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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. [ 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

Richard N. Wray Date
Registered Engineer #19310

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 Metropohtan 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, Fl 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 to summarize the design of the Sand Creek drainageway and for two
bridges in the Sterling Ranch Development. It is proposed to construct nineteen grouted sloping
boulder drops, 100-year capacity with benched overbank channel and clear span precast bridges at
Sterling Ranch Road and at Briargate Boulevard. Total length of Sand Creek subject to the design is
approximately 8,900 lineal. The 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

isshownoenFigurel.  Clarify or split this sentence. existing
Upon the completion of the drainagkway facilities and acceptance by ElPaso County and

Filing No. 1. The portions of the drainageway s
Parkway will be constructed within un-platted
Operation and maintenance of the drainageway Will be the pe§ponsibility of the Sterling Ranch
Metropolitan District. Upon completion of a CLOMR thag-dccounts for the channel and bridge
structures subject to this design, there will be no residen#ial lots within future Sterling Ranch Filings
that will lie within the 100-year floodplain. The progésed 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 plansincludes
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 District.

IL Project Background

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

I


dsdrice

dsdrice

dsdrice

dsdrice
Callout
existing

dsdrice
Callout
Clarify or split this sentence.


WHEATLAND DR

BRIARGATE PKWY

BLACK FOREST RD

PROJECT SITE
MARKSHEFFELRD

COWPOKE RD

E WOODMEN RD
FOREST MEADOWS AVE

FIGURE 1

VICINITY MAP
SCALE: N.T.S.




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 invertand 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.

IiL 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, Julg2018.  Qctober

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

City of Colorado Springs and El Paso County Drainage Criteria Manual, 1987.
El Paso County Engineering Criteria Manual, most current version.

City of Colorado Springs Drainage Criteria Manual, May 2014.

SR W

The City of Colorado Springs and El 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.

Retreat at Timber Ridge FDR - 20207

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.

77 ~Reference>6 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.

Provide a complete and thorough discussion on
IV.  Site Description Reference 2 including correlation of DBPS costs to

anticipated costs for each reach and item.
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 .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
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

3
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platted in

for the development Sterling Ranch Fjfing No, 1. There are presently no developed lots that lie within
the 100-year floodplain. Lots proposed 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 hne is proposed cross the
drainageway just upstream of future Briargate Boulevard. The watep stewaten\facilities that
may impact the drainageway are all owned and maintained by thg Woodmen Helghts Metropolitan
District.

Woodmen Hills or
V. Hydrology Sterling Ranch?

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

lLocation: 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 II storm distribution as proposed to the Type 1A 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.
VI.  Hydraulics See comment letter.

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

4
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not found

to determine the 100-year hydraulic grad ifie shown on the plan and profiles. The 100-year profile
for the FIS hydrology has been determified. The location for the proposed 100-year floodplain using
FIS hydrology has been presentéd 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 doesn't match plans

The propose dramageway desi h on the plans are 100-year benched
channel section. The desi € ranges from 0. . percent. The low flow area will be
stabilized using soil riprap. Bottom width of the low flow is"15 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
annel selective bank lining with low flow stabilization. Even with FSD implemented
the watershed the low flow area of the drainageway will continue to degegde to a flatter
lope. The effect of development within the watershed will be to increagé the frequency
base flows. Base flows will increase with the development becagse of discharges

missing text? how much?

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.

and duration
from future FSD

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.

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: : 2
If there is a deviation

for centerline radius,
5-.85 pgreent superelevation and

Channel design slope:

Maximum low flow drop height: spiral flow need to be
Outside bend slopes- riprap or grass-lined aximum  addressed.
Low flow channel side slopes- riprap lined aximum
Soil riprap slopes at bridge approaches and exits 3 to 1 maximum
5

See comment letter.
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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 feet

Maximum design velacity
Grass-lined 5 feet per second
Reinforced turf (TRM} 7 feet per second

Permissible shear stress: low flow channel

Model does not

TRM {curled wood mat) 1.55 psf
i 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 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 siil.
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 footings for thebridges.
Because of the depth to bedrock, deep foundations are proposed using driven H-piles at Briargate
Boulevard. Bedrock is shallow at the Sterling Ranch Road and therefore it is assumed that spread
footings will be used. A precast bridge section 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. Atype M riprap invert will be provided at each bridge crossing.

The construction of the improvements shown on the plans will result in a long-term stable
drainageway corridor and prevent damages that could arise from bank sloughing related to the
erosion of the drainageway’s invert. Because 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 stabilized floodplain corridor will result from the construction of the proposed drainageway
benches and over the long term, the environmental quality of the corridor will be enhanced and
preserved.

Maintenance access to the proposed drops and drainageway will be provided via platted
tracts within Branding Iron and Homestead subdivisions, Access trail will have an all-weather
surface and be a minimum of 12-feet in width and will be«8ntinuous along the wgest overbank of the
channel.

and additional
easements as
necessary 6

both
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VHI.  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
<— State Engineer - Dam embankment extension

IX.  Drainage and Bridge Fees  Drainage Board and

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 agaifist 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 impyovements are reimbursable or creditable against
drainage and bridge fees owed when land withjn 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 theW)CM reimbursement process.

The current 2020 drainage and bridge fees for the Sand Creek drainage basin are as follows:

: delete _ _
Drainage Fee: $19,698 per impervious acre

Bridge Fee: $ 8,057 per acre

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.
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X1 Conclusions

The development of the Branding Iron at Sterling Ranch and Homestead at Sterling Ranch
subdivisions 1 requires that drainageway stabilization be implemented along Sand Creek. The
stabilization measures are intended to provide protection to 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 sloughing to be conveyed downstream will
be eliminated. Upon construction of the drainageway stabilization 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.

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.
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BASN | CN [ AREA | AREA | Oy & 2s Qs Qu Queo
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X=2 62 5.5 0.009 151 1.8 2.8 4.3 5.6 7.1\
X= 62 136.8 | 0.214 | 22.0 | 36.4 | 57.6 | 86.9 | 1M4.0 | 143.

EX—3A 188.1 0.294 28.3 47. 75.7 115.1 152.2 192.(_

EX-%4 192.0 0.300 30.1 49, 79. 119.5 157.0 197.

EX—4A 151.. 0.237 24.7 40. 64.4 97.0 127.2 160.1 |
X=5 153.9 | 0.240 | 24.2 | 40. 63.4
X=6 62 90.2 | 0141 | 15, 25. 40.

X-7 56 165. 0.258 11.6 21.: 37.5 60.9 83.1 107.4 |

X-8 45 42.0 .066 | 0.5 1.7 4.5 9.4 145 | 205
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EX=2 65 333 | 0.052 | 8.6 135 | 207 | 30. 39.4 | 49.0
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EX=73 90.0 | 0141 | 16.4 | 26.4 | 413

EX=74 19.7 | 0187 | 223 | 365 | 57.3

EX-75 53 79.3 0.124 13.1 21.5 33.7
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S——
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978.! 1277.3 | 1637.9

STERLING RANCH NORTHERN BNDRY

DP—69 | 3.208 253.0 | 4348 707.7

1100.0 | 1453.3 [*1870.4

DP—63 | 3.446 251.4 | 430.7 7131

1113.2 | 1496.2 | 1911.5

STERLING RANCH SOUTHERN BNDRY

JM

DP—10 | 0.508 36.5 56.0 106.4

162.9 2206 | 287.2

DP-9A | 0.557 55.3 94.3 150.3

227.7 | 299.5 | 380.5

COLORADO SFRINGS/EL PASO BNDRY
VOLLMER /TAHITI DRIVE

DP—9 | 0.505 52.8 88.8 1421

214.2 281.0 351.4

VOLLMER /LOCHWINNOCH LN

STERLING RANCH SOUTHERN BNDRY

DP—-8A | 0.139 7.7 15.2 271 44.2 80.5 78.4 |D/S STERLING RANCH EASTERN BNDRY
DP-8 | 0.528 24.2 45, 77. 124.4 169.5 220.9 |D/S STERLING RANCH SOUTHERN BNDRY]
DP-7 0.703 32.4 57. 97.. 156.1 213.8 277.9 | STERLING RANCH SOUTHERN BNDRY
DP—6 .206 12.2 23.9 43. 70.9 7.0 125.2 | STERUNG RANCH SOUTHERN BNDRY
DP-5 .066 0.5 1.7 4.5 9.4 4.5 20.5 | STERLING RANCH SOUTHERN BNDRY
DP—4 .258 1.6 21.5 37.5 60.9 B83.1 107.4 TERLING RANCH SOUTHERN BNDRY
DP—. .009 2 1.8 2.8 4.3 5.6 7.1
DP—| .040 4. 7.9 12.4 18.7 24.5 30.9 TERLING RANCH SOUTHERN BNDRY
DP— .037 5. 8.2 13.0 19.6 25.7 32.2 ¢
DP—B0A| 3.545 | 247.7 | 430.2 707.1 | 1113.0 | 1496.6 | 1913.5 FUTURE MAR

TERLING RANCH SOUTHERN BNDRY
SHEFFEL X—ING

115.6 157.4 | 202.9

STERLING RANCH SOUTHERN BNDRY

DP—-56 | 0.466 23.2 42.5 71.9
DP—53A| 4.138 262.1 454.0 | 763.2

SAND CREEK AND POND 3

DESIGN PO

1196.5 | 1609.8 | 2061.5

INT SUMMARY (VOLUME)

DESIGN | AREA Vz Vs

3 | | M

LOCATION

POINT | ‘eom wh | Wb |
4

DP-74 | 0371 | 59 EX 6 | 198 | 255 | 316
DP=75 | 1.413 | 22.7 4.5 7 | 75.4 | 971 | 1205
DP—7i 538 | 8.9 3. 201 | 29.3 | 37.7 | 46.7
DP—7. .528 | 40.4 i 921 | 1343 | 1751 | 214.9
| DP—71 | 2.669 | 42.5 | 64. 971 | 141.6 | 182.5 | 226.6 | STERLING RANCH NORTHERN BNDRY
DP—69 | 3.209 | 50.7 | 77. 116.1 | 169.4 | 218.6 | 271.4
DP—63 | 3.446 1| 825 | 123.8 | 180.8 | 233.3 | 269.9 | STERUNG RANCH SOUTHERN BNDRY
DP—10 | 0.508 | 7. 1.7 | 17.6 | 258 | 334 | 41.6 |COLORADO SPRINGS/EL PASO BNDRY
DP—9A | 0.557 B 141 | 211 | 307 | 39.4 | 488 VOLLMER /TAHITI DRIVE
DP9 | 0.505 | 8. 127 | 19.0 | 276 | 355 | 440 VOLLMER /LOCHWINNOCH LN
DP—8A | 0.139 = 2.1 3.4 5.2 7.0 8.9 |D/S STERLING RANCH EASTERN BNDRY
DP-B | 0.52 44 7.0 1.1 | 16.8 | 223 | 28.4 |D/S STERLING RANCH SOUTHERN BNDRY]
DP—7 | 0.70. 6. 100 | 159 | 243 | 324 | 41.3 | STERLING RANCH SOUTHERN BNDRY
DP—6 | 0.20 2.4 4.0 6. 96 | 12.7 | 16.0 | STERUNG RANCH SOUTHERN BNDRY
DP-5 | 0.066 . 0.4 0. K 1.9 2.6 | STERLING RANCH SOUTHERN BNDRY
DP—4 | 0.258 | 26 4. 6. 102 | 135 | 17.2 | STERLING RANCH SOUTHERN BNDRY
DP—3 | 0.003 | 0.1 - 0.3 0.5 0.6 0.8 | STERUNG RANCH SOUTHERN BNDRY
[ oP-2 | 0.040 | 06 . 1.4 .t 27, 3.4 | STERUNG RANCH SOUTHERN BNDRY
DP—1 | 0.037 | 06 3 19 25 31| STERLING RANCH SOUTHERN BNDRY.

DP—60A| 3.545 55.3 B84.4 126 4

1648 FUTLRE MARKSHEFFEL X—ING
DP-56 | 0.466 4.0 6.3 2.9 149 SaND G AND POND 3
DP—53A| 4.138 63.0 96.4 AsT 211.8 SAMD CREEK AND POND 3
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SUMMARY (PEAK FLOW)

PONT rrll

DP-50 0.3: 47.0 195.7
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DP-52 1.67 B0.5 4£5.5

DP-56 0.79 63.6 265.0
Values reported from SCDBPS

(DP 50, 51, 52 Not anaiyzed as a part of this study)
DBPS Reach 85(Basind1)=Q10=28.8cfs Q100=115.2cfs
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Project:

.annel ID:

Capacity Analysis of Composite Channel

19032 Sand Creek at Sterling Ranch

Q100 = 2600 (FIS) slope =0.02% /2 Y/

B N-left e N-If L N-right |
Left Overbank Area Low Flow Channel Right Overbank Area /*,_\
_/——\ v ]
1 e 1
ZL f Yob
S, Z1 %
Alternate \‘\ —\ 1 Ym
Overbank N
Toe Protection \\ S
N
BL | !
Design Information (Input]
Channel Invert Slope So= 0.00200 ft/ft Left Overbank Bottom Width BL= 35.00 ft
Left Overbank Side Slope ZL= 4.00 ft/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 ftfft Right Overbank Bottom Width BR = 35.00 ft
Low Flow Channel Right Side Slope 2= 3.00 ftfit Right Overbank Side Slope ZR= 4.00 fu/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. Il, 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= 400 ft
Flow area Alf = 81.3 sqft Flow area Am = 2213 sq ft
Wetted perimeter PIf = 40.8 ft Wetted perimeter Pm= 4038 ft
Discharge (Calculated) Qif= 285.6 cfs Discharge Qm = 1,299.9 cfs
elocity Vif= 3.5 fps Velocity Vm = 59 fps
Froude number Fr-if= 0.43 Froude number Frm = 0.44
[Qd Critical Velocity Vife = 6.47 fps 100-Yr. Critical Velocity Vme = 10.2 fps
Qd Critical Depth Yifc = 1.50 ft 100-Yr. Critical Depth Yme = 37 ft
Left Overbank Flow Condition for Q100 Right Overbank Flow Condition for Q100
op width TL= 49.0 ft Top width TR= 49.0 ft
Flow area AL=__ 147.0000 sqft Flow area AR=__ 147.0000 sq ft
Wetted perimeter PL=__ 494300 ft Wetted perimeter PR = 49.4300 ft
Discharge QL= 675.2 cfs Discharge QR = 675.2 cfs
‘elocity VL= 4.6 fps Velocity VR = 456 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= 2.2 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= 54 fps
Flow area A= 515.3 sqft Froude number Fr= 0.47
Wetted perimeter P= 139.7 ft 100-Yr. Critical Velocity Ve = 8.8 fps
Cross-Sectional Manning's n (Calculated) n= 0.0309 100-YT. Critical Depth in Overbanks Yc= 187 ft

Low flow channel design, Composite Analysis

5/7/2020, 5:45 PM
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Capacity Analysis

of Composite Channel

~—Project: 18032 Sand Creek at Sterling Ranch

{ aneliD: Q100 = 2600 (FIS} Q LOW =260 cfs S$=0.5%

H N-left i

N-If |

N-right

P

Left Overbank Area

T~ | v

Low Flow Channe!

Right Overbank Area /—}___\

> = [ S 4 ~ 1
ZL = ZR Yob
Alt £ £l Y %
ernate
Overbank 1 ; Ym
Toe Protection - - —
e
[
Channel Invert Slope So= 0.00500 fiit Left Overbank Botlom Width BL = 5001 :
Left Overbank Side Slope L= 4.00 it
Low Flow Channrel Bottom Width Bm = 2500 ft Left Overbank Manning's n nleft= 0.0300
Low Flow Channel Left Side Slope Z1= .00 e Right Overbank Botiom Width BR = 35.00 7t
|.ow Fiow Channel Right Side Slope Zz= 3.00 fft Right Overbank Side Slops ZR= 4.00 At
ow Flow Channe! Manning's Nn for Qd nlf= 0.0360 Right Overbank Manning’s n n-right= 0,0300
Low Flow Channel Manning's Nin for Q100 a-m-Q100 = 0.0350
(See USDCHM Vol. I, n vs. Depth Graph)
Low Flow Channel Bank-full depth Ym= 250 Overbank Flow Depth Yob {Y - Ym) Yob= 250 4
tow Flow Channel Condition for Qd Low Flow Channel Flow Condition for Q100
Top width Tif = 40.0 §t Top width Tm= 40.0 ft
- Flow area Alf = 813 sqft  Flowarea Am = 181.3 sqft
{ afted perimeler Pif= 40.8 ft Welted perimeter Pm= 40.8 ft
S Discharge {Calculated) Qif = 451.6 cfs Discharge Qm= 1.474.2 ofs
Velocity Vif= 5.6 fps Velocity Vim= 8.1 fps 4
Froude number Frif= 0.6% Froude number Frm= 0.67
Qd Critical Velocity Vife = 7.33 fps 100-Yr. Critical Velocity Ving = 10.6 fps
d Criticat Depth Yifc = 190 ft 100-Yr, Critical Depth Yme = 391
Left Overbank Flow Condition for Q100 Right Overbank Flow Condition for Q100
Top width TL= 45.0 ft Top width TR= 45.0 ft
Flow area AL=_ 1000000 sqft Flow area AR =__ 100.0000 sqft
Wetted perimeter PL= 45.3100 ft Wetted perimsier PR= 45.3100 fi
Discharge QL= 5853 cfs Bischarge QRrR= 585.3 efs
Velocity .._.%. VL= 60 fos  Velocity VR= 6.0 fps é—-—es.
Froude number Fel = 0.70 Froude number FrR= 0.70
100-¥T. Critical Velacity Vic= 7.6 fps 100-Yr. Critical Velocity VRe= 76 fps
100-YT, Critical Depth in Overbanks Yee = 20 ft 100-Yr. Critical Depih in Overbanks YRe= 281
Composite Cross-Section Flow Condition for Q100
op width T= 130.0 ft Discharge Q= 2,664.9 cfs%
Channel Depth Y Y= 5.00 ft Velocity V= 70 1ps .
Flow area A= 381.3 sqft  Froude number Fr= 0.72
Wetted perimeter p= 1314 ft 100-Yr. Critical Velocity Vo= 8.8 fos
Cross-Seclional Manning's n (Calculated) n= 0.0307 10G-Yr. Critical Depth in Overbanks Ye= 1.88 &

* o 'Dé@g?ﬁ%%& * Qboo K

Low fiow channel design $=0.5%, Composite Analysis

31112020, 5:28 PM
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Capacity Analysis of Composite Channel

~—~Project: 19032 Sand Creek at Sterling Ranch
anel ID: Q100 = 2600(FIS) QLOW =260 cfs S=0.5% Benches varied 20-foot left 56 right
e S DA D ()
L N-left N N-If o N-right ]
Left Overbank Area Low Flow Channel Right Overbank Area m
T v
TS = -~ 11
Alternate %
Overbank Ym
Toe Protection —
Channel Invert Slope So= 0.00500 fi/# Left Qverbank Bottom Width B = 2050 #
Left Overbank Side Slope ZL= 4.00 fuft
Low Flow Channel Bottom Width Bm = 2500 ## Left Overbank Manning's n n-feft = 0.0308
Low Flow Channel Left Side Slope 21 = 3.00 fue Right Overbank Bottom Width BR = 50.00 ft
Low Flow Channel Right Side Slope Z2= 3.00 it Right Overbank Side Siope ZR = 4.00 fist
L.ow Flow Channel Manning's Nr for Qd nlf = 0.0300 Right Overbank Manning's n n-right = 0.0360
Low Flow Channel Manning's Nn for Q100 a-m-Q100 = 0.0350
(See USDCM Vol. I, n vs. Depth Graph)
L.ow Flow Channel Bank-full depth Ym= 2,50 ft Overbank Flow Depth Yob {Y - Ym) ¥Yob = 250 #
Low Flow Channel Condition for Qd Low Flow Channel Flow Condition for Q1060
Top width Tif= 40.0 ft Top width Tm= 406 R
Flow area Alf= 81.3 sqft Flow area Am= 1813 sqft
efted perimeter Pif= 408 ft Weited perimeter Pm= 40.8 &
Discharge {Calculated) Qif= 4516 cfs Discharge Qm= 1,474.2 cfs
Velocity Vif= 5.6 fps Velocity Vm= 8.1 ips
Froude number Frif = 0.69 Froude number Fm= 0.67
Gid Critical Velocity Vilc= 7.33 fps 100-Yr. Critical Velocity Vme = 105 fps
Qd Criticat Depth Yifc = 1.99 fi 100-YT. Critical Depth ¥Ymc = 381
Left Overbank Flow Condition for Q100 Right Overbank Flow Gondition for Q100
Top witth TL= 30,0 ft Top width TR = 60.0 #t
Fiow area Al = 62.5600 sqft Filow area AR = 137.5000 sqft
Wetted perimater PL= 30.3100 # Wetted perimeter PR= 60.3100 1t
Discharge QL= 3556 cfs Discharge QR= 836.5 cfs
Velocity Vi = 57 fps Velocity VR = 6.1 fps
Froude number FrL = 0.69 Frouds number FrR= 0.71
100-Yr. Critical Velocity Vic= 74 fps 100-Y7. Critical Velocity VRe = 7.8 fps
100-Yr. Critical Depth in Overbanks YLe = 20 ft 100-Yr. Critical Depth in Overbanks YRe = 204%
Composite Cross-Section Flow Condition for Q100
Top width T=___ 1308 %  Discharge 3 0= 288830k
Channel Depth Y Y= 5.00 ft Velocity V= 7.0 fps%
Flow area A= 381.3 sqit Froude number Fr= 0.72
etted perimeter P= 1314 ft 100-Yr. Critical Velocity Vo= 8.8 fos
Cross-Sectionat Manning's n (Calculated) n= .0306 100-Yr. Critical Depth in Overbanks Yc= 188 fi

Cloe o £%3§

vy
[ g

Low flow channel design $=0.5% benches 20-50 feeet, Composite Analysis 31112020, 5:41 PM
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Capacity Analysis of Composite Channel

Project: 19032 Sand Creek at Sterling Ranch

Channel ID: Q100 = 2600 (FIS)

