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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 City for drainage reports and said report is in conformity with
the master plan of the drainage basin. 1 accept rcspons1b1hty for any liability caused by any
neghgent acts, errofs or omissions on my part in prep Q18 eport

L‘Q_E.;\s.

Ellis D. Elsner, PE

Registered Professional Engineer
State of Colorado
No. 36217

Developer’s Statement:

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

Corporate Office Properiies Trust
Business Name

o Mot B e
Titte: V- P Aot MMW

Address:

j0a 5. Taen Sate 21

Colorado Springs, CO 80903

City of Colorado Sm"ingg

Filed in accordance with,Section 7.7.906 of the Code of the Clty of Colorado Springs, 2001, as

amended. / %f |
/"/ /o7

For the ity Engmeer 7 Date

Conditions: The existing stormwater quality pond in the southwest corner of the
site will be dedicated to the City of Colorado Springs and platted by
separate instrument with the platting of Filing No. 5.
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.  INTRODUCTION

A.  Background

- The Patriot Park Concept Plan area is a proposed 81.56+ acre commercial subdivision located to
the northwest of the intersection of Powers Boulevard and Platte Avenue. Sand Creek lies
adjacent to the west and has been studied within the Final Drainage Report for Sand Creek
Channel Improvements at Platte Avenue, by Matrix Design Group dated August 2005. These
channel improvements are reflected on the maps provided within this report.

The scope of this study is to amend the previous Master Development Drainage Plan, Patriot
Park, for Patriot Park, LLC, prepared by Nolte Associates, Inc., dated March 2006. . Significant
“changes include the following: the purchase of additional land located between Sand Creek.
Channel and the original Patriot Park property line and changes to the dramage patterns of
buildings 6 and 7 per the master concept plan for Patriot Park.

In addition to the significant changes from the previous MDDP, the existing conditions per this

report differ from the existing conditions per the previous MDDP. First, Space Center Drive is
~ fully built with a drainage system within its right-of-way. This report assumes the road as
existing and analyzes the capacity of the roadway and drainage system. Second, a water quality
pond exists onsite; however, changes to the pond have occurred since the previously approved
- MDDP for Patriot Park and this report reflects those changes. Third, Patriot Park Filing No. 1
has been developed and considered existing. Drainage patterns and quantities from this
development have been referenced to the Final Drainage Report for Patriot Park Subdivision
Filing 1, by Matrix Design Group, Inc., dated July 2005. Finally, Filing 3 for Patriot Park has a
drainage system independent of the master drainage system for Patriot Park. The Final
Drainage Report Patriot Park Filing 3 for “Patriot Park Building #6,” prepared by Matrix
Design Group, Inc., treats runoff via several onsite porous landscape detention areas and
discharge directly into Sand Creek.

B. - Project Location

The site area-for construction is located in eastern Colorado Springs, Colorado northwest of the
intersection of Powers Boulevard and Platte Avenue. See Vicinity Map, Appendix A. .

I. General Location. Southwest ¥4 of Section 12 of Township 14 South, Range 66 West of
the Sixth Principal Meridian, El Paso County, State of Colorado.

2. Sumrounding Streets. Existing Powers Boulevard is east of the site, Galley Road borders
the project to the north, and East Platte Avenue borders to the south.

3. Dramageway. The site is located within the Sand Creck Drainage Basin and is bounded
by Technology Court, Space Center Drive, Powers Boulevard, Platte Avenue, and Sand
Creek. Future phased improvements to Sand Creek will be incrementally made per the
Final Drainage Report for Sand Creek Channel Improvements at Plafte Avenue, by
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Matrix Design Group dated August 2005. Phasing of these improvements is described
within this report under Section TV, Part E, Timing of Improvements to the Sand Creek
Channel. The entire site drains towards Sand Creek.

4. Surrounding Developments. The following developments are located adjacent to the site.

North: Galley Road and Science Park Subdivision, Filing 1.

West:  Unplatted land currently developed as a warehouse/storage site and
undeveloped, unplatted land.

South: Unplatted vacant land. '

LEast: Powers Boulevard lies adjacent to the property.

C.  Property Description

1. Project Area. Patriot Park encompasses approximately 81.56x acres of land, which
excludes the existing developments of Filing 1, Filing 3, Space Center Drive, and the
water quality pond. Future developments consist of commercial property.

2. Ground Cover. The site is currently vacant and overlot graded. There are trees and some
vegetation that lie adjacent to the Creek, but little fo no vegetation exist onsite at this
time. The area will be stabilized per the approved Overlot Grading and Erosion Control
Plan.

3. General Topography. Drainage patterns in the surrounding area drain toward the channel
from the northeast to the southwest. Slopes on the site range from 1%-5%.

4. General Soil Conditions. The Soil Survey of El Paso County Area, Colorado, published
by the United States Department of Agriculture, dated November 1991, has been utilized
to investigate the existing general soil types within and tributary to the area impacting the
site. See Soils Map, Appendix A. Review of mapping reveals surrounding soil types
consist of the following.

, Table 1.1
Soil Conservation Service Soil Survey for El Paso County
Soil o Hydrologic Erosion
ID No. | Soil Classification | Permeability | Hazard
10 Blendon Sandy Loam : B Moderately | Moderate
Rapid
11 Bresser Sandy Loam _ B “Moderate Slight to
) Moderate
28 | Ellicot Loamy Coarse Sand A Rapid High
95 Truckton Loamy Sand B.. - Moderately | Moderate
- Rapid to High
96 | Truckton Sandy Loam B Moderately " Moderate
' - Rapid
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Soils can be classified in four different hydrologic groups, A, B, C, or D to help predict
stormwater runoff rates. Hydrologic group “A” is characterized by deep, well-drained
coarse-grained soils with a rapid infiltration rate when thoroughly wet and having a low
runoff potential. Group “D” typically has a clay layer at or near to the surface, or a very
shallow depth to impervious bedrock and has a very slow infiltration rate and a high runoff
potential. Hydrologic group “B” has been assumed across this site.

5. Major Drainageways. Patriot Park lies solely within the Sand Creek Drainage Basin. The
property lies adjacent to Sand Creek, where future channel improvements will be made per
the Final Drainage Report for Sand Creek Channel Improvements at Platte Avenue,
prepared by Matrix Design Group, Inc. in August 2005. Phasing of these improvements is
described within this report under Section IV, Part E, Timing of Improvements to the Sand

" Creek Channel.

6. Irigation Facilities. No existing irrigation facilities can be found on or around the site.

7. Existing Utilities. Within the Patriot Park area, the Platte Avenue and Space Center Drive
right-of-ways provides a utility corridor for the City’s infrastructure. The following is a
summary of the existing utilities through the site, all maintained by Colorado Springs
Utilities:

Water: An existing 12" DIP main is located within the right-of-way for Space Center
Drive.

Wastewater: An existing 30” DIP is located on the east side of the channel in a
north-south alignment and travels within the limits of Patriot Park to
Technology Court. Also, an existing 8” DIP is located within the right-of-
way for Space Center Drive.

8. Trails. As part of the Sand Creck channel improvements, a proposed 15’ wide maintenance
trail will also serve as part of a trail system in the future when the properties adjacent to Sand
Creek- are developed or the trail system is extended through the area. This trail will run
-along the eastern bank of the channel between East Platte Avenue and Galley Road.

9. Maintenance. Maintenance access for all proposed public drainage systems will be provided
within any right-of-way or through means of an easement. Access to the water quality pond
will be provided from Space Center Drive and will encircle the embankment of the pond.
Per the improvements to the Sand Creek Channel, maintenance access to the bottom of the
channel can be achieved via the proposed rough grades provided to allow for a future trail
underpass at East Platte Avenue. Along the eastern side of the channel, a proposed 15° wide
maintenance trail will be installed. Access will be provided to the trail at the intersection of
Space Center Drive and East Platte Avenue. The exact location of the trail will be
determined when Development Plans for the adjacent parcels are completed. The trail shafl

- be continuous along the channel and meet the City of Colorade Spnngs Parks and Recreation
Department requirements.
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Il. DRAINAGE BASINS AND SUB-BASINS

A.  Major Basin Description

Patriot Park lies entirely within the Sand Creek Drainage Basin as delineated within the Sand
Creek Drainage Basin. Planning Study Preliminary Drainage Report (DBPS), prepared by
Kiowa Engineering Corporation, revised March 1996. The City of Colorado Springs has adopted
the report to help plan infrastructure improvements and provide hydrologic analysis within the
Sand Creek Basin.

Drainage from the development is directed to a stormwater quality pond in the fully developed
conditions, which is located within the limits of Patriot Park. Stormwater from the site is treated
for water quality within the proposed pond; however, changes have been made to the pond and
the size of the water quality capture volume is reduced. These changes are discussed below
under section 1V, part C of the report.

B.  Floodplain Statement

Review of the Flood Insurance Rate Map Panel 751 (08041C0751 F) and 753 (08041C0753
F), effective date March 17, 1997, published by the Federal Emergency Management Agency
(FEMA), shows the Sand Creek Floodway and Floodplain for Sand Creek within the area of the
proposed construction. Fuoture improvements to the channel will be permlttcd through the
Regional Floodplain Manager and FEMA if required.

