with 5 CCR 1002-82.5(A)(2)-

The 401 Certification issued by the Division pursuant to 5 CCR 1002-82.3(C) shall apply to
both the construction and operation of the project for which a federal license of permit is
required, and shall apply to the water quality impacts associated with the project. This
certification does not constitute a relinquishment of the Division’s authority as defined in
the Colorado Water Quality Control Act, nor does it fulfill or waive any other local, state,

or federal regulations.

COPHE
4300 Cherry Creel Drive 5., Deuver, €O 30246-1530 P 303-652-2000 worer.colorado,gov/edphe/waed
John W. Hickenlooper, Governot | Larry Wolk, MD, MSPH, Executive Director and Chief Medical Officer




February 4, 2016
SR Land, LLC
Page 2

If you have any questions or need additional information, please contact me -a’c
(303) 692-3586. - -

John C/Hranac

Water Quality Assessor
Environmental Data Unit
Water fluaiity Control Division

Attachment

cc: UsArmy Corps of Engineers, Southefn Colorade Regulatory Office
Applicant’s Agent, Mr, Chris Haas - CORE Consultants, Inc.
Fite ) .
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Certification Requirements:

(A) The following requirements shall apply to all certifications:

(1) Authorized representatives from the Division shall be permitted to enter upon
the site where the construction activity or operation of the project is taking
place for purposes of inspection of compliance with BMPs and certification
conditions.

(2) Inthe event of any changes in control or ownership of facilities where the
construction activity or operation of the project is taking place, the successor
shall be notified it writing by his predecessor of the cxistence of the BMPs and
certification conditions. A copy of such notification shall be provided to the
Division. ' )

(3) Ifthe permittee discovers that certification conditions are not being
implemented as designed, or if there is an exceedance of water quality
standards despite compHance with the certification conditions and thers is
reason to believe that the exceedance is caused, in whole or in patt, by the
project, the permittes shall verbally notify the Division of such failure or:
exceedance within two (2) working days of becoming aware of the same.
Within ten (10) working days of such notification, the permittee shall provide
to the Division, in writing, the following: ‘

(8) Inthe case of the failure-to comply with the certification
conditions, a description of (i) the nature of such failure, (if) any
reasons for such failure, (iif) the period of non-compliance, and
(iv) the measures to be +aken to correct such failure to comply; and

(t) Inthecassofthe exceedance of a water quality standard, (i) an
explanation, to the extent known after reasonable investigation, of
the relationship between the projest and the exceedance, (ii) the
identity of any other known contributions to the exceedance, and
(iti) a proposal to modify the certification conditions so as to
remedy the contribution of the projest to the exceedance.

4 Any anticipated change in discharge location and/or quantities associated with
the project which may result in water quality impacts not considered in the
original certification must be reported to the Division by submission of a
written hotice by the permittee prior fo the change. If the change is determined
to be significant, the permittes will be notified within ten days, and the change

will be acknowledged and approved or disapproved.

(5) Any diversion from or bypass of facilities necessary to maintain compliance
with the terms and conditions herein is prohibited, except (1) whete
unavoidable to prevent loss of life or severe property damage, or (if) where
excessive storm drainage ot runoff would damage any facilities necessary for
compliance with Hmitations and prohibitions herein. The Division shall be
notified immediately in writing of each such diversion or bypass.

T 401 Certification/ Certification Requirements
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(10)

(1)

At least fifteen days prior to commencement of a pro;ect in a watercourse,
which the Division has certified, or conditionally certified, the permittee shail
notify the following:

(2) Applicable local health departments;

_(b) Owners or operators of municipal and domestic water treatment intakes

which are located within twenty miles downstream from the site of the
project; and

(¢} Ownersor eiserators of other intakes or diversions which are located
within five miles downstream from the site of the project.

The permittee shall maintain a list of the persons and entities notiﬁéd,
including the date and form of notification.

Immediately upon discovery of any spill or other discharge to waters of the
state not anthorized by the applicable license or permit, the permittee shall

notify the following;
(a) Applicable lccal health departments;

(b) Owmers ar operators of municipal and domestic water treatment intakes
which are located within twenty miles downstream from the site of the
project; and

(¢} Owners or operators of other intakes or diversions which are located
within five miles downstream from the site of the project.

The permittee shall maintain a list of the persons and entities notified,
inclnding the date and form of notification. ‘

Construction operations within watercourses and water bodies shall be
restricted to only those project areas specified in the federal license or permit.

No consirnetion equipment shall be operated below the existing water surface
unless specifically authorized by the 401 certification issued by the Division.