QLOW =260 cfs  S=0.85%

L N-left ] N-if . N-right ]
Left Overbank Area Low Flow Channel Right Overbank Area /"—\
_ T 4
1 = I v ~ 11
ZL 1= = Yob
Z1 Y
Alternate 1 ve 1 Ym f
Overbank \ :
Toe Protection ey —
e e G
gL | ! Bm
IChannet Invert Slope So= 0.06850 furf Left Overbank Botlom Width Bl = 3500 &
Left Overbank Side Slope = 4.00 it
ow Flow Channet Botlom Width Bm= 2500 ft Left Overbank Manning's n nfeft= 0.0300
Low Flow Channef L eft Side Slope Zi= 3.00 fift Right Overbank Battom Width BR = 35.00 ft
ow Flow Channel Right Side Slope 22 = 3.00 funt Right Overbank Side Slope ZR= 4.00 fit
1L.ow Flow Channel Manning's Nn for Qd nif = 0.0300 Right Overbank Manning's n nright = 0.0300
Low Flow Channe! Manning's Nni for Q100 n-m-Q100 = 0.0350
(See USDCM Vol. I, n vs. Depth Graph)
o " JlLow Flow Channel Bankfill depth Ym = 250 ft T TOverbank Flow Depth Yob (Y - Ym) TTTTTTTYebETT U om0 -
t.ow Flow Channel Condition for Qd Low Flow Channel Flow Condition for Q100
op width TH = 40.0 ft Top width Tm= 40.0 ft
Flow area Alf = 1.3 sgft  Flowarea Am= 1813 sqft
etted perimeter Pif= 408 ft Weited perimeter Pm= 408 ft
Discharge (Calculated} Qif = 588.8 cfs Bischarge Qm= 1,822.1 cfs
elocity Vif= 7.3 fps Velocity Vm= 10.6 fps
Frowde aumber Frlf= 0.30 Froude number Frm= .88
Qd Critical Velocity Vife = 7.86 fps 100-Ye. Critical Velocity Vme = 11.6 fps
d Critical Depth YiHc = 234 #f 100-Yr., Critical Depth Yme = 461
Left Overbank Flow Condition for Q100 Right Overbank Flow Condition for Q100
Top width TL= 45.0 ft Top width TR= 45.0 ft
Flow area AL=_ 1000000 sqft  Flowarea AR =_ 100.0000 sgft
Wetted perimeter PL=_ 453100 1! Wetted perimeter PR=__ 4531001
Discharge QL = 776.2 cfs Discharge QR = 776.2 cfs
Velocity VL= 7.8 fps Velocity VR = 78 fps
Froude number Fri= 0.92 Froude number FrR= 0.92
100-Yr, Critical Velogity Vic= 8.3 fps 100-Yr. Critical Velocity VRe= 8.3 fps
100-YT. Critical Depth in Overbanks Yilc= 24 B 100-¥Yr. Critical Depth in Overbanks YRe = 241t
Composite Cross-Section Flow Condition for Q100
Top width T= -~ 1300 f Discharge Q= 3,474.5 cfs
hannei Depth Y Y= 5,00 ft Velocity V= 8.1 fps
Flow area A= 3813 sqft  Froude number Fr= 0.94
Wetted perimeter P= 1 1314 # 100-Yr. Critical Velocity Ve = 9.5 s
ross-Sectional Manning's n (Calcistated) A= 0.0307 100-Yr. Critical Depth in Overbanks Yc= 237Th

Q‘@e? ':
Lie =

Low flow channel design $=0.85%, Composite Analysis

Lo 5
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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):

VS(} 17 2
ds > [W:f Equation 8-11
Where:

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

Gs = specific gravity of stone (minimum = 2.50, typically 2.5 to 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 4n Excel Program to Design Rock Chutes for Grade

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

Table 4.1. Permissible Shear Stresses for Lining Materials.

Permissible
Lining Lining Unit Shear Stress
Category Type (1b/F12)
Temporary Woven Paper Net . 0.15
Juie Net 0.45
Fiberglass Roving* 0.75 D
Straw and Erosion Net 1. 4B eemmmmmain { Fs
Curied Wood Mat {+¥¥pay 1.55¢£gwﬁ%%§§%%@ﬁﬁ
Nylon Mat - 2.00
Vegetative Class A 3.70 o e ]
T Class B 2.10 e 2% 5 1
Class C 1.00
Class D 0.60
Class E 0.35
Gravel Riyrap "1-1inch . 0.40
/ 2-inch : + 0:.80
Rock Riprap 6-1inch 2.50 :
p 12-inch . ) 5.00
* single and double applications § :
%
]

i




3.3

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

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 Ischaemum .. | Excellent stand, tall, %average gg&
{Kudzu vooenans cestavenaenenn Very dense growth, uncut
Bermudagrass «ccsvecavsesnsns Good stand, tall {(average 12")
Native grass mixture {little
bluestem, blue grama, and
other long and short mid-
west grasses) ......o0n.ns Good stand, unmowed
B ——1 IWeeping lovegrass .......... Good stand, tall, (average 24")
Lespedeza sericea .......... Good stand, not woody, tall
{average 19')
Alfalfa vocvvevavenncaassons Good stand, uncut, {average 11")
Heeping lovegrass .......... Good stand, mowed, (average 13")
Kudzu ..... sesberanessarnans Dense growth, uncut
| _|Blue grama ......cvciasenans Good stand, uncut,(average 13")
[ i Crabgrass «.c.oeane erreeeae Fair stand, uncut (10 to 48")
Bermudagrass ceeececoasonsns Good stand, mowed (average 6")
Common lespedeza ..... vreens Good stand, uncut (average 11")
Grass-legume mixture--summer
¢ — {orchard grass, redtop,
Italian ryegrass, and com-
mon lespedeza) ....... .... | Good stand, uncut (6 to 8 inches)
Centipedegrass cocceeveeaens Very dense cover {average 6 inches)
|| Kentucky bluegrass ..... .... | Good stand, headed (6 to 12 inches)
| Bermudagrass c.ceeeaseeanans Good stand, cut to 2.5-inch height
Common lespedezd .......c... Excellent stand, uncut {average 4.5")
Buffalograss .ceeseesrvceces Good stand, uncut (3 to 6 inches})
D __ | |Grass-legume mixture--fall,
spring {Orchardgrass, red-
top, Italian ryegrass, and
common lespedeza) ........ Good stand, uncut (4 to 5 inches)
|__|Lespedeza sericea .......... After cutting to 2-inch height.
Very good stand before cutting.
E Bermudagrass «ceocacesercens Good stand, cut to 1.5 inches height
Bermudagrass ceessceccsosons Burned stubble.

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

Reach RiverSta_ | Profile QTotal | MinChEl | WS.Elev | CitW.S. | EG.Elev | E.G.Slope | VelChal | FlowArea | TopWidth | Froude#Ghi
e | ® () ® ® (R (t's) Gaf) ®
CLOMRCL _ | 10150 10yr 120000]  715000]  715422]  715383]  7154.74]  0.010581 557 206.40 112.90) 067
CLOMRCL _ [10150 50yr 210000] _ 7150.00 715491] 715471 715567 0.013470 7.28 299.92 15162 0.78
CLOMRCL _[10150 100yr 260000 715000]  7155.17]  715502]  7156.08]  0.013789 7.84 34034 15437 0.81
CLOMRCL _[10150 500yr 380000 7150.00]  715573]  715563]  7156.86| 0014080 8.91 428.89 160.19 0.84
CLOMRCL _ |9654 10yr 120000 7145.00]  7149.50 715000 0.008634) 6.03) 22538 135.18) 064
CLOMRCL _ |9554 S0yr 210000]  7146.00] 715045 7151.02]  0.006771 6.50) 357.97 142.81 0.59
CLOMRCL _ 9654 100yr 2600.00]  7145.00]  7150.88 715150 0.008414) 6.0 419.15) 14620 0.59
CLOMRCL _ [9654 500yr 3800.00] 714600 715178 715252] _ 0.005878 741 552.15 153.30 058
CLOMRCL _ |9590 10yr 120000 714480]  7149.55 714989 0.001568 329 400.72 145.19 029
CLOMRCL _[9590 50yr 210000 714480]  7150.47 7150.71] __ 0.001853) 421 537.22 15252 033
CLOMRCL _ |8580 100yr 2600.00] 714480 7150.89 715118 0.002110) 463 501.98 15588 0.35
CLOMRCL __|8580 500yr 3800.00] 714480 7151.70 7152.16] 0003163 623 77356] - 269.74 044
CLOMRCL _ |9540 10yr 120000] 714880 7146.72]  7148.72|  714947] 0010526 7.45 191.62 12031 0.72
CLOMRCL __ 9540 50yr 210000] 714480 7149.41]  7149.41]  715043]  0.011%88 9.00 216,85 126.75 0.79
CLOMRCL _ |9540 100y 260000]  7144.80|  7149.74|  7149.74]  7150.83]  0.012197) 9.57] 319.20 129.83 0.81
CLOMRCL _ [9540 500yr 3800.00]  7144.80]  7150.54]  715054]  7151.81] 0010088 1017 438.03 178.02 079
CLOMRCL _ |9500 10yr 120000] _ 7135.80] 714226 7142.35| _ 0.000584 245 545.89) 158.91 0.19
CLOMRCL _|9500 S0yr 2100.00]  7135.80] 714332 714348] __ 0.000822 3.25 71794 167.35 023
CLOMRCL 3500 100yr 2600.00] 713580 714381 7143.93] __ 0.000308 3.59 801.94 171.32 024
CLOMRCL _|9500 500y 3800.00]  713580] 714485 714509]  0.001047 423 981.44 174.95 026
CLOMRCL __ [9471 10y 120000] __ 7135.80]  7142.01 7142.30] _ 0.001024 467 329.96 12091 036
CLOMRCL _ [9471 S0yr 210000] _ 7135.80] 714290 714340 0.001517 629 440.78 126.03 0.44]
CLOMRCL _[9471 100yr 2600.00] 713580 7143.32 714391 0.001718 5.99 494.78 131.36 0.48
CLOMRCL __[9471 500y 3600.00]  7135.80]  7144.18) 7144.99]  0.002090 8.36 510.69 138.42 0.54
CLOMRCL _ |9470 10yr 120000] 713780 714154]  714142]  714226] 0004760 743 208.48 7.1 0.12
CLOMRCL _[9470 50yr 210000 7137.80] 714247 714335] _ 0.004816 5.64 320.39 124.52 0.74
CLOMRCL _[9470 100yr 260000]  7137.80]  7142.90 714387] __ 0.004556) .16 37488 127.98 0.75
CLOMRCL _[9470 500yr 3600.00]  7137.80]  7143.07 7144.95] _ 0.004544 1027 489.88 134.97 0.77]
CLOMRCL __|8420 109 120000 713755 714133]  714147]  714202]  0.004494 7.28 21323 11744 0.7
p r OVi d e CLOMRCL _ |3420 Soyr 210000 7137.55| 714227 7143.02] _ 0.004365 8.47 326.90 124.94 0.72
CLOMRCL _ |3420 100y 260000]  7137.55]  7i42.70) 714364] __ 0.004320 8.99 382.02 128.42 0.73
CLOMRCL _ |9420 500y | 3800.00]  7137.55] 714358 714472] _ 0.004351 1012 49732 135.41 0.76
more AR AN
. CLOMRCL _ [5240 1y 120000] 7136685 714027] 714027  7141.10] _ 0.005849 7.90 194.75 116.17] 0.78
sections CLOMRCL _ |9240 Koyr 2100.00) 7136.65 7141.08]  7141.08] 714247 0.006141 9,56 288.91 122.48 0.85)
CLOMRCL _ |9240 1hoyr 260000 713685 714142 714142]  7i4267]  0.006383 10.30 332.83 125.32 0.88)
CLOMRCL __ [5240 Jooyr 3800.00]  713665|  7142.18]  714218]  7143.73] _ 0.006570 11.67 43055 131.41 0.92
CLOMRCL _[9190 Hoyr 120000 713640 7139.54] _ 7139.64]  714035| _ 0.013603 7.09] 190.71 13341 0.79
CLOMRCL __ |9180 % 2100.00 7136.40 7140.30 7140.30 714125 0.014143 8.4 279,99 138.38 0.84
CLOMRCL _ [8180 v 260000 713640 714051] _ 7140.61] 714168  0.014152 8.8 323,07 140,84 0.85
d CLOMRCL _ |s190 shoyr 380000] 713640 714122]  714122] 714260  0.014578 10.15 410.74 145.74 0.89
N
ro p CLOMRCL _ 9150 Py 120000] _ 7128.40] 713488 713495 0.000593 2.45) 545.97 158.91 0.19)
CLOMRCL _ [9150 Toowr 210000]  7128.40] 713592 7136.06] _ 0.000823 325 717.69 167.34) 023
CLOMRCL _ [9150 T 260000] 712640 713641 7136.58] __ 0.000912 359 800.77 17128 024
CLOMRCL _ [9150 ‘l%r 380000 712840  7137.43 7137.68] __ 0.001090) 431 952.78 186.92 027
AU/
CcLOMR 121 1oyt 120000]  7128.40] 713461 713691 0.001023 467 330.02 12091 0.36
CLOMRCL _ [9121 s0yr 210000] _ 7128.40] 713550 713593] __ 0.001520) 630 440.44 126.01 0.44)
CLOMRCL _ [9121 100yr 260000 712840] 713591 713650] __ 0.001730) 7.01 493.43 13128 0.48)
CLOMRCL 9121 500yr 380000 712840] 71376 7137.58] _ 0.002112 8.39 508.13 138.09) 0.54)
CLOMRCL _[9120 0yc 120000 7130.40]  7134.14|  713402]  713488]  o0.004727 7.4 209.05 117.15 0.72
CLOMRCL _[9120 S0yr 210000 7130.40] 713508 713595 0.004655 8.66 319.42 124.45 075
CLOMRCL _ [9120 100y 260000 713040] 713547 713648] __ 0.004689 9.25 371.07 127.74 0.76
CLOMRCL _ [9120 500y 380000]  713040] 713632 713754] __ 0.004730) 10.41 483.01 134,57 0.79
CLOMRCL _|g070 10yr 120000]  7130.45]  713383]  7133.77]  713462]  0.004525 7.30) 21266) 117.40 0.71
CLOMRCL __[9070 50yr 210000]  7130.45] 713484 7135.71] __ 0.004480 5.55 323.66 124.75) 0.73
CLOMRCL __[9070 100yr 260000] 713045 713525 713622 0.004562] 9.17 374.69 127.95 0.75
CLOMRCL _ |5070 5007 380000] _ 7130.15]  7136.09 713729] _ 0.004852 1035 48584 134.73) 0.78
CLOMRCL _ [8930 10yr 120000]  7129.75|  713337] 713337 713420] 0005645 7.90 194.81 116.18 0.78
CLOMRCL _ [8930 S0yr 210000]  7129.75]  7134.46] _ 7134.18] _ 713527 _ 0.006137 9.55 288.97 12249 0.85
CLOMRCL _ |8830 100yr 260000 7129.75|  713452]  7134.52] 713577 0.006367 1031 33277 12532 0.88
CLOMRCL _ |8390 500yr 380000 7129.75| 713528  713528]  7136.83]  0.006570) 11.67 430.55 13141 0.9
CLOMRCL _ |8340 10yr 120000]  7129.50]  7132.74|  7132.74] 713345  0.013569) 7.08 191.08 134.04 0.79
CLOMRCL _ [8340 B 210000]  7129.50|  7133.40]  7133.40]  713435|  0.014048 841 281.75 140.85 0.83
CLOMRCL _ [8340 100yr 260000 712050 713371 713371]  713478] 0014013 8.94 325.92 144.08 0.85
CLOMRCL _ |8940 500yr 380000 712950]  7134.32]  713832]  713568] _ 0.014449 1011 41540 15034 0.88
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HEC-RAS Pian: PP Profilss River: Sand Crzek Reach: CLOMR €L (C

_Reach_ 1 _Rwerste Profie QTotal | MinChEl | WS.Elev | CritWS. | EG.Elev | £G.Slops ] VelChal | FlawAres ] TopWidlh | FrowdeEGh
X X X (cfs) [ 5] [T L) o (ffs) Gqfy
CLOMRCL___ |s900 198r $200.60 7121.50) 7127.96 712805 0.000584} 245 545.39 15891 0.18
CLOMRCL __ |8%00 Soyr 210060 7121.50 7129.02 712017 0.000820) 325 718.59 $67.38) 0.23
CLOMRCL _ |8800 1 2500.00 712150 712952 7128.69 0.009506] 3.59] 802,70 171,35 0.24
CLOMRCL _ |es00 " 380000 7121.50 713058 7130.50 0.081041 £22] 382.72 174,49 0.28
CLOMRCL __[8871 T 1200.00 712150 T1zr.n 712800 0.001024] 467 329.96 12091 0.36]
[CLOMRCL 8871 l%;, 218000 7521.50] 7128.61 7128.10 0.001512] 6.29) 44132 128.07 044
CLOMRCL {8871 2600.06 7121.50) 7129.03| 712062 0.001703 6.98 495568 13142 0.48
CLOMRCL __ [8B71 50{,« 3800.00 7121.50 7129.88 7130.70 0.G02098: 838 811,261 139.89 054
CLOMRCL 8870 1047 +200.60 7123.50 712724 7427.12] 7127.86 ,004760 7.43 20848 15711 0.72
CLOMRCL _ |8870 2100.00 7123.50 712618 7129.06 5.004548 B.59] 322.89| 124,63 0.74
CLOMRCL _ |8870 }%ﬁ 2500.00 7123,59) 712662 7128.58 0.004459| o.1g] 37745 128.14] 0.74
CLOMRCL __ (2870 3800.00 712350 7129.51 713068 0.004423 10,17 434.48| 35251 0.76
e
CLOMR C 0yT 1200.00 712325 7127.03 712772 0.004473] 727 21383 117.48 0.70]
CLOMRCL 8820 5Dyr 210006 712325 7127.99 7128.83 0.004266 £.40, 329,59 125.11 0.72]
CLOMRCL __ [8620 [ 2600.96 7123325 7128.43 712835 0.604205 841 385,66 12855 0.72
1 ‘g_\ e‘ - 500y 360000 7123.25) 712932 713044 9.0604202 2.89 563.41 135.77 0.74
CLOMRCL _ |B460 1ojr 1200.00 7121.45 712507 742507 7125.901 0.005652) 7.9 184,71 118,17 .78
CLOMRCL __[8480 Sy 2196.00 712145 712588, 7125.88 7126.97 006135, 955 268,99 12249 0.85
CLOMRCL _ |8460 108y 2600.00 712145 712621 712621 712747 0.006369| 10,31 33273 i25.32 088
CLOMRCL _ [8460 Shgyr 3800.00 7121.43) 7126.98 7126.98 712853 0.006558 11866 £30.83 $31.43] 0.9t
)
CLOMRCL___ {8410 oy 1200.00 7121.26 7124.44 7124.64 712515 0.013483) 7.08 19137 133,161 079
CLOMRCL _ [8810 % 2100.00 7121.20 7125190 712510 712805 0014150, 844 27994 138.38 0.84
CLOMRCL _ [B410 n 260060/ 712120 712541 7125.41 712848 0.014158 5.98 323.02 140.84 0.85]
CLOMRCL _ [B410 5’€l<yr 3600.00 7121.20} 7128.02] 7128.02] T127.40 9.61458% 10.15 410.69 145,74 0.89
ClOMRCL 8370 }z: 20000 7113.20 711057 711975 0.000583 245 54592 158.02 0.19
CLOMRCL _ [8370 2100.00 7113.20 712074 7420.85 0.000830| 128 71560 16724 0.23
CLOMRCL __ [8370 1?%; 2800,00, 7113.20 712119 712137 0.000822] 361 798.04 17114 024
CLOMRCL _ [8370 ¢ 386000 711329 7122.20] 712245 ©.001077] 427 97428 17685 0.27]
[cLoMrcL 8341 ?a{; 1200,00 7113.20 7119.44 7118.71 0.001291 451 332,88 121.11 0.34
CLOMRCL _ i8a4{ % 2160,00 731320 712035 7120.78 0001842 5.97] 448,17 12837 0.42
CLOMRCL __ 8341 D 2600,90, 711320 712077 712128 0.002055 650 501,55, $31.78) 0.45}
CLOMRCL __ [8341 E:l{y‘r 3800,00 TH3.20] 7121.85 7122.38 0,002435| 7.78 620,52 138.63 050
CLOMRCL _ |B340 1 120060 7115.20 711915 7119.68 0.004494 5.45 233.50 11881 0.81
CLOMRCL _ |ss40 2t00.60 711520 7120,07] 7120.7¢] 0.004538 7.58] 346,49 126.19) 0.84
CLOMRCL __ [8340 10gkr 2608,00 7115.20 7120.50] 7121.27] 9.604546 8.07 401.32 129,62 0.65]
CLOMRCL 8340 % 3800.00 7115.20 7121.3¢8] 712233 0.004524 2.10] 517.40] 136,60 0.67
A\
CLOMRCL 0 13 1200.00 7114.95 7118.95 7119.45 £.004186] 6.29) 239.68 119.23 0.59
CLOMRCL 8230 50yr 2100,00, 7i14.85 7118.87 712053 ©.004342 7.46] 351,881 126,53 0.62]
CLOMRCL _ 8280 100yr 260000 7114.95 712029 7121.04 0.004381 7.97 406.48) 129,84 0.64
CLOMRCL {8290 50057 3808.00] 711495 7121.38 7122.09 0.004518] 9.02 521.61 136.84 0.66
CLOMRCL __ |8148 10yr 120000 711420 7117.79 7H7.79 7118.60 0007601 7.80 191.63 +15.95) 0.78
CLOMRCL _ [8140 5097 2100.00 7114.20 7118,58 711856 711962 0.008157 8.35 282.07) 122,04 0.84]
CLOMRCL |84 100yr 2600,00 7114.20 7118.89) 713889, 7120.10 0.00B467 10.07f 32358 124.73 0.88
W,eg%/\ 500yr 3800.00 711420 711962 713062 7121.13 0.008693 11.35] 41689 130.58 .90
\ A) A} ‘
ctomrct  [8090 A toyr 1200.00) 7113.95 717,48 7512.18] T417.80 0.613480 7.08| 191.37 13318 0.79
CLOMRCL 8090 JAEET 2100.00 7113.85 THZ.85) 7117.85 741830, 0.014150] 844 279.94 133,38 0.84
CLOMRCL _ |sogo =\ |100yr 2600.00, 7113.95 711618 7118.16] 7119.23] 0014158 8.98 323.02 140.84 0,85
CLOMRCL _ |8ran ) |500yr 380G.00 711385 711877 71877 7120.15 60745863 10,15 410.69] 145.74 0,89
A |
CLOMRCL 8050 ) 1oy 1200,00 7106.10| 711258 7112.85 0.000594] 2.45] 543.89 158.91 0.19)
CLOMRCL 18050~ [SOyr 2160.00 7106.10 711362 7113.78 0.000622 3.25 Tz 167.34 .23
CLoMRCL _ {80s0 ) [sooyr 2600.00 7106.1¢] 7114.41 7114.28 0.000911 3.55 501.38 171.28 024
CLOMRCL _ [g0s6  ~\ [so0yr 3800.00] 710610 7115.14 711539 0.001055] 424 981,39 177.03 0.26
z
CLOMRCL _ [8021 ) iibyr 1200.00 7105.10 711231 7112.60 0.001024] 4,87, 320,86 12093 0.36]
CLOMRCL _ [sozt ) lisoyc 2100.00] 7106.10 711320, 7113.89) 0.001515) 8.201 440.57 128,02] 0.44
CLOMRCL 1829 31100y 2600.90 7106.10) 711362 713421 0.001723 7.00 49514 131.32 0.48
CLOMRCL 18021 ) isooyr 3800.00] 7106.20 7114.48 7115.29) 0.062093 B.36 810.01 12833 0.54
)
CLOMRCL (8020 ) [ioyr $200.00 7108.10 711184 7154.72] 7112.56 0,604737 7.42 208,88 117.34 0.72
CLOMRCL _ [s020 50w 2100.60 7108.10 711276 711365 0.004845 .66 319,66 124.48 0,75/
ctoMRcL  [ao20  J1oeyr 2600.00;  7108.10] 711319 7114.17] 0.004512 9.20) 373.26] 127.88 .76
CLOMRCL 8020 NS 3800.00 7108.10 734,08 7115.25] 2.004808 10.32] 487.42 134.83 0.78)
PNID . U W/
CLOMRCL _ |7970 10yr 1200.00] 7167.85 711163 THH1.47 711232 0.004500] 7.28] 213.12 117.43 0.74
CLOMRCL 7870 Soyr 2100.00 7107.85 T112.56] 711342] 0004338 8.43) 32605 124.89 0.73
CLOMRCL 17970 100yt 2600.00] 7167.85 711258 713830 0.004282) 9.04 380,68/ 128.30 0.73]
CLOMRGL _ {7970 500yt 3800.00 7107.85] 711385] 7115010 6004443 10.19) 493.49} 13518 0.78
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HEC-RAS Plan: PP Profiles River, Sand Cresk Reach: CLOMR CL (Cont