C. Sub-Basin Description

As stated earlier, the purpose of this report is to amend the Master Development Drainage Plan
Jor Patriot Park, LLC, prepared by Nolte Associates, Inc., dated March 2006. One major change
was the purchase of property between Patriot Park and the Sand Creek channel. This addition of
Iand increased the drainage area approximately 20.8+ acres; of which approximately 11.3 acres is
commercial development that will drain south towards the water quality pond and the remaining
9.5 acres consists of graded slopes and drainageway.

Though the drainage patterns for the majority of Patriot Park will remain the same, the Master
Development Plan Area for Patriot Park Buildings 6 and 7 has a drainage system independent of
what was planned under the previous MDDP. Per the Final Drainage Report Patriot Park
Filing 3 for “Patriot Park Building #6,” prepared by Matrix Design Group, Inc., the
development has several porous landscaped detention areas to treat all runoff from Filing 3 and
discharges directly into Sand Creek. These drainage patterns will be emulated under the drainage
report for Building 7 under a future filing. The lots for Buildings 6 and 7 encompass
approximately 11.5 acres of development; in comparison, the additional land acquired along
Sand Creek contains approximately 11.3 acres of development.

The portion of Patriot Park adjacent to Sand Creek falls within the regulations of the Streamside

" Ordinance. As a result, the development plan(s) fot all proposed projects adjacent to Sand Creek
must identify and incorporate the Streamside Overlay Zone. The preliminary drainage report(s)
will address any engineering issues related to the Streamside Overlay Zone once they are
identified. For Patriot Park, Sand Creek is a Type-2 Streamside Overlay.
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lll. DRAINAGE DESIGN CRITERIA

A.  Regulations

This report has been prepared in accordance to the criteria set forth in the City of Colorado
Springs and El Paso County Drainage Criteria Manual, dated November 1991 and Volume 2
of the City Drainage Criteria Manual, dated November 1, 2002. In addition to the City Criteria
Manual, the Urban Storm Drainage Criteria Manuals, Volumes 1-3, published by the Urban
Drainage and Flood Control Disirict, latest update, have also been used to supplement the City
Criteria Manual. The analysis and proposed improvements have also considered the
recommendations as provided within the Sand Creek DBPS.

B.  Hydrologic Criteria _
Hydrologic analyses of the project have been performed using the Rational Method in accordance
with the Criteria Manual for Colorado Springs. The Rational Method is used for basin areas that

are less than 100 acres in size to help design localized facilities such as inlets and trunk
infrastructure required:

Q=C*T*A

Where:
Q = Maximum runoff rate in cubic feet per second
C = Runoff coefficient
1= Average rainfall intensity in inches per hour
A = Area of drainage sub-basin in acres

The design storm events are:

> Initial Storm = 5-Year Storm
» Major Storm = 100-Year Storm

Runoff coefficients are based upon field observations of the area for the historic and interim
conditions and anticipated development for the future conditions. Type “C” hydrologic soil
characteristics have been assumed throughout the area.

C.  Hydraulic Criteria

Detailed hydraulic analysis of the proposed channel has been completed for the area slated for

channel- stabilization improvements. Additional analysis has been completed for the reach

upstream of the construction to Galley Road to determine a preliminary design of the channel.
~ When channel improvements are completed for-this area, the exact channel alignment, placement
of drop structures, and the type of drop structure to be constructed will have to be evaluated and

selected based upon the site constraints for any given area.
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The proposed channel cross section is intended to mimic the existing cross section. A natural
sandy bottom will remain allowing for runoff infiltration. The channel sides.will be armored to
protect from erosion. '

Design of the existing channel has been designed under the Final Drainage Report for Sand
Creek Channel Improvements at Platte Avenue, prepared by Matrix Design Group, Inc. in August
2005. Please refer to that report for criteria used for channe! improvements.
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IV. DRAINAGE FACILITY DESIGN

A.  Existing Conditions

Since the approval of the previous MDDP, a number of improvements have been constructed
within Patriot Park. As a result, those improvements have been incorporated as existing
conditions within this report. Those improvements include the construction of Space Center
Drive, Filing No. 1, Buildings 6 and 7 development area, and the water quality pond. Drainage
sub-basins in this report have been delineated to remain consistent with the previous MDDP.

Sub-basin OS-1 is an existing commercial development encompassing an area of 5.10 acres.
Referred to as Science Park Subdivision No. 1, Filing 1, Phase 2, flows travel southwest onto
Science Park Drive and are routed through sub-basin EX-2. Runoff rates for this sub-basin are
Q(5) = 13.3 cfs and Q(100) = 26.9 cfs.

Sub-basin OS-2 is an existing commercial development encompassing an arca of 1.25 acres.
Flows from this sub-basin travel southeast within Technology Court and are routed through sub-
basin EX-5. Runoff rates for this sub-basin are Q(5) = 3.2 cfs and Q(100) = 6.3 cfs.

Sub-basin OS-3 consists of 2.98 acres of existing commercial development referred to as Science
Park Subdivision No. 1, Filing 1, Phase 1. This area generates runoff rates of Q(5) = 7.8 cfs and
Q(100) = 15.8 cfs. Flows from this sub-basin travel to the west and are conveyed through an
existing rundown. This rundown is laden with very dense vegetative cover and located entirely
within the existing setback area. Runoff from this sub-basin is not routed through any sub-basin
within Patriot Park.

Sub-basin EX-1 consists of 14.66 acres of undeveloped property located on the eastern portion of
Patriot Park. This area is currently over lot graded and does not contain vegetation. Runoff
generally travels southwest towards Space Center Drive at rates of Q(5) = 10.9 cfs and Q(100) =
27.1 cfs. Flows are collected by the existing storm drain system within Space Center Drive and
are routed through design point E2.

Sub-basin EX-1a consists of 3.67 acres of undeveloped property located on the eastern portion of
Patriot Park. This area is currently over lot graded and does not contain vegetation. Runoff
generally travels southeast towards an existing drainage ditch along Powers Boulevard at rates of
Q(5) = 3.1 cfs and Q(100) = 7.8 cfs. Flows from this existing condition is diverted toward Space
Center Drive under developed conditions.

Sub-basin EX-2 encompasses 1.5 acres of the existing Space Center Drive right-of-way. Runoff
is collected by two 10 foot D10-R inlets and is routed through an existing 30’ RCP within Space
Center Drive. Dlscharge rates from this sub-basin are Q(5) = 5.6 cfs and Q(100) = 10.8 cfs.

Sub-basin EX-3 consists of 4. 66 acres of undeveloped property located adjacent to the
intersection of Technology Court and Space Center Drive. This area is currently over lot graded
and does not contain vegetation. Runoff generally travels southeast towards Space Center Drive

Page 7



FPatriot Park )
Master Development Drainage Plan September 2007

at rates of Q(5) =4.2 cfs and Q(100) = 10.5 cfs. Flows are collected by the existing storm drain
system within Space Center Drive and are routed through design point E1.

Design Point El has a tributary area of 11.85 acres, which includes both developed and
undeveloped flows from sub-basins OS-1, EX-2, EX-3, and EX-6. Runoff at this design point is
collected by two existing 10 foot D10-R inlets and is routed through a 30” RCP located within
Space Center Drive. Discharge rates from this design point are Q(5) = 22.7 cfs and Q(100) =
47.1 cfs.

Sub-basin EX-4 encompasses 5.29 acres of undeveloped property. The area has been over lot
graded and is bare ground that slopes to the south. Runoff from this sub-basin sheet flows
towards Space Center Drive and is routed through design point E2. Discharge rates from this
sub-basin are Q(5) = 4.4 cfs and Q(100) = 11.1 cfs.

Sub-basin EX-3 consists of 7.20 acres of undeveloped property located within the northwestern
portion of Patriot Park. This area is currently over lot graded and does not contain vegetation.
Runoff from this sub-basin sheet flows to the south and is routed through sub-basin EX-13 at
rates of Q(5) = 6.4 cfs and Q(100) = 16.0 cfs.

Sub-basin EX-6 comprises of 0.52 acres of the existing Space Center Drive right-of-way. Runoff
is collected by two existing 10 foot D10-R inlets and is routed through a 48 RCP within Space
Center Drive. Discharge rates from this sub-basin are Q(5) = 2.1 cfs and Q(100) = 4.0 cfs.

Sub-basin EX-7 contains 0.61 acres of the existing Space Center Drive right-of-way. Runoff is
collected by two 10 foot D10-R inlets and is routed through an existing 54” RCP within Space
Center Drive. Discharge rates from this sub-basin are Q(5) = 2.4 cfs and Q(100) = 4.7 cfs.

Design Point E2 has a tributary area of 32.41 acres, which includes both developed and

undeveloped flows from design point E1 and sub-basins EX-1, EX-4, and EX-7. Runoff at this

design point is collected by two existing 10 foot D10-R inlets and is routed through a 54 RCP

located within Space Center Drive. Discharge rates from this design point are Q(5) = 35.0 cfs
and Q(100) = 78.6 cfs.