Wark should be carried out diligently and completed as soon as ;Jracﬁcable
To the maxirum extent practicable, discharges of dredged or fill material shall
be restricted to those periods when impacts to designated uses are minimal.

The project shall indcrparate provisions for operation, maintenance, and
replacement of BMPs to assure compliance with the conditions identified in
this section, and any other conditions placed m the permit or certification, All
such provisions shall be identified and compiled in an operation and
maintenance plan which will be retained by the project owner and available for
inspection within a reasopable timeframe upon request by any anthorized
representative of the Division,

1: 401 Cerfification/ Certification Roauirements
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(12) The use of chemicals during construction and operation shall be in accordance
with the manufacturers’ specifications. There shall be no excess application
and introduction of chemicals into state waters.

(13) All solids, studges, dredged or stockpiled materials and all fuels, lubricants, or
other toxic materials shall be controlled in & manmer so as to prevent such
materials from entering state waters.

(14) Allseed, mulching material and straw used in the project shall be state-certified
weed-free. ‘

(15) Discharges of dredged or fill material in excess of that necessary to complete
the project are not permitted. '

(16) Discharges to state waters not identified in the license or permit and not
certified in accordance therewith are not allowed, subject to the terms of any
401 certification. ' )

(17) Except as otherwise provided pursuant o subsection 82.7(C), no discharge
shall be allowed which causes non-attainment of a narrative water quality
standard identified in the Basic Standards and Methodologies for Surface
Waters, Regulation #31 (5 CCR 1002-3 1), including, but not Himited to
discharges of substances in amounts, concentrations or combinations which:

(&) Can settlc. to form bottom deposits detrimental to beneficial uses; or

(b) Form floating debris, scum, or other surface materials sufficient to harm
existing beneficial uses; or

(c) Produce color, odér, or other conditions in such a degres as 10 create a
nuisance or harm existing beneficial uses or jmpart any undesirable taste
to significant edible aquatic species, or to the water; o

(d) Are harmful to the beneficial uses or toxic to humans, animals, plants, or
aquatic life; or

{e) Producea predominance of undesirable aquatic life; or

(f) Cause a filma on the surface or produce a deposit on shorelines.

(B) Best Management Practices:

(1) Bestmanagement practices are required for all projects for which Division
certification is issued except for section 402 permits. Project applicants must
select BMPs to be employed in their project. A listng and description of best
management practices i8 1ocated in Appendix I of Regulation No. 82: 401

Certification Regulation 5 CCR 1002-82.

(2) Allrequests for certifications which require BMPs ghall inciude a map of

project location, a site plan, and a listing of the selected BMPs chosen for the

project. At a ninimum, each project must provide for the following:

1- 401 Certification/ Certification Requirements
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(@) Permanent erosion and sediment control measures that shall be installed
at the earliest practicable time consistent with good construction
practices and that shall be maintained and replaced as necessary
throughout the life of the project.

(b) Temporary erosion and sediment control measures that shall be
coordinated with permanent measures to assure economical, effective,
and continuous contro] fhroughout the construction phase and during the
operation of the project.

I: 401 Certification/ Certification Requirements
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Appendix E

Sand Creek DBPS Excerpts



SAND CREEK DRAINAGE BASIN PLANNING STUDY
PRELIMINARY DESIGN REPORT

CITY OF COLORADO SPRINGS, EL PASO COUNTY, COLORADO
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PREPARED FOR: PREPARED BY:
City of Colorado Springs Kiowa Engineenng Corporation
Department of Comprehensive Planning, Development and Finance 1011 North Weber
Engineering Division Colorado Springs, CO 80903
30 S. Nevada

Colorado Springs, Colorado 80903
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VIII. PLAN IMPLEMENTATION

General

Many of the channel sections shown on the plans may have to be modified to fit specific
site conditions. This will be particularly true in the segments where selective channel treatments
are proposed. Drop and check locations are approximate and may be moved to minimize
disturbances to existing vegetation, roads, trails, and utilities. Existing right-of-ways will play a
key role in the location of future drainageways. Tributary channel sizes, sections and alignments
will have to be verified at the time the surrounding land is proposed for development.

The detention basin locations shown on the preliminary design drawings are
approximate, and will have to be verified during final design. The acquisition of property for the
detention basins can proceed at any time, preferably no later than during the development
planning stages of properties which lie adjacent to or surround any of the proposed sites. Sand
Creek Detention basin SC#1 and SC#2 are currently sited adjacent to developing land. For the
balance of the detention basins, development pressure in the vicinity of the detention sites is not
eminent. The timing of construction will mainly be driven by the rate of upstream urbanization,
and funding. It is recommended that funds generated within the detention basin capital cost fee
be used to fund the construction of the regional detention basins. The schedule for the
construction of the detention basins could be advanced by co-mingling City or County capital
improvement funds with developer funds and any available detention basin capital fee funds.
The City or the County may then be able to recoup its funds as the capital cost fees accumulate.