Reach River St Profile G Tolal Min ChEl WS, Elev CritWs, I EG. Elev £.G. Slopa Vel Cant Flow Area Top Width Froude #Ch|
&fs) [N o i ] o (s} Eaf) (%
CLOMRCL __ |7840 10yr 1200.60 7107.20) 7110.82 T110.82 711185 0.005656] 7.30 194.66 316.17 0.78
CLOMRCL _ [7840 SOyr 2100.00 7107.20] 711161 711181 T112.72 0.005138| .55 288,99 12243 .85
CLOMRCL _ |7840 100yr 2600,00) 7107.20] 7111.98] 7111.98 7113.22 0.006369] 10.3§ 332.73 125,32 .88
%ggf‘sg\ 840 500yr 3800,00] T107.20) 7412.73 711273 7114.28 0.006558| 11.66 430,83 131,43 0.91
Xi X X1
CLOMRCL __[77sp é%’r 1200.00 7106.95] 7110.18) 7110.48 7110.80 0.613486 7.08 191.37) 133.18 0.79
CLOMRCL  |77so 2100.00] 7106.85] 711085 7410.85. 7111.20 0.014150] 8.44 279.94 138,38 0.84
CLOMRCL _ [7790 yr 2800.001 7106.95) 7111.16] 7111.18 711223 0,014158] 8.98 323,02 140,84 0,85
CLOMRCL 7790 500yr 3800.00 7106.85] 7ULTT 177 711315 0.014583) 10.15 410,69 145.74 0.89]
CLOMRCL {7750 109} 1260.00 7099.00) 7105.44 7105.54 0.000300] 281 542.32] 158.73] 0.20)
CLOMRCL 7750 sodr 200,00 7099.00 7107.33 7107.45 0.000265 2.99 858,69 173.88 0.20
CLOMRCL _ |775¢ 100yr 2800,00] 709,00 710859 7108.70 0.000208 2.85 1678.51 175.81 0.18
CLOMRCL {7750 sadyr 3800.60] 7059,00] 711157 711,67, 0.000133 2.89 1607,75] 180,51 015
)
CLOMRCL 7721 10dr 1200.00 709900} 710521 7105.50 0.001025] 4.67] 329.73 420.89 0.38]
d ro p ctoMRcL 7721 !:2 2180,00] 7099.00) 707,15, 7107.42 0.000739] 4.87] 578.31 136,36 0.32]
CLOMRCL 7721 T 2600.00 7099.00] 710544 710888 0,00053] 4562 761.28 14683 0.28]
CLOMRCL _[7721 53?: 3800.96 7093.00) T111.47 7111.86 0.000295 4.20 124519 171.98 0.22]
CLOMRCL _ [7720 10y) 200,00 7104.00] 7104.72 740462 7405.46 0.00481] 7.52 205.78] 118,93 0,74
CLOMRCL___ 7720 sef 2100.00 7101.00, 7107.98 7107.42 0.001280) 5.52 503.87) 135,80 0.41
CLOMRCL 7720 100} 2600100, 7101.00] 710840 710567 0.000781 5.00) 691,11 14633 0.33
CLOMRCL {7720 sefyr 3800.00) 7104.00) 7111.48; 711166 0000370 4.36] 1176.09) §71.86 0.24
ARV )
oA St— Y676 — {Thyr 1200.00 T100.75 710441 7104.37] 710520 0,005379) 778 158,61 116,44 0.77]
. CLOMRCL __ |7670 50yr 2100.00] 7160.75] 7197.04 7107.34 0.001086 521 533,84 137.54 0.38
p rovi d e CLOMRCL _ [7670 100yr 2600.00 7100.75] 7108.39) 7106.63 0.000681 474 72280 144.74 0.31
more CLOMRCL _ |7670 500yr 3800.00 mo.?s; 711145 T111.64 £.000343 426 1201.03] 185.75 .24
= =
. CLOMRCL 7280 10yr 1200.00 7098.85] 710425 7104.42 0,000734] 3.53 413,80 130,39 0.30
SeCU ons CLOMRCL _ 7290 50yr 2100.00] 7098,85] 706,85 710708 0.000342] 350 794,02 148.78 0.22
CLOMRCL _ [7290 }100yr 2600.00 7098,85] 710832 7108.44) 0.090265| 344 1001.98] 180.62 0.20
g Dz _Isooyr 3800.00 T7098.85 T111.41 7111.52 0.000172] 3.37] 1552.50] 185.68 0,17
XX \ A" A
CLOMRCL 7238 1o 1200.00 7038.58] 7103.83 7102.17 7104.33 0.001558 5,53 23240 54,83 0.44]
CLOMRCL - [7238 E 2100.00 709858 7106.50 7303.35 7107.01 0,001033 5.95 a73.15 54.97, 0.38;
CLOMRCL 7236 1 260,00 709858 7107.82] 7103.91 T108,37, 0,000881 £.21 444 88| 5498 0.37]
CLOMRCL _ {7238 : v 3800.00 7095.58) 7110.83 7105.41 T111.48 0.000682] 6.51 §07.68| 55.02] 0.34
cioMrcoL  [7iee Briarogate PKWY  Bidgel
CLOMRCL __ |6800 120060 T036.49) 7100.06 7100.06 T100.37 0008097 9.34 135.38 50,51 0.84
CLOMRCL 6890 % 2100.50 709649 712125 710425 710317 0.007813 11.41 196.23 5993 0.97
CLOMRCL |6330 oy, 2500.00 7098.49 7101.87, 710187 7104.06 0.007480 12.21 227,66 50.84 097
CLOMRCL 6980 t 3800.00 709649 710314 710314 710598 0.007163, 13.94 292,58 50.95| .98
\ N BN
ng? 10yr 1200.99] 7096.15] 7099.77 7089.77 710050 0,005649) 7.90 184.75 11617 078
CLDMRCL 6950 SOy 2100.90] 7096.15 7500.56] 7100.55 7101.67 0.008144 956 7B5.85 12248 0.85
CLOMRCL 16950 100yr 2600.60] 7086.15, 7100.92] 7100.92] 716217 0.008383] 10.30 332,83 125.32 0.88
CLOMRCL 6950 500yr 3800001 7096.15| 710169 7161.568] 710323 10.006588 11.87 43081 131.41 081
CLOMRCL _ lea20 10yt 1200.00) 709504 7038.66] 7098.68 7099.49 0005645 7.90 194,81 118,18 0.78
CLOMRCL {6820 Styr 210000 7095064 7099.45| 7099.45 710056 0.008137] 8.55 288.97 122.49 0.85)
CLOMRCL __ [6820 100yr 2800,00] 7095.04) 7059.51 7099.81 7101.08 0.005367] 10,31 332.77) 125.32 0,88
IGLOMR Cl— 500yr 3800.00 7095.04) 710057 7100.57 710212 0.006548| 11,67 430.81 131,41 051
X\ Y~
CLOMRCL  [6770 ) [10yr 1200.60] 7094.82 7097.85] 709786 7098.57] 0.013603 7.03 190,74 133.11 0.79
CLOMRCL__ [er/0 X |50y 2100,60] T094.62 7098.52 7038.52 7090.47 0.014143] 844 279,89 138.38 0.84
CLOMRCL 6770 ) ooy 2600.60 7094.52] 7098.83 7098.83 7098.20 0.015142 898 323,14 140,85 0.85
CLOMRCL  Jsrra A [So0ye 3800.00 7094.82] 7039.44 7099.44 7100.82 0.014578 10.15 410,74 145.74 .89
]
CLOMRCL {6736 N\ |10wr 1200,00 7085.70 709217 709225 0.000593 2.45 546.07 158,921 0.18
CLOMRCL  [s736 ) Isoyr 2100.09)| 7085.70) 709322 7093.37 0.000820) 3.25 718.46 167.38} 023
CLOMRGCL _ [6730 =\ iiboyr 2600.00 7085.70) 7093.72 7093.89 [ 3589 B02.64 17135 024
CLOMRCL |e730 ) isoayr 3300,00 7085,70) 7084.76 7085.00 0.001041 422 983,37 175,15 028
«
cioMrel  [ero1 ) [oyr 1200,00 7085.70, 7091.52] 7992.21 0.001022 4.67] 33016 120.93 035
d ro ctoMRCL  |eTo1 T\ [soyr 2100.00] 7085.79) 709281 7093.39) 0.001512] 6.29 441.35] 128.07 0.44
p CLOMRCL  |6701 ] |16y 2600.00 7085.79| 7093.23 7033.82 0.001710)| 6.98 495,54 131,42 048
CLOMRGL  Js701 _\ |[St0y 3800.00 7085.70| 7084.10) 7032.80 0.002066 8.32 613,15 136,40 053
/
CLOMRCL  [6700 "\ |10y 1200.00] 7087.70, 7031,45] 7091.32 7092.16 0.004561 7.38) 209.87 117.21 072
CLOMRCL _ [s700 J fsoye 2100,00] 7087.70 7092,38] 7083.26 0.004541 §.59 32230 124.65 0.74]
CLOMRCL 6700 _\ [t00yr 260000 7087.70) 7092.62 7093.78) 0.008471 .10 377.41 128,14 0.74]
CLOMRCL _ |s760 /) |[sooyr 32300.00] 7087.70) 7093.71 7094.68 0.004423 10.17] 494 ,57] 135.25 0.76]
7
‘mfvﬁﬁ' 10yc 1200.00 7087.45 709124 7091.07 7091.92 0004483 7.26 213,82 11748 0.70
CLOMRCL __ 8850 S0yr 2100.00] 7087.45] 709218 7093.02 0.004278] 841 329.25 125.09 072
CLOMRCL _ |6850 100yr 2600.60 T087.45, 7082.83) 7093.55 0.004218 892 385.25 12863 uﬁi
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HEC-RAS Pian; PP Profiles River: Sand Creek  Reach: CLOMR CL (Conti

H d Reach River Sta Profile Q Total Min ChE[ W.S. Elev Tt W.S, EB. Elay E.G. Siope Vai Chal Flow Area Top Width Froude# Chi
p roviae (eis} {n (] (6] & () {s) (598 ®
more __|covger Tesse 500yr 3800.00 T0B7.45, 7083.52 703463]  0.004215 10.00 502.84 135,74 075
Z
. CLOMRCL {6340 1oy 1200.00] 7085,30 7089.57]  708952f 708035 0005645 7.90] 184.81 116.38 @.78)
se Ct 1ons CLOMRCL _ [5340 5047 210400 7085.89 709831 7080.31 7051.52 0.605141 9.58] 28891 122.48 0.85
CLOMRCL |80 100yr 260000 7685.50 7096.67{  703067]  7091.92]  0.008367] 10.31 332.77) 125,32 0.88
Q:QM&??\,O&Q‘/\)\ 500y 3800.00] 7685.90 709143 709u.43] 700298  0.006570] 11.67) 43055 131.41 0.2
CLOMRCL __ |6290 Yoyr 1200,00 7085.65 7088.83] 708880 7089.60]  G.013a03 7.09, 190.71 133,11 0.79]
CLOMRCL {6260 A0yt 2100.00 708565 708955 708855 7090.50]  0.014143 544 275.89 138,38 .54
CLOMRCL {6290 oy 260000 7085.85, 7089.86]  7089.88] 703093 0.01415% 538 32307 140.84 0,85
CLOMRCL _[6200 Xs);uoyr 3800.00 7085.55 708047]  7089.47]  709385] 0014531 10.14 411.18 145.76 0.38
d ro CLOMRCL __ |8250 Koyr 1200,00 TO7E.70 7083.16) 708325  o.000584] 245 545,83 158,81 o.18
p CLOMRCL __|s250 Joyr 2160,00 7076.70 7084.22) 708436 0000823 325 7172 167,34 0,23
CLOMRCL _ |6250 00yr 2600.00 7076.70 7084,71 7084.89 0009311 359] Ba1.30] 17128 024
CLOMRCL _ Jg8250 (Sooyr 3800.00 7076.70, 7085.74 7085.89]  0.091060, 425 961,87 176.84 027
P
CLOMRCL _ [6221 Poyc $200.00 7076.70) 708281 7083.20] 0.001024) 4.67] 329,92 120,81 0.3
CLOMRCL 5221 Feave 2190.00 7076.70) 7063,80) 708423 0.001519) 530 440,53 128,02 0.44
CLOMRCL 18221 Y00ys 260000 T076.70 7084.22 7084.51 0.001724] 7.00 494,03 13132 0.48
CLOMRCL  |6221 Kooy 3800,00 076,70 7085.08 708583  0.002084 838 608,98, 138.13 0.5¢
)
CLOMRCL 18220 Royr 1200.00 707870, 7082.44[  708232]  7083.48]  0.004789) 743 208.33 13741 072
CLOMRCL _ [6226 by 2300.96] 7078.70 708335 708425]  e.004650 856 31958 124.47) .75
CLOMRCL 6220 Rooyr 2600,00 7078.70, 7083.78f 708477 0.004818 3.20 373.10 $27.87 0.76]
CLOMRCL 6220 §b0yr 3800.00 7078.70 708465 7085.85]  0.004608 10,32 487.45 134.83 078
ST
© ~— oy 1200.00 707845 T08223] 708207 70828z 9.004503] .28 213.08) 117.43 a7t
CLOMRCL _|617D S50yt 2100.00 7078.45 7083.16 708402  0.004463 8.50 32588 124,68 0.73
CLOMRCL _ 18170 100yr 2600,00 7076.45 7083,58 7084.53] 0004386 9.04 379.98 126.30 0.74
CLOMRCL _ ls#70 50097 180090 707845 708445 7085.61 0.004450 10.18 49345 13519 0,78
|
CLOMRCL _ [804C 10y 1200.60 707780 7081.42]  7081.42| 708225  0.005048 750, 184.75) 11817 .78
CLOMRCL 6940 soyr 2100.00 7077.80 mzft% T082.21 7083.32]  0.008134 955 285.03] 122.49] .85
CLOMRCL 6040 100yc 2800.00 7677.80 7062.56]  708253| 708382  0.008357) 1031 332.77) 12532 o882
Q{gﬁg‘gl.\‘ m.y:,\\\ 500y 3800.00] 707780 708333) 708333 7084.85]  0.006570) 11,87 43055 131.41 .92,
CLOMRCL _ |sasn Yoy 1200.00 7077.85 7080.79]  7osoye|  7omise|  o.013603 7.0 190.71 13331 079
CLOMRCL _ {5890 210000 707755 708145 7ostas|  7os240] o.014143 5.6¢ 279,85 138,38 0.84
CLOMRCL _ |5880 1Jo0ye 2600.90 7077.55) 7081.76]  7uB1.78 7052.83 0.014142 .98 32344 140.85 0.85
CLOMRCL__ |5080 Aso0yr 3800.00 7077.55, 7082.37]  70s237, 708375 0014578 10.15) 41074 14574, 0.88
)
CLOMRCL _ |5850 Koyr 1200.00 7068.60 7075.06, 7075.15 0.000584 245 545.81 158.91 .19
CLOMRCL _|5850 $oyr 2100.00, T068.60 707612 7976.26 0.000822] 325 [T&L; 167.34) 223
CLOMRCL __ [5950 Aoty 2500.00 TO6E.50 T076.61 7076.78 0,000911 359 801.36 171.29 0.24)
d ro p CLOMRCL __ 15850 |00y 3860.00 705880 T077.64 7077.88] 0001048 423 980.75) 175.21 025
N
CLOMRCL __[5021 Joyr 120000 7058.60) 7074.81 7075.10] _ o.upmozd 487 320,50, 126.81 0,36
CLOMRCL 5821 “atyr 2100.00] 7068.80 7075.70] 7076.18 0001518 530 44057 128,02 0.44
CLOMRCL |53zt Jo0yr 2500.00 T0E8.60) 7078.12 T076.71 6.001723) 7.00, 434.14 13132 0.48
CLOMRCL 5821 ooy 3800.00) 7068,50 7076.98 7077.78]  0.00209¢ 835 £08.94] 128,08 0.54
)
CLOMRECL _ |5820 Ny 1200.00] T070.60, 707434]  joraz| 701508 0.004789 744 208.13 117.69 0.73)
CLOMRCL _ ]5820 Foye 2100,00 707060, 707526 TO76.15] 0004645 8,65 319.66 12448 2.75]
CLOMRCL {5820 t 2600,00 7070.60) 7675.58 707667 0004614 520 37320 122.87 0.78
GLOMRCL _ |5920 T 3800.90 7070.60 7076.55 7077.75] 000451 10.32] 487.38 134.62 a.7s
A\ )
TTLORR CL i 1y 1200.00 070,35 7074131 707387 o742 0.004504 728 213.06] 117.43 0.71
. CLOMRCL 5870 Soyr 210060 7070.35 7075.06 T075.92]  c.004401 8.50] 33593 124,88 0.73
p rovi d e CLOMRGCL _ |5870 100yr 260000 7070.35] 707548 7076.43]  0.004385 5.04 379.95 12828 0.74
th CLOMRCL __ |5870 S00yr 3800.00 7070.35 707635, 7077.51 0.004452 10,201 493,35 135,18 0.78
ano R er CLOMRCL __ |5740 10y 1200.00] 765870 7or3a]  Jor3az]  7o7dds 0005656 7.0 124.66 817 0.78
section CLOMRGCL _ |5740 50yr 2180.00) 706970 TO74.11 T074,11 701522 0.006136 3,55 288.99 122.49 0.85
CLOMRCL __ [5740 00yr 2600.00 7068.70) 707446 707446] 707572  0.0D6368 1031 13273 125.32] 0.88
Q{,OMQ cl~_J5%46 _— 1500y 3800.00 7058.70] 7075.23]  701523|  707678] 0008558 1186 43063 131.43 0.91
N XY X
CLOMRCL _ |ssg0 1t 120096 705945, ro7268|  7orzes|  rors4o 0.013480 706 194,37 13315 8.79
CLOMRCL 5890 5041 200,00 7058.45] 707335] 707335 7074.30;  0.014150] B.44) 279.94 136.38 .84
CLOMRCL 5890 1byr 2600.00 7068.45) 7073.66]  707368]  7074.73 0.014158 8,58 323.02 14084 0.8
CLOMRCL _ |sea0 50y 3800.00 706945 707427} 707427] 707565 £.014583 10,15] 41069 145.74 .88
A
d ro p —( |crowmrcL  ssse 10Yc 1200,00) T061.70 7058.38 7068.25|  0.000594) 245! 545,83 158.91 0.13
CLOMRCL __|5650 t 2100.00 7061.70 7058.22 7069.35]  0.000821 325 718.21 67.35] 0.23,
CLOMRCL {5650 1%” 2600.00 766170 7069.72 7069.89 0.000508 359 502.14 17133 024
CLOMRCL _ {5650 5Q0vr 600,00 708170 7070.75 7070,59 0,001043 422 $81.89) 174.23 0.26
)
CLOMRCL _ |s623 1% 1200.00 708170 7067.91 7068.2¢)  0.001024 487 329.92 120.91 0.38
CLOMRCL 5823 509 2100.00 7051.70 7068.81 7068.30] 0001514 829 451.03) 128,05 0.44
CLOMR €L 18y 2600.00 7081.70) 7069.22 7060.81 0601715 6.99 435,08/ 131.38] 0.48
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HEG-RAS Plan: PP Profiles River: Sand Creek Reach: CLOMR CL {Continued)