Sub-basin EX-8 encompasses 7.53 acres of undeveloped property located in the middle of the
Patriot Park development. This area is currently over lot graded and does not contain vegetation.
Runoff generally travels south towards Space Center Drive at rates of Q(5) = 6.4 cfs and Q(100)
= 15.9 cfs. Flows are collected by the existing storm drain system within Space Center Drive and
are routed through design point E4. '

Sub-basin EX-9 encompasses 5.06 acres of existing commercial development known as Filing 1
of Patriot Park. Filing 1 consists of a two-story, 52,000 sq. ft. office building with a parking lot
and a two-story parking structure. The area generates flows of Q(5) = 10.3 cfs and Q(100) = 20.5
cfs. Runoff is collected though an onsite drainage system that connects directly to the existing
54” RCP located within the Space Center Drive right-of-way. These flows are routed through
design point E3 and discharged into the water quality pond.
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Sub-basin EX-10 contains 0.37 acres of the existing Space Center Drive right-of-way. Runoff is
collected by two 10 foot D10-R inlets and is routed through an existing 54” RCP within Space
Center Drive. Discharge rates from this sub-basin are Q(5) = 1.5 cfs and Q(100) = 2.9 cfs.

Design Point E3 has a tributary area of 37.84 acres, which includes both developed and
undeveloped flows from design point E2 and sub-basins EX-9 and EX-10. Runoff at this design
point is collected by two existing 10 foot D10-R inlets and is routed through a 54 RCP located
within Space Center Drive. Discharge rates from this design point are Q(5) = 43.9 cfs and
Q(100) =96.2 cfs. ‘

Sub-basin EX-11 contains 0.59 acres of the existing Space Center Drive right-of-way. Runoff is
coliected by two 10 foot DI10-R inlets and is routed through an existing 60” RCP within Space
Center Drive. Discharge rates from this sub-basin are Q(5) = 2.4 ¢fs and Q(100) = 4.5 cfs.

Design Point B4 has a tributary area of 45.96 acres, which includes both developed and
undeveloped flows from design point E3 and sub-basins EX-8 and EX-11. Runoff at this design’
point is collected by two existing 10 foot D10-R inlets and is routed through a 60 RCP located
within Space Center Drive. Discharge rates from this design point are Q(5) = 49.3 cfs and
Q(100) = 109.1 cfs.

Sub-basin EX-13 encompasses 8.72 acres of undeveloped property located within the western
portion of Patriot Park. This area is currently over lot graded and does not contain vegetation.
Runoff from this sub-basin sheet flows to the south and is routed through design point ES at rates
of Q(5) = 7.5 cfs and Q(100) = 18.6 cfs.

Design Point E5 has a tributary area of 17.17 acres, which includes both developed .and
undeveloped conditions from sub-basins EX-5, EX-13, and OS-2. Runoff at this design point
sheet flows to the south directly into the existing water quality pond. Discharge rates from this
design point are Q(5) = 16.3 cfs and Q(100) = 39.3 cfs.

Sub-basin EX-14 encompasses 11.45 acres of existing commercial development known as the
Master Development Plan Area for Patriot Park Buildings 6. and 7. Buildings 6 and 7 consist of
two three-story office buildings, each with an area of 109,105 sq. ft., and surface parking. The
area generates flows of Q(5) = 28.5 cfs and Q(100) = 54.6 cfs. Runoff is collected though an
onsite drainage system that discharges to the existing 36” RCP under Space Center Drive and
routes directly into the Sand Creek Channel. Water quality is addressed internally through
multiple porous landscaped detention areas, which allows for this development to discharge its
runoff directly into Sand Creek. This sub-basin does not accept flow from any other sub-basin
nor does this sub-basin route its flows through any other sub-basin located within Patriot Park.

Sub-basin EX-15 contains 0.55 acres of the existing Space Center Drive right-of-way. Runoff is
collected by two 10 foot DI0-R inlets and is routed through an existing 66” RCP within Space
Center Drive. Flows from the 66” RCP within this sub-basin discharge its flows directly into the °
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water quality pond located in the southwestern comner of Patriot Park. Discharge rates from this
sub-basin are Q(5) = 2.2 cfs and Q(100) = 4.3 cfs.

Sub-basin EX-16 contains 0.86 acres of the existing Space Center Drive ﬁght—of—way. Runoff is
colected by two 10 foot D10-R inlets and is discharges directly into the water quality pond.
Discharge rates from this sub-basin are Q(5) = 3.5 cfs and Q(100) = 6.7 cfs.

Sub-basin EX-17 consists of the water quality pond that encompasses 1.58 acres. The peak
runoff rates generated by this sub-basin are Q(5) = 4.6 cfs and Q(100) = 9.3 cfs. The water
quality pond discharges its runoff into the Sand Creek Channel. An outlet structure was
previously proposed as part of earlier work. Modified conditions at the site necessitate that a
second outfall structure be constructed to convey flows to Sand Creek.

Design Point E6 has a tributary area of 66.12 acres, which includes both developed and

undeveloped flows from design points E4 and ES and sub-basins EX-15, EX-16, and EX-17.

This design point is located within the existing water quality pond that collects total runoff rates

of Q(5) = 64.9 cfs~and-Q(100) = 144.7 cfs. Flows from the pond are discharged into the Sand -
Creek Channel via an existing outlet structure and an overflow weir.

B.  Fully Developed Conditions

The Patriot Park Concept Plan area is a proposed 81.5+ acre commercial subdivision. Since an
exact site layout has not been planned at this time, appropriate tunoff coefficients were
determined based upon existing commercial developments within the boundary of the previous
MDDP. The majority runoff is collected within the existing storm drain system located: within
Space Center drive, which directs flow into the water quality pond and eventually discharges into
Sand Creek.

The existing storm drain system within the Space Center Drive right-of-way was designed and
constructed as part of the previous MDDP for Patriot Park. Per the previous MDDP, it was
proposed that each lot would be graded to allow drainage to flow towards the public street and be
collected in a series of inlets; however, each lot would have the option to connect an on-site
drainage system to the system within Space Center Drive. As a result, no stub-outs were
provided along the existing storm drain system. '

Per the approved MDDP for Patriot Park, an analysis of the existing storm drain system within
Space Center Drive was performed. Flows at design points P1 through P4 were used in
comparison to the analysis performed under the approved MDDP (see Appendix B). Flows at
design points P1 and P4 are less than flows anticipated under the approved storm drain model.
Design points P2 and P3 are slightly higher than the flows anticipated under the approved storm
drain model; however, the proposed flows are well below the full capacity of the storm drain and
increase the flows by six percent or less. Overall, the 100-year peak flow into the existing storm.
drain system is reduced by 25.0 cfs and will adequately contain the proposed flows per ‘this
drainage report. '
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Sub-basin OS-1 is an existing commercial development encompassing an area of 5.10 acres.
Referred to as Science Park Subdivision No. 1, Filing 1, Phase 2, flows travel southwest onto
Science Park Drive and are routed through sub-basin EX-2. Runoff rates for this sub-basin are
Q(5) =13.3 cfs and Q(100) = 26.9 cfs.

Sub-basin 0S-2 is an existing commercial development encompassing an area of 1.25 acres.
Flows from this sub-basin travel southeast within Technology Court and are routed through sub-
basin PP-6. Runoff rates for this sub-basin are Q(5) = 3.2 cfs and Q(100) = 6.3 cfs.

Sub-basin OS-3 consists of 2.98 acres of existing commercial development referred to as Science
Park Subdivision No. 1, Filing 1, Phase 1. This area generates runoff rates of Q(5) = 7.8 cfs and
Q(100) = 15.8 cfs. Flows from this sub-basin travel to the west and are conveyed through an
existing rundown. This rundown'is laden with very dense vegetative cover and locaied outside
the disturbance area for Patriot Park. If improvements to the rundown are warranied, such
improvements shall be determined at the time of adjacent development. Runoff from this sub-
basin is not routed through any sub-basin within Patriot Park.

Sub-basin PP-1 consists of 3.47 acres of commercial development located in the northeastern
portion of Patriot Park. Runoff drains from the northeast to the southwest at rates of Q(5) =
ctfs and Q(100) = 17.7 cfs. Flows are routed to Space Center Drive at design point 1.

Sub-basin PP-2 encompasses 1.57 acres of the existing Space Ceﬁter Drive right-of-way. Runoff
is collected by two 10 foot D10-R inlets and routed through an existing 307 RCP within Space
Center Drive. Discharge rates from this sub-basin are Q(5) = 5.6 ¢fs and Q(100) = 10.8 cfs.

Sub-basin PP-3 encompasses 3.83 acres of commercial development located near the intersection
of Technology Court and Space Center Drive. The area generates flows of Q(5) = 10.5 cfs and
Q(100) = 21.3 cfs and route through design point P1.

Design point P1 collects runoff from sub-basins OS-1, PP-1, PP-2, and PP-3, an area totaling
13.97 acres. Surface runoff is collected by two 10’ D10-R inlets and routed through a 30” RCP
located within the right-of-way of Space Center Drive. The peak dlscharge rates for this design
point are Q(5) = 35.3 cfs and Q(100) = 71.1 cfs.