Improvements along Sand Creek within and adjacent to park areas should be completed
with the following general goals in mind: (1) provide a more stable drainageway, (2) maintain
and enhance the visual setting of the creek, and (3) provide multiple uses within the drainageway
corridors. Construction of drops or checks could be combined with trail crossings of the creek.
Low flow linings could be constructed adjacent to park activity and picnic areas in order to make
the creek more visually pleasing and to protect active park facilities from damages due to
frequent flooding or stream bank erosion. Localized creek improvements will be necessary as
trails transition at roadway crossings, or at side tributary crossings.

In areas where the existing drainage facilities are inadequate, capital improvement
projects will be necessary. This will be particularly true within the West Fork Sand Creek and
Center Tributary Sand Creek basins. Several bridges are presently inadequate because of
hydraulic or roadway design deficiencies. These structures will have to be funded through

capital improvement or bridge replacement funds.

Cost Estimates
Presented on Table VIII-1 (at the conclusion of this section) are the unit costs used to
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shown on the preliminary design plans. The cost estimates for the major drainageways, tributary
drainageways, roadway culverts, regional detention basins, miscellaneous improvements and
bridges are presented on Tables VIII-2 through VIIO-7. The estimates represent total
improvement costs for the entire Sand Creek basin, including the costs for proposed facilities in
the East Fork Sand Creek basin. No estimated costs for local or initial systems has been
made, and therefore no costs attributable to local or minor drainage systems have been
computed in the estimation of the drainage basin fee. Several areas within the basin are
known to have local drainage problems. In such areas, systems have been sized, however the
cost for the systems have not been included within the fee calculation. Costs associated with
utility relocations have not been estimated or included in the fee. A review of utility maps
provided by the City Ultilities Department indicated that the majority of the potential relocations
occur at the roadway crossings.

The costs for habitat mitigation have been included within the drainageway improvement
costs. The cost of protection and/or replacement of habitat impacted by the construction of the
facilities can be minimized by paying attention to siting, construction sequencing and access.

Local drainage improvements have been sized for several areas within the City. These
systems have been sized to address drainage problems which have been identified by the City
through contacts with local residents. Improvements have been shown on the plans for the
Monterey Drive Outfall channel, the Valli Vista Drive Outfall channel, the Serendipity Lane
storm sewer and the Maizeland Drive/Turnberry Court storm sewer system. The information in
this report for the above systems has been provided to assist the City in future budgeting for
capital improvements.

Unplatted Acreage

Using El Paso County Tax Assessor maps, plats, and ownership records, the amount of
unplatted acreage was estimated. From these records a total of 18,809 acres is unplatted, and
subject to future development. Of this total, 7,497 acres lies within the unincorporated County
and 11,312 lies within the City of Colorado Springs. Park areas have been excluded from the
unplatted acreage total, as has City owned property within the corporate limits, and property
within Peterson Air Force Base. In reviewing the unplatted acreage estimates shown in the 1985

58


dsdrice
Text Box
Provide Section IV pages 40, 49, and VII 51-54 ... 


Drainage Plan and the 1989 East Fork Sand Creek Master Drainage Plan, a close comparison
was found.

Drainage and Bridge Fee Calculations

Presented on Tables VIII-8 through VIII-12 (at the conclusion of this section) are the
drainage, bridge, detention basin capital construction cost, and detention basin land fees
calculated for the Sand Creek Basin. Drainage basin fund deficits have been included in the
drainage fee calculation, and are current as of December, 1994,

Areas of the County which are currently undeveloped and proposed for development as
large lot residential have been reduced in area by 80 percent for the purposes of fee calculation.

The County currently assesses the drainage fee for large residential on only 20 percent of the .

total acreage. For fee estimation purposes, 7,497 acres was used as the unplatted acreage shown
on Tables VIII-8 and VIII-10.

The term "reimbursable costs” used on Tables VIII-2 through VIII-10 means those costs
which have been used in estimation of drainage basin fees. Costs considered "non-reimbursable”
are costs for the replacement of an existing, undersized culverts, or costs to rehabilitate or
maintain an existing lined segment of drainageway. For the most part, all of the drainageway
costs for the mainstem of Sand Creek have been considered as reimbursable. Segments of
drainageway known to be funded in the future by State funds (such as the US 24 Bypass Phase II
project, scheduled for completion in 1996), have not been included in the reimbursable cost
estimate. Except for a short segment of the West Fork, the proposed improvements for this
drainageway have not been included in the reimbursable costs since they represent existing
inadequacies.