Reach River Sla Profils QTotal | MinGhEl | WS Elev | CitWs | EG.Blev | EG.Slope | VelChal | FlowAren | TopWiath | Froede# ChI
(c%s) 1] ] (R} i [0 s (safty )
CLOMRCL__ {5621 500yr 3800.00 7061.70 7070.08 7070,89) 0.002081 835 631,60 13841 0.5¢
CLOMRCL _ |sas0 1yr 200,60 7063.70 7067 .44 7067.32] 7068,16 2,004768| 7.43 20833 11711 072
CLOMRCL __ |5620 soyr 2136.00 7063.70 7068.37, 7069.26) .004588] 8.62 321.08 124.57) 0.74
CLOMRCL___|S620. 160yt 2600,00 7063.70; 7088.80] 7084.77) 0.004528 9.14 375.72 128,03 0.75
CLOMRCL 5620 500yr 3800.00 708370 7069.63. 7076.85 0.004498] 19.23 431,60 135.08 0.77
CLOMRCL __ [5570 10yr 1200.00) 7063.45] 7067.23 7057.07 7067.92 0.004431 7.27 21348 1748 0.70
CLOMRCL _ |5570 Em 210000 7063.45] 7068,18 709,021 .004323) B44 328.03 125,02 072
CLOMRCL _ [5570 100yr 260000 7063.45 7068.61 7069.54] £.004277, 898 38338 12851 0.73
CLOMRCL _ |s57a S00yr 3800.09] 7063.45] 7069.4] 707063 0.094293) 10.07. 499,86 435 551 Q.75
CLOMRCL _ [5340 10yr 1200.00 7062.39) 7085.92 706592 7066.75] 0.00564% 7.80) 184.75 116.17] 0.78
CLOMRCL 15340 Soyr 2100.00 7062.30 706671 T066.71 706782 0.006134] 55| 289,03 12249 0.85
CLOMRCL  [5340 100yt 2600.00 766230 7067.06) 7067.06 7065.32 0.006367] 10.31 33377 125.32] 0.85
IOMRIEN y Q:oyr 3600.09) 7062.30] 7067.83 7067.831 7069.38 0.008570) 1187 43955 131.41 0.92
CLOMRCL _ j5290 byt 1200.00 7062.05 7085.29 708529 7068.07) 0.006556] 7.37) 18025 133.09 0,82
CLOMRCL  |52e0 5iyr 2100.60 7062.05 7056.02 7066.02 7067 .06 0.806707 8.85 250,35, 138.97 0.87
CLOMRCL __|5200 [0y 2600.00 7062.05 7066.36 7066.28 7667.53] 0.006761 5.49| 337,62 141.67 0.88
CLOMRCL _ [5260 Sayr 3800.00 7062.05 7067.05 7667 05| 7060.50 6,006505) 10,79 437 .27) 147.18 0.92
i<
CLOMRCL {5250 10yt 120000 7054.10 7061.09 7061,16 0096201 2.28] 630.00 $83,09] 0.17]
CLOMRCL _ |5250 2100.00 7054.10) 705225 7062.37 0.000294] 3.0 824.77 172.38 .21
CLOMRCL _ |s250 1g0yr 2600.00 7054.10] 7052.79 706295 0,800333 3.45, 91951 17454 0.22)
CLOMRCL _ [5250 a{}ey: 3806.00 7054.10 7063.91 7064.12 9.0004C2] 417 111454 17631 0.25]
CLOMRCL  |5231 MRy 1200.00 7054.10 7060.95] 7061.14 1000603 3.86] 408.26] 125.98) 0.26]
CLOMRCL 5221 54t 2100.00 7054.30 7062.03 7062.34 0.890847 5.11 549.72 134.67] 034
CLOMRCL __ [5221 ayr 2600,00] 705419 7062.54 7062.51 0.000939| 5,84 519,33 $38.34] 0.36]
CLOMRCL _ |sz2y Sghyr 380000 7054.10) 706358 7064,08 0.001103] 565 765.31 142.12 0.40]
.\
CLOMRCL 5220 1g0r 1206.00 7056.10 7660.88 7081.13] 0.001383] 4.77] 331.97 12527 o.41
CLOMRCL 5220 by 2100.00)] 7056,10 7061.95 7062.33 0.001538| 5.88 472.78] 133.96 0.45
CLOMRCL {5220 % 2600.00 7056.10] 705245 7062.90 ©,601581 6.35 542,05 138.01 0.45
CLOMRCL _ [5220 = 38009 7056.10 7083.50] 7064.07 0093671 7.28 687.97 141,80 0.49]
A\

W E{7o Toyr $200.00 705585 7086.83 7061.05 0.001052] 441 350.51 127.0% 0.37
CLOMRCL _ |5170 Soyr 219000 7055.85 7051.91 7062.25 9.601299 555 50122 135.64] 045
CLOMRCL __ [5170 100yr 2660.00 7055.85 706241 7062.82] 0.001413) 5.12 570,44 144.85 0.44
CLOMRCL 5170 500yr 3860.09) 7055.85 7063.42 7063.98 0,001627] 7.28 735.28 178.95 0.48
CLOMRCL _ [4B40 10y7 1200.001 7055.85 7059.47] 7059.47 706,30 0005649 7.90 184.75 146,17 0.78
CLOMRCL _ |4840 Syr 210000 7655.85) 7050.28 7060.25 7063.37 0.005144] 856 285,85 $22.48 0.85]
CLOMRCL __ |4840 100yz 2600.00 7055.85) 7060.62 706052 7061.87] 0.605353 19,30] 332.83 125,32] 0.88]
oL 4840 —  |so0yr 360G.00 7055.85 7661.37 7061.37 708293 0.0085801 11.68 430.10 131,38 0.92

A S W ¥ N S
CLOMRCL _ laz90 Joyr 1200.00 7053.95 705719 7057.19 7057.50 0.013480] 7.08, 191,37] 13318 0.79
CLOMRCL _ |4730 Aty 200,90 7053.85 7057 85] 7057.85 7058.80 0014150 B.44 27854 138.38 0.84)
CLOMRCL _ |4730 Jooyr 2600.00 7053.95, 7058.18 705838 7059.23 0.014158 8,93 32302 140,84 0.85
CLOMRCL 4780 '§)eay; 3800.00 7053,95] 7050.77 705877 706015 0.014583] 10.15, 410,89 $45.74) .89
CLOMRCL 4750 Koy 126,00 7045.00 705248 7052.55 0.000584) 2.45 545.89 153,81 0.19
CLOMRCL __jaysa Soyr 2100.00 7048.00 7053 52 7653.68 0.000820) 3,.25] 718.35 167,37 0.23]
CLOMRCL _ [4750 oy 260000 7046.00 7054.02 7054.19 ©,000807 359 802.53] 17834 024
CLOMRCL _ |4750 H0yr 3800.00 7046.00 7055.08, 705530 0.891051 424 984,17 178.37 0.28
CLOMRCL 4721 Toyr 1200.00 7045.00 705221 7052.50] 0.061024] 467] 329.96 2091 0.38
CLOMRCL 4721 2100.00] 704500, 7053.11 7053.60) 0.001513 529 441,20 128,08/ 0,44
CLOMRCL  J4721 {ogyr 2500,00 705,001 765353 7654.12] 90.601713 6.98 495,48 13141 048
CLOMRCL {4721 : 380000 704800 7054.40] 7055.20 0.002068| 8.32 612,98 138.24 0.53]
CLOMRCL _ |472¢ 1200.00 7048.00 7051.74) 7051.62 7052.45 0.004767| 7.43 208.36] 7.1 6,72
CLOMRCL _ |4720 Shyr 2100.60, 7048.00 705268 7053,56 0004585, 8.6 321,87, 12481 0.74
CLOMRCL __ [4720 2600,60 7048.00 7053.11 705408 0.004488] 9.1 376.88 528,10 0.75
CLOMRCL 4720 shye 3800.00 7048.90) 7054.00 705518 0.604440] 10.18 493.82 13521 0.76

A\ 3\

[cloMRcC— [4876 — [toyr 1200.00 T047.75 7051.53] 7052.22] 0.004482 7.27) 213.48 11745 0.70
CLOMRCL __ [45670 SOyt 2180.09] 7047175 705248 7053.32 6.004243) 8.42 326,86 125.07 0.72
CLOMRCL _ |4g70 1097 2600.00 T047.75 7052.83] 7053.85] 0.004228) 8.93 284,80 128.60 0.73]
CLOMRCL _ |4670 500yr 2800.00 7047.75, 7053 82] 7054.93 6.004218] 1001 502,68 135,73 0.75]
CLOMRCL 4340 1oyr 200,00 7045.19| 7048.72f  7049.72 7050.55 0005845 7.90 184.81 148.18 .78
CLOMRCL 4D 50yr 2190,00 7645.10) 7050.51 705651 705162 0,008141 5.58] 288.91 12248 0,85
CLOMRCL {43460 100yt 2600.00 7646.10) 7050.87 7050.87 7052.12] 0.006367| 10.3 13277 125.32 0.88
CLOMRCL  [4340 500yt 380000 7046.1¢] 705163 7051.63 7053.18 0.00557¢ 11.67 43055 131.41 0,92
CLOMRCL  |425¢ 10yr 1200.00 7045.85 7049.09 7649.09 7040.80 0.013603) 7.69] 180.71 13311 0.79
CLOMRCL 4290 S0yT 2300.00 7045.85) 7049.75 7049.75 7050.70) 014143 8.44 279.99] 13238 1.84]
CLOMRCL  [4290 100y 2604,00 7045.85] 7050.08] 7050.66 7051.43 0.014152] .98 323,07 140,64 0.85
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HEC-RAS Plan: PP Profilss River: Sand Creek Reach: CLOMR GL {Continved)

¢ g ¢ W\ FProfils Q Teotal Min ChEl | W.S.Elev Crif W.S. E.G. Elav EG. Slope Vel Chal Flow Area Top Width Frowds#Chi
) (o) 0 @ wm @ @ s e ®
CLOMRCL 14290 J 4)0&1:' 3800.90] 7045.85 7050.67, 7050.67 7052,05| 9.014578| 16.15] 410.74 145.74 0.89
CLOMRCL  |4250 Koy 1200.00| 7037.80 704425 704435 0,000594] 245 545,89 $58.9¢ 0.19
CLOMRCL _ |4250 spyr 2100.00 7637 8¢ 7045.32 704547 0000820 325 718.58 167.38 0.23
CLOMRCL 4250 ooy 2600,00 7037.80 7045.83 7046.00 0.000802] 358 503.78 171.40) 024
CLOMRCL 4250 sPoyr 3800.00 7037.80) 7046.56] 74710 0.001039] 4.21 983.33 174,77 0.25
CLOMRCL  |4221 1hyr 1200.00) 7037.89) 7044.01 7054.30 001024 467] 329,56 120,91 0.38
CLOMRCL 42zt B0y 2100.00 7037 .80 7644.91 T045.40) 0.001512] 6.2 44132 128,07 0.44
CLOMRCL 4221 190y 2600.00 7037.80) 7045.34 7045.92 0.001838] £.95 496.89] 131.48) 0.47
CLOMRCL {4221 ijyr 3200.00] 7037.80 7045.20] 7047.00 0.002085] 832 61325 138.51 0.53
CLOMRCL _ [4220 Movr 1200.00) 703,80 7043.54] 704342 7044.26 2,004734] 741 208,93/ 13794 0.72
CLOMRECL _ |4270 EN 2100.00 7039.80 7044.48 7045.38 6.004558| 8,50, 321,85} 124.82] 074
CLOMRCL 4220 [fsoyr 2600.00 7039.80) 704494 7045,88 0.004372] .03 389,39 128.32 074,
CLOMRCL 14220 sgtyr 3800.08 7039.80 7045.51 7048.99 0.604408] 10.16 495,07 135.28 0.76
A B\ __7
retONRTL 4170 10yr 1200.00 7039.55] 7041.34] 704347 7044,02 0.004427] 724 21443 117,52 0,70,
CLOMRCL 4178 E 2100.00 7039.55] 7044,29 704532 0004283 842 320,94 125.08] 0.72
CLOMRCL 4170 100yt 2600,00 7039.55! 704476 704566 0.004085] 8.52 389,62 128.59] 2.71
CLOMRCL __ at70 50031 3800.00 7039.55] 7045.63 7046.74 0,004158] 9.33 504.01 435,81 0.74
-
CLOMRTL  |3540 10yr 1200.00) 7036.90) 7040.51 7040.51 7041,35) 0.005731 7.94 19382 185,89 0.78
CLOMRCL  |364C S0yt 219000 7036.99] 7041.32 7043.32] 7042.42 0.006072| .52 290.11 18869 0.84
CLOMRCL  |3640 100yr 2600.00 7036.90 704154 7641.64 7042.92 ©,006548| 1041 329.47) 200.93) 0,89
Mﬂ\‘ lasag_ __Jsooyr 3800.00] 7036.90; 704245 704245 704398 0.006457| 11,60 433.18 211.88 0.91
X X 1N
CLOMRCL {3530 :;y’r 1200,00] 7036.65 7039.93 7038.93 7040.60 0612668 551 198,08 22162 0.76]
CLOMRCL _ [3580 2100.00 7036.55 7040.58 794D.58] 7941.50] 0.013423 528 285.79 248.12) 0.82]
CLOMRGCL _ |3580 +oyr 2600.00 703665 7040.88 7040.88] 7041.93 0.013727] 8.88] 32751 257.88) 0.84
CLOMRCL _ [3580 Sofye 3800.00 703665 7641.52 7041.52] 7042.84) 0.013717) 5,93 42148 2111 0.66
»ﬂ
CLOMRCL 13550 1o 1200,00] 7027.70] 7034.18 7030.47 703425 10.000534] 2.45] 545,68 158.9¢] 0.19)
CLOMRCL 3550 5Byt 2500.00 702770 703521 7031.57 7035.35 0,000828] 326 71858 167.29 2.23
CLOMRCL __ |35%0 105y 2600.60 7027.70 7035.70 7032,00 7035.88) 0,600917] 3.60, 799.48 174.20; 0.24
CLOMRCL __ |3550 Byt 3800.00 7027.70 7036.73 7033.84 7036.98] 0.001080] 431 952.98 333,51 0.27
]
CLOMRCL 3521 By 1260,00 7027.70 702381 70315 7034.20 0.001025| 457 329.75] 120,80 0.36
CLOMRCL {3521 ) 2100,80] T027.70) 7034.79 7033.47] 703528 0.001530)| 831 43938 127,84 0.45,
CLOMRCL {3521 2600.,00, T027.70 7035.20] 703294 7035.80) 0.001743] 7.63] 491.98 131.20] 0.48
CLOMRCL _ |3521 500t 3800.00, T027.70 7036.08 7034.80 7036.58 0.002117| 8.40] 807.55) 311.48, 0.54
CLOMRCL __ |3520 1 1200.00] 70620.70 783343 763333 7034.16] 0.004853) 7.48 206.90 117.01 0.73
CLOMRCL___ |3520 2100,00) 7028.70) 7034.32 7034.13] 7035.24) 0,004867] 8,89 314.34 124.14 0.76
CLOMRCL 13520 1oghr 2600.00 7029.70] 703473 7034.42 703575 4.004859] 9.37 36643 127.45 0.77]
CLOMRCL _ [3528 S00yr 3800,90] 702870 703561 703526 703683 0.054789) 16.44 481.68 134.49) 0.79
AN/

LOWR CL | 3470 T0yr 1200.00) 7020 45] 7033.38 7933,08] 7033.81 £,004850) 7.48 208,85 117.01 073
CLOMRCL __ |3470 50yr 2100.00 7020.45] 7034.08 7033.88 703480 0.00488] .77 315.49) 12421 0.76
CLOMRCL 3470 100yr 260000 702945 7034.49 703424 703550 0.004834] 8,35 367.11 127.49 077
CLOMRCL {3470 500yr 3800.00 7029.45] 703538 7035.001 7038.59 0,004693 10.38 484,36 13465 0.78]
CLOMRCL _ |3420 10yr 1200640 7029.20 703283 7032.83 703365 0005563 7.85 19595 116.26 0.78
CLOMRCL 13420 Syt 210060 7029.20) 703364 703364 703472 0.005972 9,46 291.88] 122,68 0,84
CLOMRCL _ |3420 100y 2600.00 762820 7034.00 7034.00 703522 0.006167, 10.18 33558 12556 0,86]

S 3800.00 7028.20 7634.70 7034.70 7035.28 2,008742) 11,78 426,68, 131.18 093]
) A )
CLOMRCL _ [3s7o é%r 1200.00 7026.95] 703225 703221 703297 0.006339] 7.28] 192.84 15324 0.81
CLOMRCL _ [3370 T 2100.00 7028.95 7032.85 703205 7033.96 0.006430) 8.72 284,85 168.94 0.85|
CLOMRCL  [337¢ 4%%: 2600.00 7028.85 7033.29 703329 703443 0.006548 9.39 341,52 17458 0.57
CLOMRCL 3370 n 3800.00 7628.95) 7033.98 7033.95 703540 0,006536 10.88 441.97 184.42 0.91
/
CLOMRCL 3330 [Ty 1200.00 7021.60 7027.46 7023.77 702755 9.000534) 245 545,59 158,91 0.18]
CLOMRCL 13330 B 2100,00 7021.00] 7628.52] 7024.87] 7028.66] 6,000822] 325 747,77 183.9¢ 023
CLOMRCL _ [3330 Ft%ryr 2600.00] 7021.00 7029.01 7025.39 7028,19 6,006911 3.59 80127 264.19 024
CLOMRCL _ [3330 sghyr 380090 7021.00 7030.04 7026.73 7030.29 0.001048] 423 089.72 219,98 026
A
CLOMRCL _ |3301 1 1200.80) 702100 702721 7024.81 7027.50 0.001024] 4.87 329.98 17617 0.36
CLOMRCL |33 T 2100.00 7021.00 7028.10 702675 7028.59 0.001518; 630 440.57 197.35 0.44
CLOMRCL _ |3301 195y 2600.00 7021.00] 7028.52 702723 7029.11 2.001725 7.00 494,01 203.28 048
CLOMRCL 33301 T 3800,00 7021.60) 7029.38] 702810 7030.19 0.0026%4) 8.38] 51008 21571 0.54
CLOMRCL __ |3308 !’1 4: 1200.50] 7023.00 7026.74 702681 T027.48 6.004734] 741 20933 162.70 072
CLOMRCL _ |3100 5001 2100.0¢] 7023.00 7027.68 7027.42 7028,55 0004548} B.66, 319.80] 187.58, 075
CLOMRCL _ {3300 T9yr 2600.00 7023.00) 7028.08 7027.19 7028.07 0.004519 921 373.07 197 08| 0.78
CLOMRCL 3300 590yr 3800.00 702300 7028.96 702855 703015 0.004600)] 10.31 487.75 20883 978
A2
E?é«ﬁv%? 10yr 1200.00 7022.75 702654 roo8.38| 702722 0004427 7.24 21449 132.45 070
CLOMRCL {3250 SOy: 2100,00 7022.75]  7021.48 7027.47 7026.32 0.004399) 8.43] 325.99 143,36 073
CLOMRCL _ [3250 100y 2660.09) 702275] _ 7027.89 7027.52 7028.83]  0.004388 8.04 379.29 148,40 074
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HEC-RAS Plan: PP Profiles River: Sand Creek Reach: CLOMR CL (Continued)