Sub-basin PP-4 encompasses 6.66 acres of commercial development located in the northeastern
portion of Patriot Park. Runoff travels southwest at rates of Q(5) = 15.3 cfs and Q(100) = 31.1
cfs. Flows are routed to Space Center Drive at design point P2.

Sub-basin PP-5 comprises of 0.52 acres of the exis-ting Space Center Drive right-of-way. Runoff
is collected by two existing 10 foot D10-R inlets and is routed through a 48” RCP within Space
Center Drive. Discharge rates from this sub-basin are Q(5) = 2.1 cfs and Q(100) = 4.0 cfs.

Sub-basin PP-6 consists of 5.84 acres of commercial development located in the central portion.
of Patriot Park. Flows from sub-basin OS-2 are tributary to this sub-basin and are routed to
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design point P2 at Space Ceater Drive. Runoff travles from northeast to the southwest at rates of
Q(5) = 14.6 cfs and Q(100) = 29.7 cfs.

" Sub-basin PP-7 encompasses 5.69 acres of commercial development located in the northwestern
portion of Patriot Park. An existing 30” DIP sewer line and its easement are located within this
sub-basin and have been identified on the maps. The area generates flows of Q(5) = 14.8 cfs and
Q(100) = 30.2 cfs to be discharged directly to Sand Creek. Since this sub-basin is not routed
through the existing water quality pond, onsite water quality treatment and discharge into Sand
Creek shall be designed under a preliminary/final drainage report once development plan(s) are
created. The preliminary/final drainage report for this area must also incorporate the streamside
overlay zone to be identified under the development plan(s). '

Design point P2 collects runoff from design point P1 and sub-basins OS-2, PP-4, PP-5, and PP-6,
an area totaling 28.24 acres. Surface runoff is collected by two 10’ D10-R inlets and routed
through a 48” RCP located within the right-of-way of Space Center Drive. The peak discharge
rates for this design point are Q(5) = 65.0 cfs and Q(100) = 131.1 cfs.

Sub-basin PP-9 consists of 8.20 acres of commercial development located in the eastern portion
of Patriot Park, just north of Filing 1. Runoff travels from northeast to the southwest at rates of
Q(5) = 19.3 cfs and Q(100) = 39.2 cfs Flows are routed to Space Center Drive towards deS1gn
point P3.

Sub-basin PP-10 is comprised of 0.61 acres of Space Center Drive. The area generates flows of
Q(5) = 2.4 cfs and Q(100) = 4.7 cfs that are collected by two 10° D10-R inlets. Within the right-
of-way of Space Center Drive, an existing 48” RCP connects to an existing 54” RCP within sub-
basin PP-10. This storm drain carries flow from design point P3 and is routed through sub-basin
PP-15.

Sub-basin PP-11 encompasses 4.46 acres of commercial development located in the central
portion of Patriot Park. The area generates flowrates of Q(5) = 11.6 cfs and Q(100) = 23. 5 cfs
that ﬂow fo the east into Space Center Drive at design point P3.

Design point P3 collects runoif from design point P2 and sub-basins PP-9, PP-10, and PP-11, an
area totaling 41.51 acres. Surface runoff is collected by two 10’ D10-R inlets and routed through
a 54” RCP located within the right-of-way of Space Center Drive. The peak dlscharge rates for
this desxgn point are Q(5) = 92.2 cfs and Q(100) = 186.3 cfs.

Sub-basin PP-12 encompasses 4.98 acres of commercial development located in the western
portion of Patriot Park. An existing 30” DIP sewer line and its easermnent are located within this
sub-basin and have been identified on the maps. The area generates flowrates of Q(5) = 12.5 cfs
‘and Q(100) = 25.5 cfs to be discharged directly to Sand Creek. Since this sub-basin is not routed
through the existing water quality pond, onsite water quality treatment and discharge into Sand
Creek shall be designed under a preliminary/final drainage report once development plan(s) are
created. The preliminary/final drainage report for this area must also incorporate the streamside
overlay zone to be identified under the development plan(s).
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Sub-basin PP-14 encompasses 5.06 acres of existing commercial development known as Filing 1
of Patriot Park. Filing 1 consists of a two-story, 52,000 sq. ft. office building with a parking lot
and a two-story parking structure. The area generates flows of Q(5) = 10.3 c¢fs and Q(100) =20.5
cfs. Runoff is collected though an onsite drainage system that connects directly to the existing
54” RCP located within the Space Center Drive right-of-way. These flows are routed through
desing point P4 and discharges into the water quality pond.

Sub-basin PP-15 contains 0.37 acres of the existing Space Center Drive right-of-way. Runoff is
collected by two 10 foot D10-R. inlets and is routed through an existing 54 RCP within Space
Center Drive. Discharge rates from this sub-basin are Q(3) = 1.5 cfs and Q(100) = 2.9 cfs.

Sub-basin PP-16 contains 0.59 acres of the existing Space Center Drive right-of-way. Runoff is
collected by two 10 foot D10-R inlets and is routed through an existing 60” RCP within Space
Center Drive. Discharge rates from this sub-basin are Q(5) = 2.4 cfs and Q(100) = 4.5 cfs.

Sub-basin PP-17 encompasses 3.17 acres of commercial development located in the southern -

portion of Patriot Park. The area generates flowrates of Q(5) = 8.6 cfs and Q(100) = 17.6 cfs that
flow to the south into Space Center Drive at design point P4.

Design point P4 collects ranoff from design point P3 and sub-basins PP-14, PP-15, PP-16, and
PP-17, an area totaling 50.7 acres. Surface runoff is collected by two 10° D10-R inlets and
routed through a 60” RCP located within the right-of-way of Space Center Drive. The peak
discharge rates for this design point are Q(5) = 105.3 cfs and Q(100) =212.5 cfs.

Sub-basin PP-18 encompasses 6.53 acres of commercial development located in the
southwestern portion of Patriot Park. An existing 30” DIP sewer line and its easement are
located within this sub-basin and have been identified on the maps. The area generates flows of
Q(5) = 17.6 cfs and Q(100) = 35.8 cfs to be discharged directly to Sand Creek. Since this sub-
basin is not routed through the existing waler quality pond, onsite water quality treatment and
discharge into Sand Creek shall be designed under a preliminary/final drainage report once -
development plan(s) are created. The preliminary/final drainage report for this area must also
incorporate the streamside overlay zone to be identified under the development plan(s).

Sub-basin PP-20 encompasses 11.45 acres of existing commercial development referred to as the
Master Development Plan for Patriot Park Buildings 6 and 7. Buildings 6 and 7 consist of two
three-story office buildings, each with an area of 109,105 sq. ft., and surface parking. The area
generates flows of Q(5) = 28.5 cfs and Q(100) = 54.6 cfs. Runoff is collected though an onsite
drainage system that discharges to the existing 36” RCP under Space Center Drive and routes
directly into the Sand Creek Channel. Water quality is addressed internally through multiple
porous landscaped detention areas, which allows for this development to discharge its runoff
.directly into Sand Creek. This sub-basin does not accept flow from any other sub-basin nor does -
this sub-basin route its flows through any other sub-basin located within Patriot Park.
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Sub-basin PP-21 contains 0.55 acres of the existing Space Center Drive right-of-way. Runoff s
collected by two 10 foot D10-R inlets and is routed through an existing 66” RCP within Space
Center Drive. Flows from the 66” RCP within this sub-basin discharge its flows directly into the
water quality pond located in the southwestern corner of Patriot Park. Discharge rates from this
‘sub-basin are Q(5) = 2.2 cfs and Q(100) = 4.3 cfs.

Sub-basin PP-22 contains 0.86 acres of the existing Space Center Drive right-of-way. Runoff is
collected by two 10 foot D10-R inlets and is discharges directly into the water quality pond.
Discharge rates from this sub-basin are Q(5) = 3.5 cfs and Q(100) = 6.7 cfs.

Sub-basin PP-23 consists of the water quality pond that encompasses 1.58 acres. Located at
design point P7, this sub-basin collects runoff from design point P4 and sub-basins PP-21,
PP-22, and PP-23, an area tofaling 53.69 acres. The peak runoff rates collected at this design
point are Q(5) = 108.1 cfs and Q(100) = 217.9 cfs. The water quality pond discharges its runoff
into the Sand Creek Channel. Due to changes made to the water quality pond, the water quality
capture volume has reduced from the original design. These changes are discussed below.

C. Water Quality

A water quality pond exists within the Patriot Park concept plan area and was designed under the
Master Development Drainage Plan for Patriot Park, LLC, prepared by Nolte Associates, Inc.,
dated March 2006. The water quality capture volume is comprised-of an Exiended Detention
Basin, where the “initial flush” of storm water is drained over a 40-hour time period. The
footprint of the water quality pond has not changed from the previous MDDP; however, the
outfall to Sand Creek was redesigned due to hydraulic issues with channel and, as a result, the
water quality capture volume was reduced.

Instead of an outlet structure, a weir and culvert system was designed to alleviate some of the
sediment issues Sand Creek was causing. With this new design, the water quality capture
volume has been reduced to 1.095 ac-ft. With the changes made to the water quality capture

volume, the redesigned pond can treat 36.55 acres of development with a percent imperviousness
of 75.0%.