The costs associated with bridge replacement have been calculated using the guidelines
set forth in City ordinances and the County's drainage basin fee resolutions, respectively, as
presented in the City/County Drainage Criteria Manual. County bridge facilities which were
found to be required to address existing inadequacies have been included in the bridge fee
estimates in conformance with County policy. Where State and/or federal bridge funds are
anticipated, only the community's share of the total construction costs have been accounted for in
the bridge fee estimate.

The regional detention capital construction cost include only the cost for the construction
of the embankment, water quality and outlet structures. The regional detention basin land fee
has been calculated by deducting the acreage of the existing 100-year floodplain within each
regional detention basin from the total 100-year storage area of the detention basin. The County
does not desire to create a capital cost for the construction of detention basins within Sand
Creek. The detention basin capital cost fee will be incorporated into the drainage fee whenever

assessed by the County. The County will create a detention basin land fee for the Sand Creek

basin.
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Table VIII-1: Unit Construction Costs

CHANNEL AND HYDRAULIC STRUCTURES

Channel earthwork CcY $8
Filter material Ton $25
Structural concrete CY $250
Seeding and mulching SF 30.15
Riprap Type H cY $30
Riprap Type M CY $24
12 foot wide gravel trail LF $15 Maintenance trail
Erosion netting SY $1.75
Topsoil CY 312
STORM SEWERS RCP/CMP
18-inch LF 320
24-inch LF 325
30-inch LF $42
36-inch LF 358
42-inch LF $75
48-inch LF 380
60-inch LF $120
ROADWAY CROSSINGS
Structural Concrete, in-place CcY 3300
Wingwalls/headwalls EA 35,000
Bridges SF $80 Based on area of roadway deck.
4’ high CBC, 4°-10" wide LF $210-320
6’ high CBC, 8'-12’ wide LF $270-510
7' x7' CBC LF 3300
Twin 4’ high CBC, 4'-10" wide LF $480-650
Twin 5'x 8' CBC LF 3540
Twin 6’ high CBC, 8'-15' wide LF $600-1200
Twin 8'x 10’ CBC LF 3750
Triple 5'x 8' CBC LF 3900
Triple 6'x 14' CBC LF 31410
Triple 6'x 16’ CBC LF $1770
Triple 8'x 10’ CBC LF $1110
Triple 10'x 10" CBC LF $1260
4-bay 5' x 8' CBC LF $1200
4-bay 8’ x 10° CBC LF $1560
DETENTION BASINS
Outlet structures, non jurisdictional EA $10,000
Qutlet structures, jurisdictional EA $15,000
Unit storage cost AF $10,000
MITIGATION AC 34,000
LAND ACQUISITION

Detention basins AC $15,900 Based on park land fee.
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TABLE VIII-2: SAND CREEK DRAINAGE BASIN PLANNING STUDY

DRAINAGEWAY CONVEYANCE COST ESTIMATE
WITH SELECTED DETENTION ALTERNATIVES

SEGMENT REACH  SEGMENT IMPROVEMENT IMP. UNIT NUMBER GRADECONTROL  TOTAL TOTAL
NUMBER NUMBER LENGTH TYPE LENGTH  COST OF GRADE LENGTH REIMBURSABL COST
(FT) FT) ($/LF) CONTROLS FT) COSTS

148-2 " 2600 " 2150 127 5 620 $384,650 $384,650
151 SC-8 1700 10-YEAR RIPRAP 500 238 3 250 $164,000 $164,000
160 " 5100 SEL.LININGS (1 SIDE) 4400 127 6 720 $688,400 $688,400
10-YR RIPRAP 600 238 0 0 $142,800 $142,800
163 " 6300 SEL. LININGS (1 SIDE) 2600 127 15 1200 $546,200 $546,200
10-YR RIPRAP 350 238 0 0 $83,300 $83,300
187 " 1200 SEL. LININGS (1 SIDE) 0 0 2 160 $28,800 $28,800
170 SC-9 200 " 0 0 4 320 $57,600 $57,600
171 " 5000 " 0 0 2 170 $30,600 $30,600
172 " 3650 " 0 0 2 150 $27,000 $27,000
TOTAL SAND CREEK DRAINAGEWAY $15,560.220 $18,279,420
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