Reach Rivar Sta Peofile Q Total Min ChEI W.S, Elay l Crit W.S. £.6. Eley £.G. Slepa Vei Chnt Flow Area Top Widlh Freude # CH
(cfe} ® w1 m [ ety (s (safy @
CLOMRCL {3250 500yr 3800.00, 102275 702875 702835 7025.91 0.004438] 10.39) 493.58] 153.96 076
CLOMRCL _ [3140 10yr 1200,00 7022.20 702582 7025,82 792665 0.005656; 7.80] 194,66/ 116.17 a78
CLOMRCL __ |3140 S0y7 210090 702220 7826.61 702651 7027.72] 0.006135 8.55 288,98 12249 0.85
CLOMRCL__ [3140 100yr 2600.60 7022.29) 7026.95 702696 7028.22] 9.008369) 1031 33273 12532 0.55
CLOMRGL  [a1do__ =%Oyr 3800.601 7022.20) 7027.73, 7027.73 7028.28 0.608575) 11.67 430.45 131.41 0.92]
CLOMRCL __ |3090 1%: 120000 7021.95] 7625.18 7025.19 7025.90 0.013480] 7.08 191.37] 133,16 078
CLOMRCL 3090 E 2190,00] 7021.85] 702585 7025.35 7026.80) 0.014150] 8.44 279.94 138.38 084
CLOMRCL __|3090 % 260000 7021.35 7028.1¢] 702518 7027.23) 1,014158| 8.95 321,02 140,84 0.85
CLOMRCL {3080 > 3800,00 7021.95 702477 702877 7028.15 0.014583] 1015 £10.89 145.74 0.2g
CLOMRCL 13050 Sy 1200,00 7014.00 702047, T020.55 0.000583] 245 545,12 158.82) 0.19
CLOMRCL__ |3056 sar 2100.00 7014.00 7021.52 702166 0.000823) 3.35) 71753 167.33 023
CLOMRCL __ [3050 1oty 2600.00] 7014.00 70221 702218 0,000811 3.59 £0.35] 171.29 024
CLOMRGCL _ |3050 ss@)yr 3800.00] 7014.00 7023.04 7023.28] 0.661053] 4.23) 979.25 174.81 .26
i
CLOMRCL 1302t e 1200.00 7014.00 702022 7020.51 0.601022] 4.66 330.20 120,83 0.35
CLOMRCL__|3021 S04 2100.00 7014.00 7021.10| 702159 9.001521 6.30 44032 128,00 044
cLoMRCL 3021 Ryr 2500.80] 7014.00 7021,52 702211 0.001724| 7.00 494,07 121,32 0.48)
CLOMRCL 3021 s;-%(; 3800.00) 7014.00 7022,38] 7023.38] 0.0021%4 8.39 56792 138.13 054
CLOMRCL 13020 1048 1200.00 7016.80) 7018.75| 701852 7020.48 0.004688 7.38 210.08 11722 [
CLOMRCL __ §3020 50 216000 7016.00 7020.65. 702041 7021.55 0.004882 8,88] 31875 124.42 0.75)
CLOMRCL {3020 SO0k 2600.00 7016.00 7021,08] 7020.77] 702207 0.004621 021 373.01 127.86) 0.76]
CLOMRCL___ 3020 Y T 3800.00 7a16.00 7021.82 702153 7023.14] 0.004734] 10.42 482.88 13436 0.78
LOMRE CL 0 Oy 120090, 7015.75 7018.37 701837 T026:20 0005645 7.90] 194.81 116,18 878
CLOMRCL __|2870 SDyT 2100.00; 7015.75 7020.18 7020,18 7921.27 0006134, 855 269.03 12248 0.85
CLOMRCL 12970 109y 2600.,00 7015.75 702052 702652 7021.77 0.006367] 10.31 3277 125,32 0.88
CLOMRCE 12670 500yr 380000 7015.75 702128 702128 7022.83 0.00657C, .67 430,55 131.41 082
CLOMRCL __ |zr40 1oyr 1200.00 7014.60 7018.23 7017.99 701862 0003138 598 293,18 186.23 059
CLOMRCL __ |2740 SOyr 2100.00 7014.50 701,08 7018.51 7619.59] 0,002898 6.65 460,07 20245 058
ClOMREL (2740 100ye 2600.00 7014,80 7019.49 7016.73 7019.86 0,002508 687 541.98) 209.95 0.58
IGLOME Cl—, 13740~ [s00y: 3800.00 7014.60) 7020.35| 7020.89 0.002582] 753 730.37 22631 058
XY YNY
CLOMRCL 12680 1pys 1200.00] 7014.35 707,50 7017.60 7018.30 981323 7.02) 182,72 183.15 0.78
CLOMRCL 2690 Hove 2160.00 7014.35] 761824 703824 7018,20 0014254 8.48] 279.24) 19825 0.34
CLOMRCL __ [2690 1hoyr 260000, 7014.35] 7018.58 7018.56] 7019.63] 0.013999) 8,94 32424 20347 0.34
CLOMRCL __ }2690 ooy 3800,00 7014.35} 701922 7019.22] 702055 0.013784] 9,98 418.22] 213.90] 0.28
)
CLOMRCL _ |2856 Hoyr 1200.00] 7006.73 7013.13] 701328 0.000594] 2.45 545,88 158.91 0.39
CLOMR CL 265G 5]!1{ 2100.0C] 709673 T0:14.25] 7014.38 0005821 325 71B.10: 167,36 823
CLOMRCL  [2650 Hpoyr 2600.00 700673 701475, 7014.92 0.000908| 3.59 802,11 171.32] 024
CLOMRCL _ |2650 ;ﬁmr 3800.90] 7008.73 7015.801 7016.04 1.001030)| 4.20 986,20} 174.95 028
CLOMRCL _ |2621 1hyr 4200.00 7006.73 7012.94 701323 0.001024) 467 329.96 12091 0.36
CLOMRCL (2621 Tooyr 2100.00 7606.73) 7013.8¢ 701433 0.001515] 528 240.94 128.04 0.44)
CLOMRCL _ |2621 1h0yr 2600.00 7606.73 7014.25 7014.84 0.501718| 5.99] 494.97 131,38 0.48]
CLOMRCL 2621 Tooayr 3800.00 7008.73) 7015.15 7015.95] 0,002047| 8.30] 516,33 139.48] 0.53]
/
CLOMR CL.__ {2620 5 1200.00] 7008.73 7012.47) 701235 7613.19 0.084767, 743 208,36 H7.11 0.72]
CLOMR CL 2620 w 2190.00 7008,73; 701340 701425 0,004595 B.63i 320.81 124 55! .74/
CLOMRCL 2620 t 2600.00 7008,73; 7613,83 701480 0.004530 9,14 375,63 128,021 0.75]
CLOMRCL 2620 shoyr 380000 7008.73) 7014.79, 7015581 0.604231 10.02] 502.22] 135.70 .75
e
CL__ |2570 +0y1 1200.00 7008.48 701226 702,10 7012.95 0.004485] 7.27 213.49) 11745 0.7
CLOMRCL __ [2570 s0yr 2160.00) 7008.48) 701320 701405 0,604327] 845 227,64 124,99 072
CLOMRCL _ [2578 10lyr 2600.00 7008.48] 701364 7014.57; 0.604288 897 383.02] 12848 .73
CLOMRCL 2570 S0yr 3860.00 T7005.48 TO4.62) 7015.89 0.003585| 8.81 512.78| 136.32 .73,
S
CLOMRCL _ |2350 10yr 12€0.00 700738 7011,00 7011.00 7011.83 0,005649 7.90) 134.75 116.47) 013
CLOMRCL. 12350 S0yt 2100.00 7007.38 7011.78] 7011.79 7012.99) 0.005134) 0.55 265,03 12249 0.85
CLOMRCL 12350 100y 2600.00 7007.38 7012.15 701215 7013.40 0.006387| 10.31 33277 125.32] 0.8
CLOMRCL  |2350 500yr 3800.00 7007.38 7014.00 7014.88 0.003020) 5.1 580,30 155,13 0,64
X YN
CLOMRCL_ [2300 hyr 1200.00] 700713 701937 701937 7011.15 0.006558] 7.37] 190.25| 133.08 0.52
CLOMRCL __ |2300 o 2100.00, 7007.13 701110 701110, 01214 0.005767] 8.85] 280,35 138.97 0.5
CLOMRCL _ |2300 %gr 2500.00 700713 701144 7011.44 701261 0.006781 9.49 33762 141.67 o8
CLOMRCL 2300 5 3600.00 700713 7014.14 7014.66 0.001586] 6.69 776.2% 23241 0.47
Ji
CLOMRCL _ |2260 Toyr $200.00 699918 7007.03 7087.08 .0001%4 4.88] TT4AT] 176,03 0.13
cLoMrcL 2260 spyr 210080 5999.18 7009.87 7008.92 5.000084] 2.04 1293.01 195,82 012
CLOMRCL 2250 ooyr 2600.00 6995.18 701127, 7011.32 000075, 2.10 1574.84] 208.80] 6.11
CLOMRCL 2260 Shoyr 380000 6099.18 7014.48, 701451 0.000056] 218 228877 23585 010
CLOMR CL 2231 ﬁy{ 4200.00 £959.18; 7006.58! T007.07 G.009306 3.03 528.13; 123.44 0.20
CLOMRCL {2231 2100000 6999.18] 7009.82) 7009.92 0.000191 3.01 932,068 147.60 0.17]
CLOMRCL {2231  hoys 260000 6999.18) 7011.2¢ 701131 6.000175] 3.15] 154,831 17587 .17
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HEC-RAS Plan: PP Profifes River: Sand Cresk Reach: CLOMR CL &

Reach RiverSts | erofile Q Total MnGhE! : WS Eley | WS, ! £G.Ew | EG.Slops | VelChel | FlawAras | TopWidh ] Frosde Chl
] ) ) ) ® [ (i i) ) )
CLOMRCL 12231 1500yr 3800.00 6959.18 7014.42 7014.51 0,000120] 368 1829.54] 233,51 0.4
CLOMRGCL |28 10yr 1200,60 7001.18] 700883 7007.07] 0.000541 345 450,48 133.22 026
CLOMRCL 2238 SOyt 2100.60, 7001.18 7009.81 7009,92 0.000257 138 86582 147.54 0.20]
CLOMRCL _ |z230 100yr 2600.60 70115 7011.20 70813 0. 328 1088.46 175.50 0.59
CLOMRCL |22 500y 380650 7004%.18| 7014.41 701451 0.000149| 3.15 1763.85 233.50 0,16
CLOMRCL  [2200 10yr 1200,00 760,12 7005.92 7007.05 0.009521 3,60/ 458,65 133,59 026
CLOMRCL _ [2200 shyr 216000 7001.12] 7009.89) 7009.91 1,000253] 347 873,04 149,16] 0,18]
CLOMRCL __[2200 100yr 2600.00 700112, 7611.20 7011.30 0000212, 321 108219 155.93 0.18
CLOMRCL {2200 500yr 380000 7001.12] 761441 7014.50 0.000143 3.18 16990.35 208.50 0.18
cLoMRGL (2135 10yr 1200.60 7000.99 7006.53 TO07.01 0,000305 2.59] 57895 154,70 0.20
CLOMRCL _ [2138 S0y 2100.60 700699/ 700981 700988 0.000162 253 107501 189,04 0.16
CLOMRCL  [2136 100yr 260000 7000.89 701121 7011.28] 0.000131 253 1350.99 205.79 0.14]
%‘ 121 ‘aﬁ—\ 500yr 380050 7000,59 7014.42 7014.48 9.000983, 245 2050.54 225.10) .12
CLOMRCL {2086 ' |10y 1200.00 7600.59] 7006.51 7004.45 7006.94, 0.001392] 5.44 23139 53.92 0.42
CLOMRCL  jz088 JIsoy 216000 7000.85 7009,28 700571 7009.82; 0.000967 6.04 369.23 53.94] 0,38
CLOMRCL  [2088 T\ [1o0yr 2600.00 7000.88 701052 7006.29 701121 0.006872] 6.35 43852 53.94 037
cLoMRet  Jeoes  Jlsooyr 380000 7000,89) 7013.71 7007601 7014.41 4.000701 6.91 565.80 53.85 0.35]
“\Sterling

CLOMRCL 12050 '< Ranch Blvd. Brdge
CLOMRCL _ [1902 10yr 1200,00 7000.70] 7004 81 7004.20 7005.84 0,004431 7.54 157.84 4592 0.71
CLOMRGL  [1892 ANES 210060 FOO0.T0) 7005.55 7005.55 700761 0.007888] 11.63 185.81 4593 0.98
ctoMReL 1882 J[100yr 260000 TO0G.T0) 7006.12 7006.12, 700556 0.008020 1275 21210 44.84) 1.01
CLOMRCL 1992\ |[sooyr 380080 7060.79) 7007.58 7007.58 701084 0007128 14,24 277.81 44.95] 0.88

EALAA N ]
cLOMR oL g4z 1eyr 1200.00 7060.80 790508 700541 0.001885! 534 295.50 12291 0.47
H CLOMRCL__ |1842 50yr 2100.00 7000.60 7006.09] 7006.58 0.002068] 6.52; 426,19 131,14 051
p rovi d e CLOMRCL 1942 100ys 260000 7600.60 7006.57 700712 0.002134) 703 439.27| 134.94 0,53
more CLOMRCL 1942 500yr 3600.00 7000,60, T0OT 53] 7008.28 0.002318 8.47 624.50) 146,96 0.57
. CLOMRCL  [i840 oyt 1200.00) 7000004 7003.62 700362 7004.45] 4.005649 7.90 19575 116.47 .78
se Ct lons CLOMRCL __ 11640 soyr 210000 7000.00) 7004.41 7004.41 7005.52 ©0.006134] 8,55 289,03 122.49] .85
CLOMRCL {1640 {t00yr 2600.00 7009.00] TOD4.T7 7004.77 7006.02 1,006387| 16.31 332,77 125,32 a8
Q?amg‘pr\‘, 194@‘./\ 500yr 3800.00 7000.00 700553 700553 7007.08] 0.006573) 1487 430,48 131.41 0,92
AN
CLOMROCL __ [1580 1hyr 1200.00 5999.90] 7003.14 7003.14 T003,85) 0.013803, 7.09 190.71 133.11 0.78
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SUBSURFACE SOIL INVESTIGATION
STERLING RANCH BRIDGES
STERLING RANCH ROAD OVER SAND CHREEK &
BRIARGATE BOULEVARD OVER SAND CREEK
El. PASO COUNTY, COLORADC

1.0 INTRODUCTION

C&C Land is planning the construction of two vehicular bridges over sand creek for the
oroposed Sterling Ranch Road and Brargate Boulevard in El Paso County northeast of
Colorado Springs, Colorado. The approximate location of the site is shown on the Vicinity Map,
Figure 1. The planned layouts of the proposed bridges are shown on Figure 2, Site Plan/Test
Boring Location Map.

This report describes the subsurface investigation conducted for the planned bridges and
provides recommendations for foundation design and construction. The subswiface soil
investigation included driling 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 aciivities were performed by
Eniech Engineering, Inc. (Enlech). The contenis of this repori, 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 SBITE DESCRIPTION

it iz Entech's understanding that the project will consist of the conslruction of two (2) vebisular
bridges spanning Sand Craegk with driven H-pile foundations and associated site improvements.
At the time of drilling, the sifes for the proposed bridges were vacant. The crossing for the
proposed Briargate Boulevard had been graded at the time of dedliing. Sand Creek flows o the

south. Current vegetation on the site consisted of grasses and small shrubs.

3.0 SUBBURFACE EXPLORATIONS AND LABORATORY TESTING

The subsurface conditions were investigated by drilling four {4) exploratory {est borings, one at
each bridge abutment. The borings were drilled to dapths 20 feet below the existing ground
surface using a fruck-mounted continuous flight auger-drilling rig supplied and operated by
Entech Engineering, Inc. Boring Logs descriplive of the subsurface conditions encountered
during drifiing and subseguent lo drilling are presented in Appendiz A. Al the conclusion of
drilling, observations of groundwater levels were made in sach of the open borings. The

approximate jocations of the test borings are indicated on Figure 2.

Soil samples were obtainsd from the borings uiilizing the Standard Penelration Test (ASTM OG-
1586} using a 2-inch O.D. split-barrel sampler and & Califormnia Bampler. Resulls of the
Standard Penelration Test {(SPT)] are included on the Test Boring Logs in terms of N-values
expressed in blows per foot {(bpf). Soll samples recovered from the borings were visually
classified and recorded on the Test Boring Logs. The soll classifications were later verified
uiilizing laboratory tesling and grouped by soil type. The soll type numbers are included on the
Test Boring Loga. It should be undersiood that the soll descriptions shown on the Test Boring
Logs may vary beitween boring location and sample depth.

Subsurface Soil nvestigation
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Sterling Ranch Road over Sand Creek &
Briargate Boulevard over Sand Crask
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it should also be noted that the lines of stratigraphic separation shown on the Test Boring Logs
rapresent approximate boundaries between soll types and the aclual straligraphic iransitions
may be more gradual and vary with location. The Tast Boring Logs are presenied in Appendix
A,

Moisture Content, ASTM D-2218, was obtained in the laboratory for all recovared samples.
Grain-Size, ASTM D422, and Afterberg Limits, ASTM [-4318, were determined for various
samples for the purpose of classification and lo obtain perinent engineering characteristics.
Volumne change lesting was performed on selected samples using the Swell/Consolidation Test
{ASTM D-4546) in order to svaluate polential expansion/consolidation characieristics of the soil
and bedrock. Sulfate testing was performed on select samples to determine the corosive
characteristics of the soils. The Laboratory Test Resulis are included in Appendix B and

summarized in Table 1.

4.0 SUBSURFACE CONDITIONS

Four {4} soil types were encounlered in the borings drilled for the subsurface invesligation: Type
: silty sand fill (5M), Type 2! very silly sand (SM), Type 3: silty to very silty sandstong (SM),
and Type 4: sandy to very sandy claystone (CL). The soils were classified in accordance with
the Unifled Soil Classification Systern (USCS) using the iaboratory testing results and the

ohsarvations mads during diilling.

4.1 Sol and Rock

Soil_ Type 1 s & silty sand fill (SM). The sand fill was encountered in Test Boring 1 at the
existing ground suiface extending to a depth of 6 feet. Standard Penetration Testing conducted
on the sand resulied in SPT N-values of 4 1o 6 blows per foot (bpl), which indicaies loose states.
Moisture content and grain size testing resulted in a moisture contents of 7 to 8 percent with
approximately 28 percent of the scil size particles passing the No. 200 sieve. Alerberg limit
testing was parformad on a sample of sand fill and resulied in a liquid Emit of no value with a

plastic index of non-plastic. Suifale testing on the sand resulted in 0.00 percent soluble sulfate

3 Subsuriace Soil Investigation
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by weight, indicating negligible potential for below grade concrete degradation due o sulfate
attack.

Soll Tvpe 2 is a very silly sand (8M). The sand was encountered in three (3) of the test boiings
st the existing ground surface extending fo depths of 1 1o 10 feet. Standard Peneiration Testing
conducted on the soil resulted in SPT N-values of 7 o 26 blows per {oot (bpf), indicaling the
sand is loose to medium dense in terms of density. Moisture content and grain size testing
resulied in moisture contenis of 5 o 20 percent with approximately 40 percent of the soll size
particles passing the No. 200 sieve. Atterberg limit testing was performed on a sample of sand
fill and resulted in a liguid fimit of 15 with a plastic index of 3. Sulfate tesling on the sand
resulied in less than 0.01 percent soluble sulfate by weight, indicating negligible potential for
below grade concrete degradation due 1o sulfate attack.

Soil Type 3 is a silty io very silly 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 resulted
in SPT N-values of greater than 50 blows per foot (bpf), indicaling the sandslone is very dense
ir terms of density. Moisture conient and grain size testing resulted in moisiure contents of 10
to 17 percent with approximately 14 to 42 percent of the soil size particles passing the No. 200
sieve. Atterberg limit testing resulied int liquid limits of no value to 32 and plastic indexes of non
plastic to 6. Sulfaie testing on the sandstone resulted in 0.00 to less than 0.01 percent soluble
sulfate by wsight, indicating negligible potential for below grade concrele degradation due to

sufiate atinck,

Soil Type 4 is sandy to very sandy claystone (CL). The claysione was encountered in Test
Boring 1 at & depth of 12 {est bgs and extending lo the termination of the boring (20 feet).
Standard Penetration Testing conducted on the soif resulted in SPT nN-valuss of grealer than 50
blows per foot (bpf), indicating the soll is hard in lerms of consistency. Moisture content and
grain size tesling resulied in moisture contents of 15 {o 16 percent with approximately 58
percent of the soil size particles passing the No. 200 sieve. Atterberg limil testing resulted in &
fiquid timit of 35 and a plastic index of 14.
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Additional descriptions and engineering properties of the soil encountered during drilling are
included on the boring logs. Laboratory Testing Fesults are suramarized on Table 1 and
presented in Appendix B. 1t should be undersiood that the soll descriptions reporied on the
boring logs may vary between boring locations and sampling depths, Similarly, the fines of
straligraphic ssparation shown on the boring logs represent approximaie boundaries belween
sall types and the aciual ransitions between types may be more gradual or variabla.

4.2 Groundwaler

Groundwater was encountered at depihs ranging from 13 to 16.5 feet in Test Boring Nos. 3 and
4, Test Boring Nos. 1 and 2 were div to 18 feel afler dilling. Groundwaler may affect
development of significant foundation excavalions or during installation of deep uiilities
depending on the final grading plans. Creek flow will vary due to rainiall, éraiﬂage, and other
factors not readily anparent at this time. It should be noted that groundwater levels, observed at
the time of the subsurface investigation, could changs due o seasonal varialions, changes in

land runoff characleristics and future development including of nearby arsas.
5.0 GEGTECHNICAL EVALUATION AND RECOMMENDATIONS

The following discussion is based on the subsurface conditions encountered in the borings
driflac! in the planned bridge foolprints. If subsurface condifions different from those described
herein are encountered during construciion or ¥ the project slemenis change from those
gescribed, Entech Engineering, Inc. should be potified so thet the evaluation and

recommendations presented can be reviewed and revised if ngcassary.

The site will be developed by consiructing two {2} bridges over Sand Creek and associaled site
improvements at Steding Ranch FHoad and Briargate Boulevard Crossings. The proposed
bridges are expected (o utilize driven H-pile foundations

Subsurface soil condilions encountered in the test borings drilled for the planned interchanges
consisted of sand fill and silty to very silly sand overlying silty o very silly sandstone and sancdy
to very sandy claystone. Bedrock was encountered at depths of 1 1o 10 feel in the test bordngs.
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The surficial sands and sand fill wers sncouniered in loose t© medium dense states. The
underlying sandstone was encountered in dense siates, and the underying claysione was

encountered at hard consistenaies,

5.1 Foundation Hecommendations

The main purposs of the subswiface investigation was to gather soll and bedrogk information for
the proposed bridge abulmenis for use in providing foundation recommendations and design
values. Recommendations for bridge supports using driven H-piles, shallow spread footings,

and parameiears for retaining walls are provided.

5.1.1 Deep Foundation Systems (Driven Heplliesg)

Based on evaluatlion of the sile subsurface conditions, it is believed that the plannad H-piles will
achieve most of their compressive strength through end bearing and skin friction in the
underlying sandstone and claystone bedrock (Soil Types 3 and 4). Some frictional resistance
will also be developed in the overburden sand {Soil Type 1). Design parameters for use in the
H-pile design, which includs 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 paramelers apply to piles spaced by horizonial
distances of at least 3 times the plle width. I the piles are spaced closer, reductions in the
aliowable pile capacity may be warranied. The following unit weights are recommended for the
site soil and bedrock,

Unit weight of native overburden sand 120 pci
Unit weight of sandstone bedrock 125 pof
Unit weight of silistone and claystone bedrock 125 pot

i is recommended that full-time observation of the H-pile installation be performed to compile
driving logs for each pile. Al a minimum, the log should include: the driving resistance per foot of
pite and per inch of pile over the last 3 inches; the pile driver make and model; rated energy; pile
cushionfcondition; observed damage; and final pile top logation. The guidance set forth in the

§ Subsuriace Soill Investigation
Starling Ranch Bridges

Starding Hanch Road over Sand Creelk &

Eriargate Boulevard over Sand Craek

£l Paso County, Colorado

Job do. 200045



State of Colorado Standard Specifications for Road and Bridge Construction, Section 502,

Hiling, is recommended. Piles should be driven 10 feat into bedrock or rafusal.

5,1.2 Shallow Foundation Pargmelers

Structures associated with the bridges can be supported with shaliow foundations resting on the
native sands, recompacied loose sands, or sandstone. It should be noted that dus to polential
shallow groundwater on this site (due to the proximily o Sand Creek), extensive subgrade
improvements are anticipated o support shallow foundations. The foundation members should
bear on the nalive site sands, sandsions, or be recompacted according o the “Struchwal Fill”
paragraph, Any lopscil must be removed and the existing subgrade cleared of any debris prior
to excavation. Loose scils or uncontrolled fill material beneath foundation components will
require removal and recompaction. Any expansive soils encounterad beneath the foundation will
require removal and replacement with non-expansive structural fill compacied according to the
“Structural Fill" paragraph. Any new fill should be placed to the requirements of the “Struciural
Fill" paragraph. On-sile granular sands may be used as structural fill as approved by Entech.
Any import maisrial should be approved by Entech prior to hauling o the site.