Since Patriot Park Filing No. 1 (5.07 acres) is already developed and drains to the water quality
pond, the water quality pond can treat 31.48 acres of future development. The future
development east of Space Center Drive (Sub-basins PP-1, PP-4, and PP-9) encompasses 18.33
acres. Since it is very likely the development plan(s) for this area will drain to the existing water
quality pond, 13.15 acres of future development west of Space Center Drive may also be treated
by the existing pond. The areas adjacent to Sand Creek (Sub-basins PP-7, PP-12, and PP-18)
will drain directly to the channel; therefore, requiring onsite water quality treatment. In addition,
sub-basin PP-20 (referred to as Buwildings 6 and 7) are implementing on-site water quality
treatment as well. The remaining areas (Sub-basins PP-3, PP-6, PP-11, and PP-17) encompass
17.30 acres, of which 4.15 acres must implement on-site water quality treatment. This shall be
accomplished by distributing 1.04 acres to each sub-basin (PP-3, PP-6, PP-11, and PP-17). In the
event that the first developments within these sub-basins can accommodate the entire 4.15 acres
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of on-site water quality treatment, the remaining sub-basins will not require on-site water quality
treatment.

The pond is privately maintained and will be platted under a future filing. The storm sewer
outlets and riprap pads from Space Center Drive into the water quality pond are maintained by
the City. '

D.  Improvements to Sand Creek Channel — Platte Avenue to Galley Road

Under the Final Drainage Report for Sand Creek Channel Improvements at Platte Avenue, by
Mairix Design Group, Inc., dated August 2005, improvements to the Sand Creek Channel have
been identified as development encroaches the waterway. Between Platte Avenue and Galley
Road, six drop structures will be spaced approximately 440 linear feet apart along the channel.
The exact placement of each drop will be determined when a final analysis is completed and
construction documents are prepared for this segment of Sand Creek. Excerpts from the
approved Final Drainage Report for the Sand Creck Channel can be found under Appendix E,
which include design plans, HEC-RAS, and hydraulic analysis of the proposed -channel
improvements.

Prior to constructing the Sand Creek channel improvements, a CLOMR must be submitted to the
Regional Floodplain Administrator and FEMA to obtain a floodplain permit. This permit must
be obtained prior to the commencement of work within the floodplain. Oncé construction is
complete and as-builts are prepared, a LOMR must be submitted to the Regional Floodplain
Administrator and FEMA for recordation.

E.  Timing of Improvements to the Sand Creek Channel

Patriot Park lies adjacent to Sand Creek, where futore channel improvements will be made per
the Final Drainage Report for Sand Creek Channel Improvements at Platte Avenue, prepared
by Matrix Design Group, Inc. in August 2005. Armoring along the eastern bank of Sand Creek
shall be constructed in conjunction with adjacent development within Patriot Park. This armoring
shall be in compliance with the #DR for Sand Creek Channel Improvements at Platte Avenue.
Construction of the armoring will begin from either the north or south and end at a location -
determined by engineering judgment to protect the development adjacent to the Sand Creek
Channel. '

In addition to armoring the eastern bank, COPT shall construct two of the four drop structures as -
indicated within the Final Drainage Report for Sand Creek Channel Improvements at Platte
Avenue. The two drop structures to be constructed by COPT will be determined by the location
of initial development adjacent to Sand Creek (see Exhibit A in the Appendix for construction
scenarios). The drop structures will be embedded into the west bank, based upon existing grades.
Improvements to the channel will be necessitated by development within sub-basins PP-7, PP-12,
and/or PP-18 (please refer to Exhibit A in the Appendix).
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COPT will provide drainage right-of-way for channel improvements located within Patriot Park
property. This includes full right-of-way width for the portion of Sand Creek where COPT owns
both sides of the channel and half right-of-way width for the portions where COPT only owns
half the channel. For easements located outside of patriot park property, COPT will obtain the
necessary easements. These include the two drop structures to be constructed by COPT.

I, Drainage, Bridge, and Pond Fees

The 2007 drainage and bridge fees as published by the City of Colorado Sprmgs will be assessed
to the site. Pafriot Park is located entirely within the Sand Creek Drainage Fee Basin. At this
- time, two filings have been platted within the 81.56= acres site: Patriot Park Filing 1 (4.962 acres
platted on August 17, 2005) and Patriot Park Filing 3 (5.728 acres platted on March 14, 2007).
In addition, improvements specified within the DBPS for Sand Creek have been completed
within the channel and are credited against the Drainage Fees. Of the remaining 70.87 acres to
be platted within Patriot Park, the fees have been calculated as follows.

- Area | Area Previously Reimbursable Fee Due at- | *Est. Drainage |
(ac.) Platted FeefAcre Fee Due Const. Costs Platting Fee Credit
[Drainage Fee| 81.56 10.69 $8,946.00 | $634,003.02 $0.00] _$634,008.02
Bridge Fee | 81.56 10.69 $562.00 $39,828.94 $0.00. $39,828.94
Pond Fee 81.56 10.69 $3,787.00 | $268,384.69 $0.00 $2685,384.69 $743,836.00
Total Fee Due at Platting|  $198,380.65}

*The Estimated Drainage Fee Credit in the amount of $743,836.00 is the total cost of drainage
improvements made to the Sand Creek channel by COPT as of September 2007. This fee
amount is an estimate pending the approval of drainage fee credits by the Drainage Board.
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PATRIOT PARK MDDP

Sand Creek Drainage Basin

Rational Mathod Hydologic Analysis
Existing and Developed Conditions

Waeighted Caefficients DA Overlznd Time Travel Time Intensity Peak Runoff
i . Oueta d| Tnit val | Weighted ity | Titrave inal | T(e)check | Final T (&) 1) 5 Q{100
Dsai?;E:lsilonn Design Paint Tributary Basins TD[(E::.\)W ces) G100} | GALS) | CACIO0) [ oy ?ﬁ) ;::Za{g{,) 32.‘:")" LeTn?th ] npge %) V?f‘::;w gmin.)n Echa) =.§1: 20410 | (Min= (;)) (in(m) 9 gr:.'hr% (Qc(rsg ((cfs] '
|Existing Condifiops : e : - : " R : s . :
Ex-1 14,68 0.25 0.35 367 513 140 3.0% 1% 1800 1.6% 1.8 18.7 277 20.6 20.6 2.97 5.29 10.5 274
EX-18 3.67 0,25 0.35 0.92 1.28 100 3.0% 11.1 900 1.6% 1.B 8.3 19.4 15.6 158 340 6.08 3.1 7.8
EX:2 1.67 0.80 0.85 128 1.35 10 2.0% 4.0 1150 2.6% 5.0 3.8 7.8 16.4 78 4.48 7.97 5.6 10.8
EX-3 4.68 0.25 0.35 147 1.63 75 3.0% 968 00 2.6% 2.2 4.5 141 13.8 13,8 3.60 6.41 4.2 10.8
EX-4 5.28 0.28 0.35 1.32 185 75 3.0% 96 1000 1.7% 20 8.3 178 16.0 180 3.36 5.99 4,4 114
EX-B 7.20 0,25 0,35 1.80 2.52 75 3.0% 2.8 580 1.7% 2.0 5.4 45.0 14.0 14,0 3,57 6.35 5.4 16,0
EX-6 0,52 0.80 .88 0,42 0.45 10 2.0% 4,0 360 2.8% 5.0 12 5.2 12,1 5.2 5.05 2.00 21 49
EX-T 0,51 0.80 0.88 0.48 (.52 18 2.0% 40 400 1,5% 5.0 1.3 51 123 5.3 5.02 8.94 Z4 A7
EX-B 7.53 0,25 0.35 1.88 244 75 3.0% 9.8 850 2.1% 2.1 7.5 74 157 167 3.38 6.04 &4 159
EX-5 5,068 0,58 0.88 299 .34 40 2.0% 8.0 880 1,0% 2.4 7.3 15.3 151 15.1 3.45 B.14 10,3 20.5
EX~10 0.37 0.80 088 0.30 .32 10 2.0% 4.0 23p 1.7% 5.0 DE 4.8 11,3 50 5.10 8.0 1.5 29
EX-11 0.58 0.80 0.86 0.47 0.51 10 2,0% 4.0 380 2.1% 5.0 1.3 5.3 12.2 5.3 504 B.97 2.4 4.5
JEX-12 (NOT USED)
EX-13 3.72 0.25 0.3 2.18 3.05 75 3.0% 9.5 900 2.5% 2.2 8.8 16.4 15.4 154 3.42 £.08 7.5 18.8
EX-14 1145 0.77 0.23 8.82 9.50 40 2.0% 8.3 1470 1.5% 28 8.4 174 184 174 3.23 5.74 28.5 54.6
EX-15 0.55 .80 0.26 0.44 0.47 10 2.0% 4.0 350 2,0% 5.0 1.2 5.2 12.0 5.2 5.08 5.01 2.2 4.3
EX-18 0,88 0.80 0.86 (.69 0.74 10 2.0% 40 280 1.5% 5.0 0.9 4.9 1.5 5.0 510 5.02 3.5 6.7
EX1T 1.58 .70 0.80 1.11 1.26 20 2.0% 5.7 500 1.0% 240 4.2 8.8 129 =] 413 7.35 4.8 9.3
051 510 0.68 0,77 3.47 3.82 40 2.0% 8.0 630 1.8% 2.8 3.8 ".r 137 1.7 3.B5 6.83 13.3 269
08-2 1.25 0.64 Q.71 .80 0.89 40 2.0% 8.0 580 1.0% 2.5 2.8 10.8 13.4 10.8 3.88 7.10 3.2 6.3
05-3 2.98 0.68 Q.77 203 2.28 40 2.0% 8.0 600 1.0% 2.8 3.6 118 13.8 118 387 6.88 7.8 15.8
JFully-Develeped. Conditions ] . T L i ) . . s ' .
PP-1 3.47 0.70 0.80 2.43 2,78 40 2.0% 8.0 700 1.1% 2.0 5.8 13.8 14.1 13.8 3.58 £.39 8.7 17.7
PP-2 i.57 0.80 0.36 128 1.35 10 2.0% 4.0 1150 2.6% 5.0 X 7.4 164 7.8 448 7.87 5.6 10.8
PP-3 3.83 0.70 a.80 2.88 3.08 40 2.0% 8.0 580 2.0% 2.8 3.3 11.3 13.3 1.3 3.81 £.95 10.5 2.3
PR §.66 0.70 0.80 4,68 5.33 40 2.0% 8.0 1220 1.5% 2.3 8.8 16.8 17.0 16.8 3,28 5.84 15.3 311
PP-5 .52 0,20 Q.88 0.42 0.45 10 2.0% 4.0 350 3.1% 6.0 3.2 5.2 124 5.2 £.09 £.00 24 4.0
PP£& 5.84 0.70 0.80 4,08 4.67 40 2.0% B.0 750 3.1% 2.1 .0 13.8 144 139 2.58 £.37 14,6 20.7
FPP-T 5.69 0.70 Q.80 3.08 4.55 40 2.0% B.0 650 i.4% 2,3 4.7 127 13.8 12.7 372 6,63 148 30.2
PP-8 {NOT USED)
PP-9 8.20 0.70 1.80 5,74 8.56 40 2.0% 8.0 1050 0.9% 1.8 2.2 17,2 16.1 16.1 3.36 5.97 19.3 38.2
PP-10 0.61 0.80 0.86 0.48 0.52 10 2.0% 4.0 400 1.5% 5.0 13 53 12.3 5.3 5.02 8.94 2.4 4.7
PP-11 446 0.7¢ 0.80 3,12 A57 44 2.0% 8.0 T 1.4% 2.4 48 12.9 14.1 12.9 3.71 6.60 1.6 235
PR-12 4,98 Q.70 0,80 340 3.98 40 2.0% 8.0 700 1.0% 2.0 5.8 13.8 14.1 13.8 3.5¢ 6.29 12.5 25.5
PP-12 (NOT USED)
PR-14 5.06 Q.59 0.68 2,99 3.34 40 2.0% 2.0 280 1.0% 2.0 7.3 15.3 15.1 154 345 5.14 10.3 20.5
PP.15 0.37 0,80 0.86 0.30 0.32 10 2.0% 4.0 230 1.7% 5.0 0.8 4.8 11.3 5.0 5.10 9.09 1.5 28
PP-18 0.58 (.80 0.86 0.47 0.51 10 2.0% 4.0 380 21% 5.0 1.3 5.3 12.2 53 5.04 887 2.4 4.5
PP-17 37 Q.70 0.80 2.22 2,54 40 2.0% 8.0 S50 1.8% 27 34 11.4 13.3 11.4 3.90 6.94 3.6 17.6
PP-18 653 0.70 0.80 4.57 5.22 40 2.0% 8.0 700 2.6% 3.1 a8 11.8 14.1 11.8 3.85 6.85 7.6 35.8
P18 {NOT USED)}
PP-20 11.45 0,77 0.83 8.8z 9,50 40 2.0% 8.0 1470 1,5% 2.6 9.4 17.4 18.4 74 3.23 5.74 28.5 54.6
PP-21 0.55 0.80 0.88 Q.44 0.47 10 2.0% 4.0 250 2.0% 5.0 12 52 12.0 5.2 5.06 8.01 2.2 4.3
PP-22 0.88 0.80 0,88 0.69 074 10 2,.0% 4.0 260 1.5% 50 0.3 45 11.5 50 3,10 9,08 3.5 8.7
PFR-23 1.58 0.70 0.80 1.1 1.28 a0 2.0% 57 500 1.0% 20 4.2 2.8 12.9 a3 413 7.35 4.6 9.3
OS-1 5.10 0.68 Q.77 347 3.93 40 2.0% 5.0 30 1.9% 2.8 38 117 13.7 1.7 385 6.85 13.3 28.9
052 1.26 0.64 Q.71 0.80 0.89 40 2.0% 8.0 580 1.0% 3.5 2.8 108 13.4 108 3.88 7.10 3.2 6.3
083 2.98 0.88 Q.77 2.03 2.29 40 2.0% 8.0 500 1.0% 28 38 118 13.6 118 387 £.88 7.8 16.8
Routed Flows
[Exieting Canditions. - - - }
Surface E1 051, EX2, EX3, EXB 11.86 8,31 7.38 13.8 0 5.0 0.0 138 3.60 8.41 227 474
Sewer E2 DP-E1, EX1, EX4, EXT 32.41 11.78 14.86 208 [ 2.0 0.0 208 2.97 5,28 35.0 78.8
Sawer E3 DP-E2, EX9, EX10 37.84 15.06 18.52 208 230 5.0 0.8 21.3 2.52 5.18 43.9 896.2
Sewer E4 DP-E3, EXB, EX11 45.98 17,42 21.66 213 380 5.0 1.3 226 283 5.04 49.3 109.1
Surface E5 052, EX5, EX13 1717 4.78 648 15.4 0 5.0 0.0 15.4 3.42 6.09 16.3 39.3
Sawer E5 DP-Eé, CP-E5, EX15, EX16, EX17 86.12 2445 | 3060 226 850 50 28 | 254 286 | 473 | 48 | 1447
[Fully Developed Conditions . .~ .. i - — - - - — - e
Surface P1 0S1, PP1, PP2, PP3 13.97 0.83 11.12 13.8 0 5.0 0.0 13.8 3.59 €.30 35.3 71.1
Sewer P2 DP-P{, 082, PP4, PP5, PF6 28,24 19,80 22.45 16.8 0 5.0 0.0 16.8 3.28 584 £5.0 1311
Sewer P3 DP-P2, PPY, PF10, PP11 41.51 29.15 33,10 16.8 400 5.0 1.3 18.2 318 5.63 82.2 186,32
Sewear P4 CP-P3, FP14, PP15, PP16, PP17 50.70 35.12 38.81 18.2 B10 5.0 2.0 20.2 3.00 5.34 105.3 2125
Sewer B7 0P.P4, P21, PP22, PP23 53,89 3736 | 4228 202 430 5.0 1.4 218 289 | 515 | 1084 | 2179




Ee&&sgnerj\ Vﬂkf @M’a}[y \/ﬂ/u.me,

" STAGE-STORAGE SIZING FOR POLYGONAL, ELLIPTICAL, OR IRREGULAR PONDS "

Project: . . Patriot: Park Watér Quality Pond
Basin ID: )
. , S Shope Z
— Pam f
e, . ~‘; Flow o =T T ‘Fh-/-
I ¥
el
Sile Stpe 7 I '\
Gpmmmmmssmgeroosooe> SikeSlgeZ
Width of Pond Bottom, W = it Right Triangular Pond| OR...
Length of Pond Bottom, L = It tquilateral Triangular Pond}j - CR...
Dam Side-slopa (HVh Zg =_ fiift Rectangular Pond|. OR...
Eliiptical Pond|: ~or...
lregular Pond ) (Use Overide values in cells G32:G52)
~ WMINOR___ MAJOR
Starage Requirement frorn Sheet 'Modified FAA": |-~ 0:0000| . _G.ﬂbﬂﬂlacr&—ﬂ.
Stage-Storage Relationship: Storage Requirement from Sheet 'Hydrograph®: |~ 0.0000 0.0000] acre-ft.
Water Quality Capture Oesign Volume from Sheel ‘WQCV" 1.0948acre-ft.
Labels Slage Side Pond Pond Surface Surface Volume Surface Volume Targel Volumes
for WQCV, Minor, Slope Widlhal | Lengih at Area at Area al Below Area at Below | for WQCV, Minor,
& Major Storage {H:V) Stage Stage Stage Stage Siage Slage Stage & Major Storage
Stages it it fl it # f* User #* acres acre-f{ Volumes
finput} {input} Below EI. {output) (gutgut) {output} Overide {oulput} {output) {output} tfor goal seek)
: {input) . o ool oggeof odooof T
R 0.00[ - eool” - eomsl  1746[° - ©0d803[ 0 0.0401]
000] ool _gizatk . serslt - 0izood| - -0.1303f.
oaof- - 000 - - . 18818 12563 04320 . 02884
e R s 23;523) 237148 . 0.5400). - 0.5374)
- 0:00 0.00] - - . | 24.545F 35165/ 0.56350 - 0.8073f
:0.08] o0 . i o56eel " © 47682l - 0.8869F - 1.0949]
oL I i R Gl e s #Nia |
#a | CHNA T
#NA S
C#NiA ] _#NA |
T NI
L ENA e
N b T ] ENIA
L CHNIAL F
L HNA L
oo HNA g
T
A |
CENA
A #NIR
- HNIA

WQ-Pand (PP Volume), Pend 5£1/2007, 1:42 PM
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Scenario: Base

STORM CRD

Report Dutput

Ry Moute AssocTATES, THC.