Provided the sbove recommendations are followed, an allowsable bearing prassure of 2400 psf
is recommended for the native sands. For recompacted sands or imported granular structural
fill, an allowable bearing capacity of 3000 psi is recommended. An allowable bearing capacity
of 4000 psi is recommended for undisturbed sandstone, Footings should extend a minimum of
30 inches below the adjacent exierior surface grade for frost protection. Following the above
foundalion subgrade preparation recommendations, and adhering to the recommended
maximum allowable bearing pressure, ii is expected to resull in foundalion designs which
should limit total and differential vertical movements.

Foundation excavations are recommended to extend at least 3 fest horizontally beyond the
foundation mils in order o provide adequate space for installation of drain materials (if
necessary) and placement of controlied #ill.  All foundation excavation side slopes should be
inclined at angles of 1Y/, horizonial to 1 vertical or flatter, as necessary, {o provide for excavation
sidewall stability during construction or as required by OSHA regulations.
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Entech should observe overexcavaied subgrades as well as the overall foundation excavation
subgrade and evaluate if the exposed conditions are consistent with those described in 1his
report.  Entech should also provide recommendations for overexcavation depth and other
subgrade improvements, if necassary, and the need {or drain systems based on the excavation

conditions cheerved at that time.

5.1.3 fetaining Wall Paramesters

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

required for wall dasign.

Hecommended Design Values — Lateral Loading
Equivalent fluid density for lateral earth pressure {aciive}, pof 45
{site granular soils)

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

Soil density (coimpacted sand), pof 125
Angle of Internal Friction {loose silty sand and sandy clay-silt) 26°
Angle of Internal Friction (compacied silty sand) 340
Coefficient of sliding between concrete and siity gravelly sand 0.358
Bearing capacity of sand, ps! 2400 psf
Bearing capacity of sandstone, psf 3500 psif

"Note:  The above lateral loading design values are for lavel back slope angles and no
surcharge loads. If wall hackdill is submerged, water pressures must be taken into account as
aaditional wall loading. If backfil slope angles are greater than zero degrees, or if the backill is
surcharged, the design values must be adjusted to account for additional iateral loading.
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5.2 Sie Selamic Classificstion

Based con the subsuriace conditions sncountered at the site and in accordance with Ssction
1613 of the 2015 Internationa! Building Code (IBC), the sile meels the conditlons of a Site Class

I
B

5.3 Surface snd Subsurface Drsinage

Posilive suriace drainage must be mainiained around strucluies o minimize infiltration of
surface water. A minimum gradient of 3 percent in the first 10 fast adiacent to foundation
components is recommended. A minimum gradient of 2 percent is recommended for paved
araas. All grades should be directed away from struciuwres.

To help minimize infiltration of water into foundation zonas, vagelative plantings placed close to
foundation components shouid be limiled io those species having low walering reguiremanis
and irrigated grass should not be locaied within 5 feet of foundation compenents. Similarly,
sprinklers are not recommenced io discharge water within 5 feet of foundation componants.
irrigation near foundations should be Emited to the minlmum amount sufficient to maintain
vegelation, Application of more rrigation water than necessary can increase the polential for

foundaton movement.

8.4 Concrete

Soluble sulfaie iesting was conducted on three samples of the sile soils to avaluate the polential
for sulfate attack on concrele placed below the surface grade. The test resulls indicated less
than 0.01 percent soluble suliate by weight for the site soils. The test resulls indicale the sulfale
component of the in-place sile solls presant a negligible exposure threat fo concrete placed

below grade that comes into contact with the site soils.

Type i cement is recommended for concrale al this site. To further avoid concrete degradation
during construction it is recommended that concrete not be placed on frozen or wet ground.
Care should 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

shoudd be removed by ditching to sumps and pumping the waler sway from the foundation area
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prior to concrete placement. I concreie is placed during pericds of cold temperatures, the
concrete must be kept from freszing. This may require covering the concrete with insulated

blankets and adding heat to prohibit freezing.

£.5 Foundation Excavation Observations

Subgrade preparaiion for bridge foundations and associaled improvements should bs ohserved
by Entech Engineering prior to construction of the foundation elements in order to verily that (1)
no anomalies are present, (2) materials of the proper bearing capacity have been encounterad
or placed, and (3} no soft, ioose, unconlrolied fill material, expansive soll or debris are present in
the foundation area prior to concrete placement or backiifling. Pile driving should be chserved 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 stebilization, if required, at

the time of excavation observation, i necessary.

5.8 Structural Fill

Areas 1o receive fill should have all lopsoil, organic material or debrls removed. Fill must bs
properly benched. The surface should be scarified and moisiure conditioned o within +2
percent of its optimum moilsture content and compacted o 95 percent of its maximum Modified
Proctor Dry Density (ASTM D-1557) bensath footings or floor stabs prior fo placing new fill.
New fill beneath foolings should be non-expansive and be olaced in thin lifts not to sxceed
& inches afier compaction while maintaining at least 95 percent of its maximum Modified Proctor
Dry Density (ASTM D-1557). These materals should be placed al a moisture content
conducive to compaction, usually 22 percent of Proclor oplimum moisture content. The
placement and compaction of fill should be observad and tested by Entech Engineering, Inc.
imported soils should be approved by Entech Enginearing, Inc. prior 1o being hauled 1o the site

and on-site granular soils prior to placement.

Compacted, non-expansive granular soil, free of organics, debris and cobblas grealer than 3-
inchas in diameter, is recommendad for filling foundation components. Al fill placed within the

foundation areas should be non-expansive and be compacied o a minimum of 88 percent of the
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soils maximum dry densily as determined by the Modified Proctor Test (ASTM D-1557) Fill
materal placed beneath fioor slabs should be compacted o a minimum of 95 percent of iis
maximum Modified Proctor Dry Density, ASTM D-1557.  Fill malerial should be placed in
horizontal lifis such that each finished It has a compacied thicknass of six inches or less. Fill
should be placed at water contents conducive to achieving adequale compaction, usually within
+2 percent of the optimum water content as determined by ASTM D-1557. Mechanical methods
can be used for placement and compaction of fill; howsver, heavy equipment should be kept at
distance from joundation walls and below slab infrastructurs o avoid overstressing. No water
flooding lechniques of any lype should be used for compaction or placement of foundation or
floor slab fill material.

.7 ittty Trench Backiil

Fill placed in utility trenches should be compacted o a minimum of 95 percent of its maximum
dry density as determined by the Standard Proctor Test (ASTM D-698) for cohesive soils and 85
percent as determinad by the Modified Proctor Test (ASTM D-1557) for cohesionless soils. Fill
should be placed in horizonial liits having a compacted thickness of six inches or less and at &
waler content conducive lo adequate 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 techniques of any typa
should be used for compaction or placement of utility trench fill.

Trench backiill placement should be performed in accordance with El Paso Couniy
specifications.  All excavation and excavation shoring/bracing should be performed in

accordance with OSHA guidelines.
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5.8 Cenersl Backfiil

Any areas to receive fill outside the foundation limits should have all topsoll, organic material,
and debris removed. Fili must be properly benched info existing slopes in order o be
adequately compacted. The fill receiving surdace should be scarified to a depih of 12-inches
and moisture conditionsd o = 2 percent of the optimum waler content, and compacted to a
minitnum of 98 percent of the ASTM D-1557 maxdmum dry density before the addition of new
fill. Fill should be placed in thin lifis not to exceed § inches in thickness afler compaction whils
maintaining at least 85 percant of the ASTM D-1557 maximum dry densily, Fill material should
he free of vegelation and other unsuitable material and shall not contain rocks or fragments
greater than 3-inches. Topsoil and strippings should be segregated from all other fill sources on
the site. Fill placement and compaction beneath and around foundations, in uliBly trenches,
heneath roadways or other structural fsatures of the project should be observed and tested by

Entach during consiruction.

8.9 Excavation Siabillly

Excavation sidewalls must be properly sloped, benched and/or otherwise supporied in order to
maintain stable conditions. Al excavation openings and work completed therein shall conform
to OSHA Standards as put forward in CFH 22, Part 1926.850-8652, {Subpart P},

5,10 Winter Construction

in the avent construction of the planned facility cceurs during winter, foundations and subgrades
should be protected from freezing conditions. Concrete should not be placed on frozen soll and
cnee concrete has been placed, It should not be aliowed 1o irezze. Similarly, once exposed, the
foundation subgrade should not be allowed o fresze. During site grading and subgrade
preparation, care should be taken to avoid burial of snow, ice or frozen malerial within the

planned conslruction area.
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5.11 Construction Oheervetions

It is recommended that Entech observe and document the foliowing activities during
gonstruction of the bullding loundations.

» Excavaled subgrades and subgrade preparation.

«  Drilled Pier Installation

= Placement of drains {if insialled).

« Piacement/compaction of fill material for the foundation components and relaining walls.

»  Placement/compaction of ulility bedding and rench backfill.

6.0 CLOSURE

The subsurface investigation, geoiechnical evaluation and recommendations presented in this
report are intended for use of C&C Land with gpplication o the proposed bridges over Sand
Creek at Sterling Ranch Road and Briargale Boulevard and their associated site improvemenis,
in £l Paso County northeast of Colorado Springs, Colovado. In conducting the subsurface
investigation, laboratory testing, enginsering evalualion and reporting, Eniech Engineering, inc.
endeavored o work in accosdance with generally accepled professional geotechnical and
geologic practices and principles consisient with the level of care and skill ordinarily exercised
by members of the geotechnical profession currently praciticing in same locality and under
sipifar conditions. No other warranty, expressed or implied is made. During final design and/or
construction, if conditions are encountered which appear different from those described in this
report, Entech Engineering, Inc. requesis thet # be nolified so that the evaluation and
recommendations presented herein can be raviewed and modified as appropriate.

if there are any guestions regarding the information provided herein or if Entech Engineering,
Ing. can be of lurther assistance, pleass do not hesitate to contact us.
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APPENDIX A: Test Boring Logs
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APPENDD B: Laboratory Test Resulls
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Appendix C

Roadway Design Plans

Briargate Parkway and Sterling Ranch Road
M &S Civil
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STERLING RANCH-STERLING RANCH ROAD

COUNTY OF EL PASO, STATE OF COLORADO

STREET IMPROVEMENT PLANS

AGENCIES
OWNER /DEVELOPER: SR LAND, LEE FIRE DISTRICT: BLACK FOREST FIRE PROTECTION DISTRICT
20 HOULOER CRESCENT, SUITE 20t 11445 TEACHOUT ROAD
<o SPRINGS, CO 80803 COLORADO SPRINGS, CO 80608
M MORLEY (758) 4711742 CHIEF BRYAN
{719) 495-43%0
COVIL ENGINEER: M & § GWL CONSULTANTS, INC. GAS DEPARTMENT: COLORADD SPRINGS UTUITES
20 BOULDER CRESCENT, SITE 110 7710 DURANT DR,
COLORADO SPRINGS, CO 80803 COLORADQ SPRINGS, CO 80947
VIRGL A SANCHEZ R.E. {718) 955-5485 TN WENDT
{718} E6B-35SE
COUNTY ENGIREERING: £X. PASO COUNTY DEVELOPMENT SERWCES BLECIRIC DEPARTMENT: MOUNTAN VEW ELECTRIC
2880 INTERNATIONAL CIRCLE suTE 10 11140 E. WOODKEN ROAD
COLORADD SPRINGS, €O FALCON, CO 8083t
ENNFER IRVINE, P.E. (725) 52D—swu (718) 495-2283
TRAFFIC ENGIHEERING: EL PASO COUNTY PUBHC SERWCES & COMMUNICATIONS: QWEST COMMUNICATIONS
TRANSPORTATION DEPARTMENT UNCL. LOCA
3275 AKERS DRIVE 80G) 9221987
COLORADC SPRINGS, €0 80972 AT&T (LOCATORS)
JENNIFER RVINE, P.E. (719} 520-6460 {719) 6353674
WATER RESOURCES STERUNG RANCH METRO DISTRICT ENGINEERS
JOS-HYDRQ CONSULTANTS
545 £. PMES PEAK AV::.. SUITE 300
COORADD SPRINGS, CO BOSD3
JHN MCONN (719} S6B-8769
NCHMARKS
%, THE TOP OF AN ALUMINUM SURVEYORS CAP, STAMPED "9HS3"
NORTHING = $11416.273
EASTNG = 235167.07¢
ELEVARON = 7023.42
2. THE JOP OF A RED PLASTIC SURVEYORS CAP, HLEGIBLE
NORTHNG = ¢0095.404
LASANG = 235052131
TLEVATION = 7000.40
3. THE TOP OF A RED PLASTIC SURVEYORS CAP, STANPED "3f4t"
NORTHNG = 411399.9682
EASING = 233849.817
ELEVATON = 7030.82
ABBREVIATIONS
ACT 3N FOW UNE F1 POINT OF TANGENCDY
BCR BACK OF CURE RETURM 3 FEET, FOOT PROP
BV BLOWOFF VALVE ASSENBLY A FiusE REN
N BECIHNG OF TRANSITIN HeR s s
g,_a CLASS, LENSERUNE s LOW POINT ELEVATION So Mﬂmﬁ
= END CUR3 RETURN 1. wEST Co8  TOP CORNER OF BOX
£ £her o asonaLt RS TR » €
£op END_OF PAVEMERT e DO OF Lontbos Lo GRRTRN
EFC . PASD COUNTY PCR OF PETURR a‘ UNDERGROUND POWER
E‘r‘" END TRANSITION g!c % 'RSE CURVE VLW i
74 [ PR OF VERTICAL INTERSEGTION ‘nﬁ‘ wm‘r’:‘nmm:
s e EOINE CF VERTEA CuE e
“ GRATE BREAK 2 PONT OF VERTICAL TAMGENT o YWD (ousc)

ANCHOR, CONC, REVERSE
ARODE

PROPOSED GAS ————
& PROPOSED SANTARY SEWER ————
MR & VACUUM VALVE STA PROPOSED WATER
B

CENTERUNE R . .

{4 A FRE KYDRANT {EXISTING)
EXSING SANTARY SEWER
DASTING CAS
Dcsm;ucmc(moam)

EQSHRG FBEA DPTC
EXISTING WATER

DECEMBER 2017

EXALX FOREST RO

COHPOKE RD,
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SCALE: NTS

Update when available

APPROVALS:
ENGINEER'S STATEMENT:

DETAl IMPH NI _PLANS AND SPECIFICATIONS FNGINEER'S STATEMENT:

THESE DETARED PLANS AND SPEC‘FK:A??{J‘&S WERE PREPARED UNDER MY DIRECTION ARD SUPERVISIGN. SAID DETAILED PLANS AND
SPECIFICATICNS HAVE BEEN PREPARED ACCORDING TO THE CRITEREA ESTABLISHED BY THE COUNTY FOR BETAILED DRANAGE PLANS ARD
SPEOFICATIONS, AND SAID DETALED PLANS AND SPECIFICATIONS ARE N CORFORMITY WATH THE MASTER PLAN OF THE DRANAGE BASIN.
SAID DETALED DRANAGE PLANS AND SPECICATIONS MEET THE PURPOSES FOR WHICH THE PARTICULAR DRAINAGE FACILITY(S) IS DESIGNED.
1 ACCEPT RESPCNSIBILITY FOR ANY LIABILTY CAUSED BY ANY NEGUGENT ACTS, ERRGRS, GR OMISSIONS ON MY PART 1N PREPARATION OF
THE DETANED IMPROVEMENT PLANS AND SPECIFICATONS,

VIRGH. A SANCHEZ, COLORADO P.E. RO, 37160 DAIE
FOR AND ON BEHALF OF M&S GVIL CONSULTANTS, INC.

WN R_STA

THE OWMER WILL COMPLY WTH THE REQUIREMERTS OF THE DRAINAGE REPORT AND PLAN AND THIS SET OF CONSTRUCTION DOCUMENTS.
THE OWRER WL COMPLY WiTH THE REQUIREMERIS OF THE GRADRG AND EROSON COMTROL PLAN.

SR LAND, UC DA3E
DIRECTOR OF PLANHING AND ENGRNEERING
PASO COUNTY:

COURTY PLAN REMEW IS PROVIDED QLY FOR GENERAL CONFORMANCE WiTH COUNTY DESIGN CRIJERIA. THE COUNTY IS ROT RESPONSIBLE
FOR THE ACCURACY AND ADEQUACY OF THE DESIGN, DIMENSIONS, AND/OR ELEVATIONS WHICH SHALL S€ CONFIRMED AT THE JOB SITE. THE
COUNTY THROUGH APPROVAL OF THIS DOCUMENT ASSUNES NO RESPONSIBILITY FOR COMPLETENESS ARD/OR ACCURACY OF THIS DOCUMENT,

FRED IN ACCORDANCE WTH THE REQUREWENTS OF THE EL PASO COUNYTY LAND DEVELOPMENT COOE, DRAINAGE CRITERIA, AND ENGREERING
CRITERIA MANUAL AS AMENDED.

JENNIFER IRVINE, P.E DATE
EHGINEERING MANAGER

STERLING RANCH METROPOLITAN (HSTRICT:
THESE DOCUMENTS HAVE BEEN REVEWED AND APPROVED FOR STORM DRAIN AND ASSOCIATED UBUTY SERVCE CONSTRUCTION,

FOR AND ON BEHALF OF THE STERLING RANCH METRO. DISTRICT DATE

BLACK FOREST FIRE PROTECTION DISTRICT:

ALL FIRE HYDRANTS SHALL BE INSTALLED ACCORDING TO THE BLACK FOREST FIRE PROTECHON DISTRICT SPECHICATIONS. THE NUMBER OF
FIRE HYDRARIS AND HYDRANT LOCATIONS AS SHOWN ON THE WATER WSTAULATION PLAN ARE CORRECT AND ADEQUATE 7O SATISFY THE
FRE PROTECTION REQUIREMENTS AS SPEQAED 8Y THE BLACK FOREST ARE PROTECTION DISTRICT.

FOR AND ON BEHALF OF THE SLACK FOREST FIRE PROTECTION DISTRICY CATE

SHEET INDEX

SHEET 1 WILE SHEET

SHEET 2 NOFES & DETALS SHEET

SHEET 3 PLAN & PROFRE - STA 0+£00.00 70 1245000
SHEET 4 PLAN & PROFRE =~ STA 12+50.00 30 24+79.37
SHEET & SIGNAGE & STRIPING PLAN
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20 BOULDER CRESCENT, SURE 110
COLORADO SPRINGS, CO 80503
PRONE, 719.955.5485

CIVIL CONSU

qull
ki

FOR AND ON
BEHALF OF
CONSULTANTS,
NG,

NAS CvL

VIRl A SANGHEZ, COLORADD PE. NO. 37160

FOR LOCATNG
& MARKING

GAS,
ELECTRIC,
WATER &

LIRES

FOR BURED UTLITY FORATION
48 HRS BEFORE YOU DIG
CALL 1-800-922-1987

USES OF THESE PLANS. AL CHANGES TO THE PLANS MUST BE X WRITHG AMD MUST BE APPROVED BY THE PREIPARER

THE ERGINEER PREPARIRG THESE PLANS WLL NOT 6L RESPONSBLE, OR LIABLE FOR, UNAUTHORIZED CHANGES TO OR
OF THESE PLANS,

CAUTION
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FROM VOLLMER ROAD - WHEATLAND DRIVE =
WIn 181 o
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COUNTY OF EL PASO, STATE OF COLORADO A= |>] -
LN=|ul ¢
r|lhGils] &
STREET IMPROVEMENT PLANS 5|2
O ™~
! 8:_. usg b4
INCLUDING SIGNAGE AND STRIPING PLAN | = 28s58%
AGENCIES JANUARY 2018 Zls *
APPROVALS; =4 eh e ey
QHNER/DEVELOPER: SR LANG, LLC Erg ENGINEER'S STATEMENT: o5 (3332
12:%. BOULDER cﬂsswg} SETE 201 \““wuasm,% Z|Y a2
1 ST/ - = ) BT
roogvs b s Radss F Q}QO REqy, ', . DETALED WPROVEMENT PLANS AND SPECIICATIONS ENGINEER'S STATEMENT: oA 3 S| & &
ST5Y ‘3‘9 mwmmmmmmmmmmn{mmmmmsmmas;emmmmnm &5 cladg
CIVE. ENGEER: H &S CML COMNSULTANTS, INC. Ay i TGS DEINLED FLANS AND SPECIICATIONS ARE IN CONFORMITY WM THE MASTER PLAR OF THE DRANAGE SAID DETALED DRAMAGE PLANS AND = Bl fz¥
gwnmmmmm ,F’ 60 <1 'E  SPECFICATONS MEET THE FOR WHCH THE mrms)%%%mmmﬁﬂmmm 0 HEEE]
VIRGIL A SANCHEZ PE. {710) 955-5485 %:% s’? CAUSED BY ANY NEGUGENT ACTS, ERRORS, ORf OMISSIONS ON MY PART I PREPARATION HEEES
COUNTY ENGINEERING: EL PASO COUNTY PLAKNING AND COMMUNITY T mﬁiﬁ'ﬁi\@ - =g
CEVELOPMENT 4 %nmml\“‘ ‘7, 8 g
2550 HTERMARONAL CIRCLE, SIATE 110 & ___,/___._’ - 29
CoLORDG , 00 80810 B VIRGIL A SANCHEZ, COLORADG PE, NO. 37160 BRE
JEFE RIGE, P.E. (718) 5206300 3 FOR AND ON BEHALF OF M&S CWIL CONSULTANTS, INC. g?’;
' ?ﬂgﬁ’gm mosp - y EVELOPER STATEMENT: s
COLORADD SPRINGS, 0O : OWNER/D : % s
JERNIFER RYNE, P.E. (719) 52@4450 UL R 4, THE OWNER HAVE READ AND YILL COMPLY WITH ALL OF THE REQUREMENTS SPECIFED
¥ THESE GETALED PLANS AND SPECIRCATIONS. H
WATER RESOURCES: STERLING RANCH NETRD DISTRICT ERGINEERS G
JOS-HYDRD CONSULTANTS o £
545 £. PIKES PEAK AVE., SUTE 300 £
COLORADD SPRAGS, CO 80903 T wo00EA RO Q" (‘“\W\/ lYy-yq i
JOHN MCGINN (719) 868-876% cogsr e - i S ‘ E
FIRE DSTRKT: BLACK FOREST FIRE PROTECTION DISTRICT 1 >y
11445 TEACHOUT N
CCLORADG: SPRINGS, €O 80908 o
CHIEF BRIAH JACK (719) 495-4300 s EL_PASQ COUNTY: 3
ARTMENT: COLORADG: SPRHGS LFTILIRES NTY PLAN REVIEW IS PROVIDED ONLY FOR GENERAL CONFORMAMCE WITH COUNTY DESIGN CROERA. THE COUNTY IS NOT RESPONSIELE FOR THE -
o o ’ 7730 DURANT DR RECURACY AHD JOFQKAEY OF DESIGN, ﬂ&mmfmammusmmaimmmmmm THE COUNTY THROUGH G
COLORADO SPRINGS, €O 80947 APFROVAL OF THS DOCULENT ASSUMES NO RESPONSIBILITY FOR COMPLETENESS AND/OR ACCURACY OF THIS DOCUMENT. 0
THe WENDT (715) 8653555 OF THE EL PASD COUNTY LAND DEVELOPMENT CODE, DRAINAGE CRITERW, AND ENGINEERMG CRAERIA §
ELECTRIC DEPARTMENT: OUHTAIN VIEN ELECTRIC 5
11140 £ WODDMEN
FALCON, CC 80831
(749) 495-2263 Mfg/ :
3 e
COMMUNICATIONS: CENTURYEMK / COMCAST COMMUNICATIONS BATE hag_PUE
{UACL. LOCATORS) {800) 922-1967 Egua‘
ATET (LOCATORS) (719} 635-3674 g =ig8y i
- (== =2O=
'.;" m <
g
DOCUMENTS HAVE BEEN REVEWED AND APFROVED FOR STORM DRAIN AND ASSOCIATED UTILITY SERVICE CONSTRUCTION. .
O
BENCHMARKS: g
1. THE TOF OF AN ALUMINUM  SURVEYORS CAP, STANPED "S853", AT 2, _ S8 8
THE SOUTHEAST BOUNDARY CORNER OF BARBARICK SUBDMSION FOR AND ON BEHAF OF THE SIERLING RANCH WETRO. DISTRICT DATE o
NORTHING = 411416.273 u
= 235167074 5
HEvoon - T3 E
2 THE TOP OF A RED PLASTC CAP, ILLEGIBLE, AT THE <
BOUNDARY CORMER OF PAWNCE RANCHERGS SUBDIMISKN 2
NORTHING = 510095.40¢ E

Fie; 0:\09002A\Sterfng Rench Disirict\dwg\Emmsl Twg\Streat\Dricrgole PRwA\SOLdwg Plotsternp:  1/4/2018 8:01 A

ELEVATION = 7000.40 I 5
1mEmPuFARE:mmmswmm‘sam AT 53
THE SOUTHWEST BOURRARY CORNER OF BARBARICK SUBDISIO F—'g
NORTHING = 411385.962 ; oy
DASTRG = 233843.817 [H
ELEVATION = 7030582 i
i g
EO
5
52
SHEET INDEX 2%
BASIS OF BEARINGS: £
SHEET 1 TITLE SHEET g2
THE WEEPE OF THE SOU?;WESF W (SW!/#) OF SECTION 3. sﬂgﬁ’g ﬂ&& DEI'N[S?-%EJLI' 9E P - ug
THE SOUTHWEST CORNER OF SOUTHWEST (SWLM)&’A SHEET 4 PLAN & PROFILE — "INTERIM" BRURGATE PARWWAY gg
2«!/2 nmmwwsmm?susumor THE SOUTHEAST SHEET 5 SIGNAGE AND STRIPING PLAN P
CORNER OF SAID SOUTHWEST QUARTER (SW1/4) BY A 2—1/'2 ALUMINUM g
CAP STWPED IS 1162¢", SAD LI BEARS W 8714'14" £, A DSTARCE RV v gz
OF 2,722.55 FEET, g BE
=
m0dam s gz
H
2%
e}
ABBREVIATIONS ?:
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TN ALow PT_ POINT OF TANGENCY fu
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Fie: - 0:\03002A\Sterling Ranck Disticl \dwg\Const Dug\Stroet\Erirgate Phwy\SI0Z.dwg Plolstormp:  1/3/2018 B:50 Py

GENERAL, CONSTRUCTION NOTES;

1.

7.

1T SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR TO VERIFY THE EXISTENCE AND LOCATION OF ALL UNDERGROUND UTLITES
ALGNG THE ROUTE OF THE WORK. THE OMISSION FROM OR THE NCUUSION OF UTIUTY LOCATIONS OH THE PLANS IS HOT 10 BE
CONSIDERED AS THE KONEXSTENCE OF OR A DEFINIE LOCATON OF EXISTING UNDERGROUND UTRITIES.

THE CONTRACTOR WILL TAKE THE NECESSARY FRECAUTIONS TO PROTECY EXISTING UBLITIES FROM DAMAGE DUE TO THIS OPERATION.
“m{vgé.umcsmmzunums WL SF REPAIRED AT THE CONTRACTOR'S EXPENSE, AND ANY SERVICE DISRUPTICN WILL BE SETRLED BY

ADDIRONAL EROSION CONTROL STRUCTURES MAY BE REQUIRED AT THE TIME OF CONSTRUCTION.

ALL BACKPILL, SUB-BASE, AND/OR BASE COURSE (CLASS 6) MATERIAL SHALL BE COMPACTED PER THE SULS ENGINEER'S
RECOMMENDATIONS, AND APPROVED BY EL, PASO COUNTY PLANNING AND COMMUMNITY DEVELDPMENT DIVISION.
UNLESS OTHERWSE INDICA

ALL STATIGHING IS CENTERLINE OF IMPROVEMENTS TED. AL ELEVATIONS ARE FLOW LINE UNLESS OTHERWSE
WOICATED AS TOP BACK OF CURB (TBC), ASPHALT (ASP), OR TOP OF INLET OR BOX (T0BL

ALL DISTURBED: PAVEMENT EDGES SHALL BE CUT TO NEAT UNES. REPAIR SHALL CONFORM TO EPC ECM AFPENDIY X - 1.2C.

ALL INTERSECTION ACCESSES TO BE CONSTRUCTED WATH A 25 FOOT SIGHT VISIBILITY TRIANGLES EXCEPT BRARGATE PARKWAY AND
VOUMER ROAD WHICH ARE ARTERIALS AND A 50 FOOY SIGHT VISIBILITY TREANGLE IS REQUIRED AND THERE SHALL BE NO OBSTRUCTIONS
GREATER THAN 38" VERTICAL W THIS AREA.

ALL CULVERTS AND STORM DRAIN PiPES SHALL BE SMOOTH WTERIOR CORRUGATED POLYERHYLENE PIPE (HDPE}, REINFORCED COMCRETE
PIPE (RCP). ALL CULVERTS SHALL BE PLACED COMPLETE WATH FLARED END SECTIONS. ADEQUACY OF MATERIAL THICKNESS FOR ANY
CSP INSTALLED SHALL BE VERIFIED BY CWNER'S CECTECHMICAL ENGINEER TO SUPPORT MINMUM 50 YEAR DESIGN LFE.  CULVERTS WUST
CONFORM TO £PC ECM SECTION 3.32 ~ CULVERTS.

AND BASE COURSE THICKNESS (COMPACTED) FOR ROADS SHALL BE PER DESIGN REPORT BY OWMER'S
GEQTECHNICAL ENGINEER. OWNER'S GEOTECHMICAL ENGINEER
CONDITIONS AND DETERMINE IF ADDITIONAL MEASURES ARE NECESSARY TO ASSURE STABILITY OF THE NEW RDADS. PAVEMENT DESIGN
SHALL BE APPROVED BY £L PASO COUNTY PLANNING AND COMMUNITY DEVELOPMENT DIMSION PRIOR 10 CONSTRUCTION.

SIGNING AND STRIPING NOTES:

?ll.l-:-ffgg‘s AND PAVEMENT MARKINGS SHALL BE IN COMPUANCE WITH THE CURREHT MANUAL ON UNSORM TRAFFIC CONTROL DEVICES

REMOVAL OF EXISTING PAVEMENT MARKINGS SHALL BE ACCOMPUSHED BY A METHOD THAT DOES NOT MATERIALLY DAMAGE THE
PAVEMENT. THE PAVEMENT MARKINGS SHALL BE REMOVED TO THE EXTENT THAT THEY WEL NOT BE WSIBLE UNDER DAY OR MIGHT
CONDITIONS. AT NO TIME WILL IT BE ACCEPTABLE TO PAINT OVER EXISTING PAVEMENT MARKINGS.

ANY DEVIATION FROM THE STRIPING AND SIGMING PLAN SHAIL BE APPROYED BY EL PASO COUNTY PLANMING AND COWMUMTY
DEVELOPMENT DIVISION.

ALL SIGNS SHOWN ON THE SIGNING AND STRIPING PLAN SHALL BF NEW SIGNS. EXISTING SIGNS MAY REMAIN DR BE REUSED ¥ THEY
MEET CURRENT EL PASO COUNTY AND MUTCD STANDARDS.

STREET NAME AND REGULATORY STOP SIGNS SHALL BE ON THE SAME POST AT MTERSECTIONS.
ALL REMOVED SIGNS SHALL BE DISPOSED OF IN A PROPER MANNER BY THE CORTRACIOR.
ALL STREET MAKE SIGNS SHALL HAVE D" SERKES

HA LOWER CASE LETIERMG DN
13" BLANK WITH A WHITE BORDER THAT IS NOT RECESSED. THE WDTH OF THE NON-RECISSED WHITE BORDERS SHALE MATCH PAGE
235 OF THE 2012 MUTCD "STANDARD HIGHWAY SIGNS®

ALL TRAFFIC SIGNS SHALL HAVE A MINIMUM HIGH INTENSITY PRISVATIC GRADE SHEETING.

ALL LOCAL RESDENTIAL STREET SIGNS SHALL BE MDUNTED ON A 1.757 ¥ 1.75" SQUARE TUBE SIGN POST AND STUB POST BASE. FOR
OTHER APPUCATIONS, REFER TO THE CDOT STANDARD $-614-8 REGARDING USE OF THE P2 TUBULAR STEEL POST SLIPBASE DESIGN.

. ALL SIGNS SHALL BE SINGLE SHEET ALUMINUM WITH 5.300~ MIMIMUM THICKMESS.

. ALL UMIT LINES/STOP LNES, CROSSWALK UNES, PAVEMENT LEGENDS, AND ARROWS SHALL BE A WINIUM 125 MIL THICKNESS

PREFORMED THERMOPLASHC PAVEMENT MARKINGS WITH TAPERED LEADING IDGES PER COOY STANDARD S-627-1. WORD AND SYMBOL
gxms mAsi.zl:’BE THE RARROW TYPE. STOP BARS SHALL BE 24" IN WDTH. CROSSWALKS LIRES SHALL BE 12" WDE AND & LONG
COUT 5-627~1.

ALL LONGITUDINAL UNES SHALL BE A MINIMINA 15081 THICKHESS EPOXY PAINT. AL MDN-LOCAL RESIDENTIAL ROADWAYS SHALL
INCLUDE. BOTH RIGHT AND LEFT EDGE LINE STRIPING AND ANY ADDITIONAL STRIPING AS REQUIRED BY CDOT S—627-1.

. THE CONTRACTOR SHALL NOTIFY £ PASO COUNTY DEPARTMERT OF PUBLIC WORKS {719) 520-6819 PRIOR TO AND UPON COUPLETION

OF SIGHING AND STRIPING.

THE CONTRACTOR SHALEL OBTAN A WORK 1N THE RICHT OF WAY PERMT FROM THE EL PASO COUNTY DEPARTMENT OF PUBLIC WORKS
PRIOR T0 ANY WORK WATHIN AN EXISENG FL PASQ COUNTY ROADWAY, INCLUDING SIGNAGE OR STRIPING.

1

i O

ALL DRAINAGE AND ROADWAY CONSTRUCTION SHALL MEET THE STANDARDS AND SPECIFICATIONS OF THE CITY OF COLORADG
SPRINGS/EL PASO COUNTY DRAINAGE CRITERIA MANUAL, VOLUBIES 1 AND 2, AND THE £L PASOD COUNTY ENGINEERNG CRITERIA UANUAL.

uc

2. CONTRACTOR SHALL BE RESPONSIBLE FOR THE NOTFICATION AND FIELD ROTFICATION OF ALL EXISTING UTRITIES, WHETHER SHOWN ON

THE PLANS OR ROT, BEFORE BEGNNING CONSIRUCTION. LOCATION OF £XSTING UTISTIES SHALL BE VERFED BY THE CONTRACTOR
PRIOR O CONSTRUCTION. CAIL 811 TO CONTACT THE UTIUTY ROTHICATION CENTER OF COLORADO (UNCC).

3. CONGRACTCR SHALL MEEP A COPY OF THESE APPROVED PLANS, THE GRADING AND EROSION CONIROL PLAN, THE STORMWATER

MANAGEMENT PLAN (SWMP), THE SORS AND GEQTECHNICAL REFORT, AND THE APPROPRIATE DESIGN AND CONSTRUCTION STAMDARDS
AND SEECEFICATIONS AT THE JOB SITE AT ALL TIMES, INCLUDING THE FOLLOWNG:

PASD COUNTY DRAMAGE CRITERIA MARURL, YOLUMES § ANS 2
c COLORADO DEPARTMENT OF TRANSPORTARON (CDOY) STANDARD SPECIFICATIONS FOR RCAD AND BRIDGE CONSTRUCTON
d. CDET ¥ & S STANDARDS

CEPICTED N THESE PLANS 1N WORDS OR GRAPHIC REPRESENTATION, ALL DESIGM AND CONSTRUCTION
RELATED TO ROADS, STORME DRANAGE AND EROSION COMTROL SHALL CONFORM TO THE STANDARDS AND REQUIRENMENTS OF THE MOST
RECENT VERSION OF THE RELEVANT ADOPTED £1 PASO COUNTY STANDARDS, INCLUDING THE LAND DEVELDPMENT GODE, THE
ENGIVEERING CRITERIA MANUAL, THE DRAINAGE CRITERIA MANUAL, AMD THE DRAINAGE CRITERIA MANUAL VOLLME 2. ANY DEVIATIONS
FROM REGULAROHS AND STAMDARDS MUST BE REQUESTED, AND APPROVED, IN WRITING, ANY MODIFICATIONS WECESSARY TO KEET
CRITERIA AFTER-THE-FACT WL BE ENTIRELY THE DEVELOPER'S RESPONGIBRITY YO RECTFY.

5. 4T iS THE DESIGN ENGINEER'S RESPONSIBILITY TO ACCURATELY SHOW EXISTING CONDITIONS, BOTH ONSITE AND OFFSIEE, ON THE

CONSTRUCTION PLANS. ANY MODIFCATIONS MECESSARY DUE TO CONPLICTS, CMISSIONS, OR CHANGED CORDITKNS WML BE ENTIRELY

THE PEVELOPER'S RESPONSIBILITY 10 RECTFY.

6 CONTRACTOR SHALL SCHEDULE A PRE-CONSTRUCTION MEETING WATH EL PASC COUNTY PLANNING AND COMMUMITY DEVELGPMENT —

7. 1T IS THE CONTRACTOR'S RESPOM!

NSPECTIONS, PRIOR TO STARTING CONSTRUCTIRL
AD BHE REQUIREMENTS OF ALt JURISDICTIONAL AGENCIES AND TO OBTAIN ALL

SIBILITY TO UNDERST/
REQUIRED PERMATS, INCLUDING BUT NOY LIMITED TO EL PASC COUNTY ERCSION AND STORMWATER QUALITY COMTROL PERMIT
REGY CODPLAN DEVELOPMENT PERMIT, U.5. ARWMY CORPS OF ENGINEERS-ISSUED 401 AND/OR 40%¢ PERMITS, AND

ONAL BURDING
COUNTY AND STATE FUGITIVE BUST PERMITS.

8 CONTRACTOR SHALL MOT DEVIATE FROM THE PLANS WATHOUT FIRST ORTAINING WRETTEN APPROVAL FRO THE DESIGN DHGINEER AND

DEPARTMENT OF PUBLIC WORKS. CONTRACTOR SHALL NOTIFY THE DESION ENGINEER HAMEDIATELY UPON DISCOVERY OF ANY ERRORS OR
HCONSISTENCIES.

ALL STORM DRAIN PIPE SHALL BE CLASS #l RCP UNLESS OTHERWISE NOTED AND APPROVED BY DEPARTMENT OF PUBLIC WORKS.

10, CONTRACTOR SHALL COORDINATE GEQTECHMICAL TESENG PER FCM STANDARDS. PAVEMENT DESIGN SHALL BE APPROVED BY £L PASO

COUNTY DEPARTMENT OF PUBLIC WORKS PRIOR TO PLACEMENT OF CURS AND GUTTER AND PAVEMENT.

i, ALL CONSTRUCTION TRAFFIC MUST ENTER/EXNIT THE SITE AT APPROVED CONSTRUCTION ACCESS PONTS.

SIGHT MIIEAITY TRIANGLES AS IDENTIFIED I8 THE PLANS SHALL BE PROVIDED AT ALL NTERSECTIONS. OBSIRUCEONS GREATER THAN
8 INCHES VERTICAL ABOVE FLOWLNE ARE NOT ALLOWED WATHIN SIGHT TRIANGLES.

13. SIGHING AND STRIPING SHALL COMPLY WEH EL PAS) COUNTY DOT AND MUTCO CRITERIA
14. CONTRACTOR SHALL OHTAIN ANY PERMITS REQUIRID BY £l PASO COUNTY DEPARTMENT PUBLIC WORKS, INCLUDING WORK TN THE

RIGHT-OF-WAY AND SPECIAL TRANSPORY PERMITS,

THE LUMITS OF CONSTRUCTION SHALL REMAIN WITHIN THE PROPERTY UNE UNLESS OTHERWASE NOTED, THE OWNER/DEVELOPER SHALL
OBTAIN WRITTEN PERMISSION AND EASEMENTS, WHERE REQUIRED, FROM ADJOMMING PROPERTY OWNER(S) PRIDR TO ANY OFF-SITE
DISTURBARCE., GRADING, OR CONSTRUCTION.
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GENERAL CONSTRUCTIQN NOTES:

1.

T SHALL BE THE RESPONSIBIITY OF THE CONTRACTOR TO VERIFY THE EMSTENCE AKD LOCATION OF ALL
UNDERGROUND UTILITES ALOMG 7HE ROUTE OF THE WORK. THE OMISSION FRON OR THE INDLUSION OF
UTILITY LOCATIONS ON THE PLANS 15 NOT T0 BE CONSDEREC AS THE NOMEXSTENCE OF OR A DEFNFE
LOCARION OF EXISTING UNDERGROUND UTLITES.

THE CONTRACTOR WILL TAXE THE NECESSARY PRECAUTIONS JO PROTECT EXISTING UTILTIES FROM DAMAGE
DUE TO TefiS OPERATICN, ANY DAMAGE T0 THE UTHITES WL BE REPANRED AT THE CONTRACTOR'S EXPENSE,
AND ANY SERMICE DHSRUPTION WL BE SETTILED BY THE CONTRACTOR.

ADDITIORAL EROSION CONTROL STRUCTURES MAY BE REQUIRED AT THE TIME OF CONSTRUCTION.

ALL BACKFIEL, SUB~BASE, AND/OR BASE COURSE (CLASS B} MATERIAL SHALL BE COMPACTED PER THE SOLS ENGINEER'S
RECOMMENDATIONS, AND APPROVED BY EL PASO COUNTY DEVELOPMENT SERVICES ENGINEERING DIVISION,

AL STATIONING 1S CENTERLINE OF IMPROVEMENTS UMLESS OTHERWISE INDICATED, ALL ELEVATIONS ARE RLOW UNE UNLESS OTHERWSE
INDICATED AS TOP BACK OF CURE {IBC), ASPHALT {ASP), OR TOP OF ®ET OR BOX (o8},

ALL ISTURBED PAVEMENT EDGES SHALL BE CUT 10 NEAT LINES. REPAR SHALL CONFORM TO EPC ECM APPERDIX X ~ 123G

ALL INTERSECTION ACCESSES 70 BE CONSTRUCTED YTH A 25 FOOT SICHT WISIBLITY TRIANGLES EXGEPT {VOLLMER ROAD? MARKSHEFFEE
ROAD? BRAIRGATE PARKWAY?] WHICH 1S AN ARTERIAL AND & 50 FOOT SIGHT VISBRITY TRIANGLE IS REQUIRED AND THERE SHALL 8
NO OBSTRUCTIONS GREATER THAN 18" [2] IN THIS AREA.

ALt CULVERTS AND STORK DRAIN PIPES SHALL BE SMODTH INTERIOR CORRUCATED POEYLTHYLENE FIPE {HOPE), REMFORCED CONCRETE
PIPE (RCP). ALL CULVERTS SHALL BE PLAGED COMPLETE WATH FLARED END SECTONS. ADEQUACY OF MATERIAL THICKNESS FOR ANY
CSP INSTALLED SHALL BE VERIFIED BY OWNER'S GEOTECHRICAL ENGINEER TO SUFPORT MININUIE 50 YEAR DESIGN LFE. CULVERTS BUST
CONFORM TO EPC £CM SECTION 3.32 — CULVERTS.

ASPHALT THICKNESS AND BASE COURSE THICKNESS (COMPACTED) FOR RDADS SHALL BE PER DESIGN REPOAT BY OWNER'S
CEQTECHNICAL ERGINEER. CEQTECHMICAL ERGINEER TO BE OR SITE AT THE TINE OF ROAD CONSTRUCTICGN TO EVALUATE SOL
CONDITICNS AND DETERMINE IF ADDITIONAL MEASURES ARE NECESSARY 70 ASSURE STABIITY OF THE NEW ROADS. PAVEMENT DESIGN
SHALL BE APPROVED BY EL PASC COUNTY DEVELOPHMENT SERVICES ENGNEERING DIMSION PRIOR 30 CONSTRUCTION.