Lubil| Upsiream |Downslreaim Lengtih Upsiream | Pownslbean Construcled] Section | Material | Tolal Flow Full Energy Energy | Hlydraulic Hydraulic | Average
lode [ode {ny nveld [nvetl Slopo Size {cls) Capacily Grade Grade Grade Grade Velanily
Elevalion Elevalion (" (cls} line In Line Oul Line In Line Out {fi's)
0] {fy {1y () it Iy
I:‘—T spmMmE-120 | O-2 900 6,160.90 §.180.00 1.001 66 ingh | Concrete 243.07 335.05 §,187.51 6,186.85 §,185.25] 6,183.73 15.37
oz | Wend-1 SDaiL-120 82.60 5,181.31 §,180.90 p.50ls6 inch | Concrele 23543 o3G.58| 6,188.22) 6,183.81 §,187.69| B,187.29 9.91
.2 | sDME-130 | Bend-t 92.10 3.101.786 G,181.31 0511 66 neh | Concrele 23643 239.868 §,190.30! 6,189.84 £,188.76| 6.188.30 g.a5
174 jBend-2 SDMH-130 82.60 6,183,711 G,102.4 1.00] 60 inch | Conorele 23717 261.08 5,192.63| 6,191.93 %,180.37| 6,180.68 12.08
PL{ p.5 | SDME-150 | Bend-2 122,00 G,164.33 6,183,711 1.001 60 Inch 1 Concrzle 238.26 260.43] 6,194.58| 6,193.56 6.192.30] 6.1981.27 1213
B e | Bend-3 SDMIL-150 27.0Q G,188.77 G,184.83 200! 54 lch | Concrete 189.32 278.08 £,197.23} 6,196.33 6,195.03] B5.184.13 11.80
r-7 | SDMI =160 | Bend-3 121.40 5,189.20 B,1865.77 2.001] 54 nch | Conerele 180.19 278.20 6,189.28| 5,1898.12 §,197.04| 6,195.91 11.98
-8 |Bend-d SOMH-180 100.50 6,104.21% §,189.20 200154 ineh | Concrele 190.91 278.02 5,202.01] 6,201.08 8,109.77| 6,198.82 12.00
g 1 30ME-180 | Bend-4 17.80 6,192,765 3.101.21 200154 Inch  { Concrels 191.46€ 277.81] 6,203.65| 6,202.91| 6,201.40 5,200.66 12.04
#-10 | Bend-5 SDAH-180 73.30 5,193.87 G,1U2.77 1.50] 54 inch | Concrele 171.89 240.89 £ 205.58| B6,205.02 §.203.78! B,203.20 10.81
Q‘; 1>-11 | SDMIN-190 ) Bend-3 B8.40 5,194.90 G,193.67 1.51] 84 inch | Conurele 172.38 24130] 6.708.84) 620631) 6.205.01 5,204.49 10.84
1r-12 1 SDOMIL-200 SDM-190 92.80 65,196.24 (3,184,890 150154 neh | Concrele 173.03 240.66 §,208.03| 5,208.31 5,207.19 5,206.47 10.38
o123 | SDMi1-210 | SDMI-200 228.00 6,198.70 6,105,229 1,501 54 Inch 1 Concrele 119.47 240.48 5,210.57| 8,209.72 5,209.69| ©,20B.85 7.51
Pél 214 | Bend-8 SDMIH-210 85.10 8§,201.48 6,200.20 150048 inch | Conarele 119.84 176.16 §,212.14 5,211.64 5,210.72] 6.210.13 9.54
#-15 | SDMEFIL230 | Bend-6 103.20 §5,203.02 G,2U1.48 1,49148 inch | Cancrele 120.50 175.48 §,213.44| 6212.72 g,212.01] 6,211.29 9.58
P_’_L\ 13«16}80[\,“-%240 SOMI-230 \ 1B7.70 6,207.76 8,204.02 Z.UU\BBMCH ‘Cor\crele 71.88 94.40& 5217.09| 6,214.91} 6215438 5,213.30 10,17
9217 | SDME-250 | SDMIN-240 188.20 5,215.81 6,208,226 4.001 30 inch | Concrele 72.28 82.04 6,225.66 §,219.81 6,222.28| B,216.44 14.73
118 ESESE SDMA-120 37.94 FRLEENE] 6,184.03 2018 inch | Concrele 11.47 14.87 5,168.32| §,187.94 5,187.74| 6.187.2% 5.48
2.1y | S1IN-8 SDMIL-150 11.80 8,1087.57 5,187.34 2.04] 24 inch | Conerele 28.37 32.26 §,195.38| §,195.22 6,154 28| 519413 8.36
220 | S0IN-10 SPMIH-150 37.50 5,188.27 8.187.33 2.51] 24 nch | Concrele 32.78 35.81 §,195.60| 6,195.B2 £,184.91] 8.194.13 10,43
221 | SDIN-8 SDMI-180 3410 6,195.45 6,194.77 1.0ul A0 ingh | Conerele 23,37 57.92 6,203.661 6,203.55 5,203.31] 6.203.20 4.76
P22 | SBI-6 SDMI4-200 11,30 B, 108.40 G, 1au.2y 2.04]30 inch | Concrele 33.87 58.56 6,209.66| 5,209,539 §,208.82] 5,208.85 5.92
o2d 8 ST S0 200 38.70 5199 05 B,198.28 1,001 30 ineh | Concrele 27.13 57.85 6,200,489 6,200.32 5,209.02] 6,208.85 5.53
[+:24 | SDIA-4 SDMIH-230 10.50 6,205.23 3,205.02 2.00] 24 ch jConcrele 26.01 31.88 5,214.50] 6,214,386 5,213.44| B5,213.30 8.28
1225 | SOWN-3 SDMI-230 38.80 6,203.80 5,205.02 201029 Inch | Goncrele 26.52 32.07 6,215.20| 5,214.58 5,213.92] 6,213.30 3.03
Fre26 | SDIN-2 SOMH-250 10,30 6,216.52 5,216.31 2.04|24 inch | Concrele 21.07 12.30] 6,225.77| 6,225.68 6,225.07| B,224.98 6.71
P27 | SDIN-3 SDM11-250 38.50 6,216.38 6,218.81 2.00) 3 ineh | Concrele 55.08 58.00] ©,227.63| 5,228.94| 822568 6,224 88 11.22
P.28 | SDIMN-12 0-1 32.80 5,i81.68 G,160.00 57418 ineh [ Concrele 14.85 26.15 5,185.78| 6,1B5.11 6,184.66| 6,184.00 B8.48
pozo | @omMii-110 [ SDIN-12 10.20 £5.182.01 G,181.88 1,67 18 inch | Concrele 12.86 13.16 6,186.54| 5,186.49 §,185.82] 6,185.66 7.28
i2-30 | SDIM-13 SDMH-110 38.50 6,182.69 51824 169118 inch | Concrele 12.80 13.65| 6,187.35| B,188.77 5.186.52| 6,185.84 7.30
P35 113 0-3 186.60 6,18:.00 6,176 00 4.20130inch | Concrele 12.28 g4.92! 6,185.63| 5,179.00| £.185.18 6,176.684 12.31
py_| 2125
P3 186. S 160~ YR Flows PER
F2a 131, 1 REVISED MPPP
1itle: Paliiol Parl Pj‘ 711

ncsl0 L4 300 caddvmaslerprslonncad. sl
USR0S 02:48.53 PM

| ToaANg00 TEL TWM.24R.0200 FAR

© Benlley Sysleins, Ing.

ANMNCLIECON |77

mp—

=

R TR i B

Mulle Associales inc

|arsiad Meilhods Solulion Cenler

Wwaterlown., CT 05785 LISA

A -PNRTRARIRRA

Project Enginser: Riv
SlprmCAD vE.6 [05.05.007.0

] [WSETRLY R EININAY]




_.mmryﬂ_:m.o.m .ﬂ AR iabeadIH GGAE N ais
. pprves g s . .
S nofe QyoWlIols ST CTONEOIEE  3HYN omd BHIHd AN =TT
ﬁ‘ Nied 101jed RISV GOV D000 10850 N HLYd
) NoN HOMLIN
VT AL S00¢/0H/ 1 ALy

j3ERAN L33S

=50
sen0 269
TR L i

El
vesn (7'
i obe QRLTIC

3
e b
U bR LB6'T2T

Zis
~d

U
Y
&y

1
cam0 BR'S
ke LRt

~
2 NI0S
5 L]

§ej20 10"
S Be OLST

.
NS doz-nos 5P 1L

om.wi__n_m
.F._ nﬂ‘
n.‘\ n

= (

8, .M.wxh.
4

¥
o0 (2
W e Ee'lIT

W sy —

e i G S W S8

o %%

us.“./m
L [}

Dal-Hnas

..eeﬁ,wv
J@ ®

3
sarn g1
W) he fEese

011 —HROS
= c1~Nia

coia w'T
BT LEAT

3
80430 B7'L
I "hE DSE'GR

evo 20t
3 'es geeT L

yaw ¥Z IS -
oz—a 01~HI0s -
Q gyt 09 ed

! 13 “pueg

PG TTET ~HHAS o ..owmw.
IS B5~NIOS vt
wouy ¥S i
yzu) $Z RIS

Gl=d

532 sy

o
woga0 1676
RN AT A

gaow R
s1d 9 YAY!