SIGNING AND STRIPING NOTES:

2,

0.

&51%656 AND PAVEMENT MARKINGS SHALL BE N COMPUANCE WATH THE CURRENT MANUAL ON UNIFORM TRAFFIC CONIRCL DEVICES

REMOVAL OF EXISTING PAVEMENT MARKINGS SWAUL BE ACCOMPUSHED 8Y A METHOD THAT DOES NOT MATERIALLY DAMAGE THE
PAVEMENT.  THE PAVEMENT MARKINGS SHALL BE REMGVED TO THE EXTENT THAT THEY WL NOT BE VISIBLE UNDER DAY OR NIGHT
CORDITIONS. AT RO TIME WAL 1T BE ACCEPTABLE TO PAINT OVER £XISTING PAVEMENT MARKINGS.

ANY DEVIATION FROM THE SEUPIG AND SIGNNG PLAN SHALL BE APPROVED BY £L PASO COUNTY DEVELOPMENT SERVICES.

ALL SIGNS SHOWN ON THE SIGNING AND STRIPING PLAN SHAUL BE NEW SIGNS. EXISTING SIGNS MAY REMAIN OR BE REUSED If BMEY
MEET CURRENT EL PASO COURTY AND MUTCD STANDARDS.

STREET NAME AND REGRKATORY SYOP SIGNS SHALL BE ON THE SAME POST AT INTERSECTIONS,
ALE REMOVED SIGNS SHALL BE DISPOSED OF IN A PROPER NARNER BY THE CONTRACTOR.

ALL SIREET MAME SiGNS SHALL HAVE ‘D" SERIES LETIERS, WITH LOCAL ROADWAY SIGNS BEING 4" UPPER-LOWER CASE LETTERING ON
B” BLANK AND NON-LOCAL ROADWAY SIGNS SEING 6™ LETIERING, UPPER—LOWER CASE ON 12* BLANK, WiTH A WHITE BORDER TRAT IS
NOF RECESSED. MULTI-LANE ROADWAYS WTH SPEED LBAITS OF 40 MPH OR HIGRER SHALL MAVE 8" UPPER-LOWER CASE LETERING ON
6™ BLANK WITH A WHITE BOROER THAT IS NOT RECESSED. THE WDTH OF THE NON-RECESSED WHITE BORDERS SHALL MATCH PAGE
255 OF THE 2012 NUTCD *STANDARD HIGHWAY SIGHS™

AL TRAFFIC SIGNS SHALL HAVE A MINMMUM HIGH INTENSITY PRISNATIC GRADE SHEETING.

ALL LOCAL RESDENTAL STREET SIGNS SHALL BE MOUNTED ON A 1.75% X 1.75" SQUARE TUBE SIGN £OST AND STUB POST BASE. FOR
OTHER APPLICATIONS, REFER TO THE COOT STANDARD S-614-8 REGARDING USE OF THE P2 TUBULAR SIEEL POST SUPBASE DESIGH.
ALL SGNS SHALL BE SINGLE SHEEY ALUBINUM WITH (L100” MINIUM THICKNESS.

ALL LIMIT LINES/STOP LINES, CROSSWALKX LINES, PAVEMENT LEGENDS, AND ARROWS SHALL BE A MINMRUM 125 M THICKNESS

PREFORMED THERMOPLASTIC PAVEMENT MARKINGS WTH TAPERED LEADING £DGES PER 0DCT STANDARD 5-527-1. WORD AND SYMBOL

:?.RRKSNGS SHALL BE THE NARROW TYPE. STOP BARS SHALL BE 24" IN WOTH. CROSSWALKS LINES SHALL 8E 12* WOE AND 8' LONG
€DOT S-627-1.

. ALL LONGITUDINAL UNES SHALL BE A MINIMUM 15ML THICKNESS EPOXY PAINT, AL NON-LOCAL RESIDENTIAL ROADWAYS SHALL

INCLUDE BOTH RIGHT AND LEFT £DGE LINE SIRIPING AND ANY ACDITIONAL STRIPING AS REQUIRED BY CDOGT 5-627-1.

. THE CONTRACIOR SHALL NORFY £ PASQ COUNTY DEVELOPMENT SERVCES {719) 520~66:5 PRIOR 70 AND UPON COMPLETION OF
TRIPING.

SIGHNG AND S

THE CONTRACTOR SHALL OBTAIN A WORK IN THE RIGHT OF WAY PERMIT FROM THE EL PASG COUNTY PUBLIC SERVICE DEPARTMENT
(PSD) PRIOR O ANY SIGNAGE OR STRIFING WORK WETHN AN EXISTING EL PASO COUNTY ROADWAY.
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STANDARD NOTES FOR EL PASC COUNTY CONSTRUCTION PLANS
1. ALL DRANAGE AND ROADWAY CONSTRUCTION SHALL MEET THE STANDARDS AMD SPECIFICATIONS OF THE CITY OF COLORADD

SPRINGS/FL. PASO COUNTY DRANNAGE CRITERIA MANUAL, VOLUMES } AND 2, AND THE EL PASO COUNTY ENGINEERING CRITERIA MAMUAL,

2. CONTRACTOR SHALL BE RESPONSIBLE FOR THE NOTIFICATION AND FIELD NOTFICATION OF ALL EXISTING UTILITIES, WHETHER SHOWN ON
THE PLANS OR NOT, BEFORE BEGINNING CONSTRUCTION, LOCATION OF EXISTING UNLITES SHALL BE VERIFIED BY THE CONTRACIOR
PRIOR TO CONSTRUCTION, CALL Bit TO CONFACT THE LRLITY NOTIFICATION CENTER OF COLORADG (UNCC).

3. CONTRACTOR SHALL KEEP A COPY OF THESE APPROVED PLANS, THE GRADING AND EROSIGN CONTROL PLAN, THE STORMWATER
MANAGEMENT PLAN (SWNP), THE SOLS AND CEDTECHNICAL REPORT, AND THE APPROPRIATE DESIGN AND COMSTRUCTION STANDARDS
AND SPECFICATIONS AT THE JOB SITE AT ALL THMES, INCLUDING TWE FOLLOWNG:

0. EL PASD COUNTY ENGINEERING CRITERIA MANUAL {ECH)

b CITY OF {OLORAD0 SPRINGS/EL PASO COUNTY DRAINAGE CRITERIA MANUAL, WLUMES 1 AND 2

£ COLCRADD DEPARTMENT OF TRANSPORTATION {CDOT) STANDARD SPEGRCARONS FOR ROAD AND BRIDGE CONSTRUSTION
d. COOT K & S STANDARES

4. NOTRTMSTANDING ANYTSING DEPICIED # THESE PLANS B WORDS OR GRAPHIC REPRESENTATION, ALL CESIGN AMD CONSERUCTION
RELATED 10 ROADS, STORM DRAINAGE AND EROSION CONTROL SHALL CONFORM TO THE STANDARDS AND REQUIREMENTS OF THE MODST
RECENT VERSION OF THE RELEVANT ADOPTED EL PASO COUNTY STANDARDS, INCLUDING THE LAND DEVELOPNENT CODE, THE
ENGINEERING GRITERIA MANUAL, THE DRAINAGE CRITERIA MANUAL, AND THE DRAINAGE CRITERIA MANUAL WLUME 2, ANY DEVIATIONS
FROM REGULATIONS AND STANDARDS MUST BE REQUESTED, AND APPROVED, IN WRITING, ANY MODIFICATIONS NECESSARY T MEET
CRITERIA AFTER-THE-FACT WLL BE ENTIRELY THE DEVELOPER'S RESPORSIBRITY YO RECTFY.

5 1T 1S THE DESIGH ENGREER'S RESPONSIBILITY 0 ACCURATELY SHOW EXISTNG CONDITIONS, BOTH ONSITE AND OFFSTE, ON THE
CORSTRUCTION PLAKS, ANY MODIFICATIONS NECESSARY DUE TO CONFLICTS, DMISSIONS, OR CHANGED CONDITIONS WAL BE ENTIRELY
THE DEVELOPER'S RESPONSIEILTY 10 RECTEY.

6. COMTRACTOR SHALL SCHEDULE A PRE-CONSTRUCRON MEETING WATH £ PASO COUNTY DEVELOPMENT SERWCES DEFARTMENT {0} ~
INSPECTIONS, PRIOR YO STARTING CONSTRUCTION.

7. It 1S THE CONTRACTOR'S RESPONSBILITY 10 UNDERSYAND THE REDUIRENENTS OF ArL JURISDICHONAL ACENCES AND TO OBTAIN ALL
REQURED PERMITS, INCLUDING BUT NOT LBITED TO £t PASO COUNTY EROSION AND STORMWATER OUAUTY CONTROL PERMIT (ESQCP),
REGUNAL BUILDING FLOODPLAIN DEVELOPMENT PERMIT, 1.5, ARMY CORPS OF ENGINEERS-1SSUED 403 ANDJOR 404 PERMIYS, AND

COUNTY ANC STATE FUGITIVE DUST PERMITS.

8 CONTRACTOR SHALL NOT DEVIATE FROM THE PLANS WTHOUT FIRST OBTANING WRITTEN APPROVAL FROM THE DESIGN ENGINEER AND
BSD.  CONTRACTOR SHALL NOTIFY THE DESIGN ENGREER HMMEDIATELY UPON DISCCVERY OF ANY ERRORS OR IRCONSSTENCIES.

9. AU STORM ORAM PIPE SHALL BE CLASS 5t RCP UNLESS OTHERWSE ROTED AND AFFROVED BY DSD,

10. CONTRACTOR SHALL COCRDINAIE GEOTECHNICAL TESTIMNG PER ECM STANDARDS. PAVEMENT DESIGN SHALL BE APPROVED BY £1 PASO
COUNTY DSD PRICR TO PLACEMENT OF DURE AND GUTTER AND PAVEMENT.

3. ALL CONSTRUCTION TRAFFIC MUST ENTER/EMIT THE SITE AT APPROVED CONSTRUCTION ACCESS PONTS.

§2. SGHT VISIBIUTY TRIANGLES AS IDENTIFED IN THE PLANS SHALL BE PROVDED AT Ati INTERSECTIONS., OBSTRUCRONS GREATER THAM
18 INCHES ABOVE FLOWLINE ARE NOT ALLOWED WRN SGHT TRIARGLES.

13, SICNING AND STRIPING SHALL COMPLY WTH EL PASO COUNTY DOT AND MUTCH CRIERIA [IF APPLICABLE, ADDITIONAL SIGNING AND
STRPING NOTES WL BE PROVIDED.}

14, CONTRACTOR SHALL OBTAM ANY PERIATS REQUIRED BY EL PASO COUNTY DOT, INCLUDING WORK WITHIN THE RIGHT-CF-WAY AND
SPECIAL TRANSPORT PERNITS.

15, THE LIMITS OF CONSIRUCTION SHALL REMAIN WTHIN THE PROPERTY LINE UNLESS OTHERWSE NOTED. THE OWNER/DEVELOPER SHALL
OBTAIN WRUTTEN PERMISSION AND EASEMENYS, WHERE REQUIRED, FROM ADJINING PROPERTY OWHER(S) PRICR 10 ANY OFF-SITE
DISTURBANCE, GRADING, OR CONSTRUCTICN,
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Appendix D

Sterling Ranch 404 Permit



N ol S GNED
DEPARTMENT OF THE ARMY

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

REFLY TO
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 iand, LLC

20 Boulder Crescent Suite 201
Colorado Springs, CO 80903

Mr. Morey:

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 retum 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 attention 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 fo the attention of the Regulatory

Division at the above address.

Within ten days, both signed copies of the accepted permit shouid be }eturned tous.
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
i

Enclosures

Van Truan
Chief, Southern Colorado
Regulatory Branch
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DEPARTMENT OF THE ARNY SIGNED

ALBUGUERQUE DISTRICT, CORPS OF ENGINEERS
200 SOUTH SANTA FE AVENUE, SUITE 301
PUEBLO, COLORADO 810034270

REPLY TO
ATTENTION OF

. February 29, 2016
Regulatory Division

SUBJECT: Action No. SPA-2015—:00428~SCO, Sterling Ranch Residentiél 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 Actto 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-201 5.00428-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, to

undertake the proposed work.

Enclosed is & compliance certification form. Upon completion of the project, please
sign and date the form and return'it to this office. ‘:

If you have any questions concerning 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.milfsurvey.himl.

- Sincerely,
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Van Truan
Chief, Southern Colorado
Regulatory Branch
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3.

Certification of Compliance
with Department of the Army Permit

Action Number: SPA-2015-00428-SCO
Name of Permitiee: SR Land, LLC

Upon completion of the activity authorized by this permit and any mitigati:on required by
the permit, sign this certification and return it to the following 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 anUS.
Army Corps of Engineers representative. If you fail to comply with this permit, you are
subject to permit suspension, mo;fiﬁcation, or revocation.

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

i 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 Staried

Date Work Completed

Date Signature of Permittee
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DEPARTMENT OF THE ARMY PERMIT

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

issuihg Office _Albuquergue District, U.S. Armiy Corps of Engineers

NOTE: The term "vou" and its derivatives, as used in this permit, means the permitfee or any future transferee.
Th_e term "this 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 accordance 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 Greek, 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 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
-and its western tributary. The project will be constructed in accordance with the attached 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-SCO".

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
Gealogical 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).

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.

by this permit in good condition and in bonformance with the ferms

2. You must maintain the activity authorized
lieved of this requirement if you abandon the permitted activity,

'nd conditions of this permit. You are not re



s

although you may make a good faith transfer to a third party in compliance with General Condition 4 below.

St]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 archeological remains while accomplishing the activity
authorized by this permit, you must immediately noftify 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 cerfification as special conditions to this permit. For your convenience, a copy of the
certification is attached if it coritains such conditions.

6. You must allow representatives from this office fo inspect the authorized activity 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 permittee shall implement and abide by the compensatory mitigation plan titled Conceptual Mitigation

lan for Sterling Ranch Residential Development, prepared by CORE Consultants, Inc. on Oclober 28, 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 arequirement of

this permit. :

2. The permittee shall submit annual compensatory mitigation site moniforing 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 Aguatic
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 {o 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. f
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fj. All dajtg 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 wildiife observations at the mitigation site.

f. Summary statement regarding the perceived success of the mitigation projectfand 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 cdmpiiance inspections, the permittee shali 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 80 days after completion of construction of the mitigation project, the permitteé 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 showniin permit drawings) with an
overlay of the work as constructed in the same scale. The drawing should show all "earth disturbance,”
wetland impacts, structures, and the boundaries of any on-site and/or off-site mitigation or avoidance areas.
The drawings shall contain, at a minimum, 1-foot OR greater topographic contours of the entire site.

¢. Ground photographs of the comp!ete:d work. The camera positions and view-angies of the ground
photographs shail 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. i

5. Your responsibility to complete the requirgad 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 fo undertake the activity described above pursuant to:
() 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, Research 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 jocal authorizations required by law.



b. This permit does not grant any property rights or exclusive privileges.
c. This permit does not authorize any injury 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 Govemment 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.

b. Damages to the permitted 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.

¢. 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 assdciated with the pemitted 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 fo
the public interest was made in reliance on the information you provided. f

5. Reevaluation of Permit Decision. This office may reevaluate its ‘decision on ihis 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 provided by you in :support of your permit application proves 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
CER 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 action
where appropriate. You will be required to pay for any corrective measures ordered by this office, and if you faii
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

R .
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- permit.  Unless 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 a 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%ﬁ 2]23) 201}

P TTEE) { /(DATE)

This permit becomes effective when the Federal official, designated to act for the Secretary of the Army, has

_signed below.
A 29 b 20l
{FOR THE DISTRICT ENGINEER) (DATE)

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

When the structures or work authorized by this permit are still in existence at the timef the properly is transferred,
the terms and conditions of this permit will continue to be binding on the new owner(s) of the property. To
validate the transfer of this permit and the associated liabilities associated with compliance with its terms and

conditions, have the transferee sign and date below.

(TRANSFERREE) ] (DATE)
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PUBLIC NOTICE

uUs Army COi‘pS Permit Application No.: SPA-2015-00428-SCO

of EngineerS@ 1 Project Name: Sterling Ranch Residential
=e Development Project

Albuquerque District Applicant. SR Land, LLC

Project : Waterway: Sand Creek

Public Notice Date; December 9, 2015
~ Comment Due Date: January 8, 2016
Reply To: QSACE Contact Phone: (719) 543-8102
Southern Colorado Regulatory Office
US Army Corps of Engineers, Albuguerque 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 ributary
located near Falcon, El Paso County, Colorado. Details of the proposed project
are provided below. f

Name of Applicant: SR Land, LLC, 20 Boulder Crescent, Suite 201, Colorado Springs,
CG 80903. ‘

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 -104.664944

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 ftwo 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

NEWS RELEASE

CESPA-RD-SC

SPA-2015-00428-SCO
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tributary to Sand Creek. Total cumulative permanent impacts to waters of ihe US from
the proposed project will total 4.21 acres and 5,048 linear feet within the main channel! of
Sand Creek and its western 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 810034270

(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-gligible
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 prefiminary determination that the proposed 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-isted 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-iisted 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 a permit for
this proposal. To make this decision, comments are used {o 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 o determine the averall 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 wildiife 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, to
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. Army
District Commander

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

Department of Public
Health & Environmeni

Dedicated %o protecting and improving the hezlth and envirorement 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-SCO
Description: Construction of a residential development ’
Location: Latitude: 38.962389, Longitude -104.675084 in El 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
Controt 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
the State of Colorado 401 Certification Public Notice (5 CCR 1002-82.5(B)). This segment
is designated “Use Protected” thus no antidegradation review is required (5 CCR 1002-

31.8(2)).

This letter shall serve as official notification that the Division is issuing “Resgular
Certification” in accordance with 3 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 or permit is
required, and shall apply to the water guality impacts associated with the project. This
certification does not constitute a relinquishment of the Division’s authority as defined in
the Cotorado Water Quality Control Act, nor does it fulfill or waive any other local, state,

or federal regulations.

' COPHE
4300 Cherry Creelc Dxive 8., Deaver, CO §0246-1530 P 303-592-2000 www.uelumde.govlcdphdwch l é E

Tohn W. Hickenlooper, Govarmor { Lagy Wolk, MD, MSPH, Executive Director and Chief Medical Officer
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February 4, 2016
SR Land, LLC
Page 2

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

John C/Hranac

Water Quality Assessor
Environmental Data Unit
Water gua{ity Control Division

Attachment

cc:  USArmy Corps of Engineers, Southefn Colorads Regulatory Office
Applicant’s Agent, Mr. Chris Haas - CORE Consultants, Inc.
File : .
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Certification Requirements:

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

(1) Authorized représentatives 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 projeet is taking place, the successor
shall be notified ju writing by his predecessor of the existence of the BMPs and
g:_rt%ﬁcation conditions. A copy of such notification shall be provided fo the

ivision.

(3) Ifthe permittee discovers that certification conditions are not being
implemented as designed, or if there is an exceedance of water quality
standards despite compliance with the certification conditions and there is
reason 1o believe that the exceedance is caused, in whole or in patt, by the
project, the permittee 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:

(2) Inthe case of the failure-to comply with the certification
conditions, a description of (i) the nature of such failure, (ii) any
reasons for such failure, (i) the period of non-compliance, and
(iv) the measures to be taken 10 correot such failure to ¢omply; and

(t) Inthe caseof the exceedance of 2 water quality standard, (i an
explanation, to the extent known after reasonable investigation, of
the relationship between the project and the exceedance, (if) the
identity of any other known contributions to the exceedance, and
(iii) a proposal to modify the certification conditions go as to
remedy the contribution of the project 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 gubmission of 2
written fiofice by the permittee prior to 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 (i) where
unavoidable to prevent loss of life or severe property damage, ot (i1) where
excessive storm drainage or runoff would damage any facilities necessary for

commplisnce with Bmitations and prohibitions herein. The Division shall be
notified immediately in writing of each such diversion or bypass.

I: 401 Certification/ Certification Requiremsnts
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(10)

(11)

At least fiffeen days prior to commencement of a pro;ect in & watercourse,
which the Division has certified, or conditionally certified, the permittes shaﬂ
notify the following:

(&) 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 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 notiﬁéd,
including the date and formn of notification.

Immediately upon dxscoveny of any spill or other discharge o waters of the
state not authorized by the applicable lcense or permit, the permittee shall

notify the following;
{a) Applicable lccal health departmenis;

(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

(¢} Owners or operators of other intekes or diversions which are located
within five miles downstzeam fmm the site of the project.

The permittee shall maintain a list of the persons and entities notified,
inchuding 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 permnit.

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

Work should be carried out diligently and completed as soon as pmcﬁca’ole.
To the maximum extent practicable, discharges of dredged or fill materia} shall
be restricted to those periods when impacts to designated uses are minimal.

The project shall incorporate provisions for operation, maintenance, and
replacement of BMPs to assure campliance with the conditions identified in
this section, and any other conditions plased in 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 eny authorized
representative of the Division.

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

(13) All solids, sludges, dredged or stockpiled materials and all fuels, lubricants, or
other toxic materials shall be controlled in 2 marmer s0 a5 to prevent such
materials from entering state watess.

(14) All seed, muiching 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 o complete
the project are not permitted. '

(16). Discharges to staic waters nat identified in the Jicense or ﬁermit and not
certified in accordance therewith are not allowed, subject to the terms of any
401 certification. )

(17) Except as otherwise provided pursuant 0 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 Mefnhodolegies for Surface
Waters, Regulation #31 (5 CCR 1002-3 1), including, but not limited to
discharges of substances in amounts, concentrations or combinations which:

(8) Can setfle to form boitom deposits detrimenta] 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 2 degres as 1o create a
suisance or harm existing beneficial uses or impart any undesirable taste
to significant edible aguatic species, or to the water; or

(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 afilra on the surface or produce 2 deposit on shorelines.

(B) Besi Management Practices:

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

Certification Regulation 5 CCR 1002-82.
(2) Allrequests for certifications which require BMPs shall inciude a map of

project location, a site plan, and a listng of the selected BMPs chosen for the
project. At a minimum, each project must provide for the following:

T: 401 Certification/ Certificafion Requs‘rcmenté




(a) 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 control throughout the construction phase and during thc
operation of the project.

Iz 401 Certification/ Cortification Requirements
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