0w pasey 43 1) s&ﬂa q

ALY

03937

R

=

SO

A2




Patriot Park X .
Master Development Drainage Plan "~ September 2007

APPENDIX C

STANDARD DESIGN CHARTS AND TABLES

Matrix Design Group, Inc., 2007 @



2007 DRAINAGE, BRIDGE AND POND FEES -- CITY OF COLORADO SPRINGS

REVISED January 1, 2007
Drainage Bridge Pond Fees/Acre
Basin Name Feel/Acre FeelAcre Land Facilities
Sand Creek* 1995|  $8,046 $562 $1,070 $1,967
Spring Creek 1977 $7.841
Templeton Gap 1977 $5,170 $56
Douglas Creek 1981 $9,509 $210
18th Slreet 1964 $2,978
Pope's Bluff  l1978| $3,027 $518
Camp Creek 1964 $1,676
Peterson Field 1984 $9.551 $441
South Rockrimmon 1976 $3,554
Pulpit Rock 1968 $5,014
Dry Creek 1966 $4,314
North Rockrimmon 1973 $4,547
Coltonwood Creek** 2000 $10,963 _ $836
Miscellaneous n/a $8,798
Mesa 1986 $7,006
21st Street 1977 $4,547
Bear Creek 1980 $2,926 $275
Southwest Area 1984 $9,951 .
Windmill Gulch 1991 $10,410 $211 $3,055
Black Squirrel Creek 1989 $10,369 $1,184 $789
Monument Branch 1987 $6,984 $885
Middle Tributary 1987 $5,169 o $1.121
Little Johnson 1988 $9,878 _ $1,227
Big Johnson, Crews 1991 $11,319 $931 $241
Fishers Canyon 1991 $9,483 $1,185
Park Vista 2004 $12,640]

Notes for 2007 Fees:

All Drainage, Bridge and Detention Pond Facility Fees are increased by 10% over 2006;

- City Council Resolution, February 13, 2007.
Land Fees are based on the Park Land Dedication Fee.of $76,602 per acre for 2007 (+ 45.7697% over
2006).

* Sand Creek Detention Pond Surcharges: Pond #2 (per Ridgeview MDDP) = $985/acre for 2007.

**Cottonwood Creek: The Drainage Fee consists of two components (capital improvements and land)

that are adjusted annuatly using different procedures but are combined together for collection purposes.
The 2007 Cottonwood Creek Drainage Fee = $10,963/ac. With $8,043/ac. for capital improvements

(including $531/ac. to be paid to the City in cash) and + $2,920/ac. for fand.

20407 Drainage Basin fees



TABLE 5-1

RECOFMENDED AVERAGE RUNOFF COEFFPICIEKTB AND PERCENT IMPERVIOUS

LAND USE OR PERCENT
IMPERVIOUS

SURFACE CHARACTERISTICS
Business _
Commercial Areas , R 55
Reighborhood Areas 70
Residential
1/8 Acre or less 65
1/4 Acre 10
1/3 Acre 30
1/2 Acre ' 25
1 Acre 20
Industrial ,
Light Areas : 80
Heavy Areas S0
Parks and Cemeteries . 7
Playgrounds ' 13
Railroad Yard Areas 40

Undeveloped Areas

Historic Flow Analysis- 2
Greenbelts, Agricultural
Pasture/Meadow " 0
Forest ' 0
Exposed Rock . 100
Offsite Flow Analysis 45
{when land use not defined)
Streets -
Paved 100
Gravel - : 80
Drive and Walks 100
Roofs , 90
Lawns ' : 0

* Hydrologic Scil.éfoup

9/30/90

i) c" .
FREQUENCY
10 , 100
A&B* C&D*  A&B*  C&D*
0.90 0.90 0.90 0.90
0.75 -0.75 0.80 0.80
0.60 0.7 0.70 0.80
0.5% 0. 0.¢d 0.76
0.40 0.50 0.55 0,60
0.35 0.45 0.45 0.55
0.30 0.40 0.40 0.50
_0.70 0.70 0.80 0.80
0.80 ©0.80 0.90 0.90
0.30 0.35 0.55 0.60
0.30 ©0.35 0.60 0.65
0.50 0.55 0.60 0.65
0.15 0.25 0.20 0.30
0.25 0.30 0.35 0.45
0.10 ©0.15 0.15 0.20
0.90 ©0.90 0.95 0.95
0.55 0.60 0.65 0.70
0.90 - 0.90 ©0.95 0.95
0.80 0.80 0.85 0,85
0.90 0.90 0.95 0.95
0,90 0.90 - 0.95 0,95
0.25 0.30 0.35 0.45
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DRAINAGE CRITERIA MANUAL (V. 1)
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Patriot Park
Master Development Drainage Plan  September 2007

APPENDIX D

‘ VEFFECTIVE FEMA HEC-2 MobDEL
OF THE SAND CREEK CHANNEL

(FINAL DRAINAGE REPORT FOR SAND CREEK CHANNEL IMPROVEMENTS AT PLATTE AVENUE,

PATRIOT PARK CONCEPT PLAN AREA & PATRIOT PARK SUBDIVISION FILING No. 1,
By MATRIX DESIGN GROUP, DATED AUGUST 2005)

Matrix Design Group, Inc., 2007 @



LR e R

HATER SURFACE PROFILES -
VERSICON OF SEPTEMBER 1938 *
ERROR: 01,02 M
UPDATEB: 4 APRIL 1989 .
RUN DATE 97/26/95 TIME 4:1%:13 -

Y R R R R e N e TR

Ed X OXENXXYX XX
X ®OX X
X X X x
EXEEARR  KXXX X
X x X X
X K X X
X A KEXXXXX HREXK

END OF BANNER

1

9/26/95 4:15%:13

P T R T T Y T Y

ilEC2 RELEASE DATEER SEP 88 UPDATED APR 19839

ERROR CORR - 01,02
MODIFICATION -

AR EEREFCEAE YL b L ittt E b ARl iRy

Tl
T2
T3

o1

Jz

NC
Al
x3
GR
GR

GR
GR
GR
GR

GR

NC
X1
x3
GR
GR
GR

SH

X1
X2
X3
BT

ET

T
NC
X1
X3

GR
GR
GR

X1

SAND CREEK LOMR 95.91.04 XSECS LOOKING L TO R DOWNSTREAM

REVISED FLOODWAY CONDITION LOMRFWY.DAT
RIGHWAY 24 TO CRILPACIFIC RK 100-YEAR FLOOQDWAY

ICHECK INQ HINV IDIR STRT METRIC

HVINS
[} 4 a o o © 0
HEROF IPLOT PRFVS ASECV XSECH FIf ALLBC
T 0 -1
4 195¢ 4230 5670 3200
.e3 .03 025 1 3 :
27 45 1394 2143 1450 1180
o o [} 1934 [+ 2143
61695 1000 6176 1042 6174.3 1084
&174.3 1202 £170.5 1248 6167 1294
6163.6 1405 6163 .5 1416 6164.8 1442
6163.9 1556 6165.4 1583 6165.6 614
6165.4 1580 51646 1726 5164.2 1781
6164.6 1855 6163.7 . 1871 6154 1931
6161.7 2098 6165.6 2143 6166.6 FAEL
6170.3 2188 &169.8 2454 616%9.7 2544
§1B2.3 2736 6179.7 2778 6£79.7 2859
_g25 025 .025 .3 .5
28 12 1390 1750 870 820
[} [} a 1407 0 1719
6132 1008 5190 1130 61489.3 1390
§176.9 1480 6178 1520 6180 1600
£189.3 1750 6190 2530
1.05 1.5 2.5 N 360 12
US HIGHWAY 24 {PLATTE RVENUE)}
28.5° ] .o Q 20 20
0 0 1 £185.2 £189.3
a 1] o 1407 [s} 1719
7 1000 [F] 0 1130 0
1390 6189.3 6185.2 1750 6189.3 61B5.2
0 0
9/26/95 4:19:13 -
4 1570 3350 4150 £§740
.03 .a3 .025 1 .3
29 16 1220 1470 1050 1050
o 0 Q 1220 [ 1470
6215.9 1000 5214 1020 6208 1036
6206 1090 8206 1130 6204 1166
6196 1300 £194 1320 6184 1426
5222 1670
30 10 137¢ 1545 1220 1280

x

X

KEXXK

Q
0

IBW

1160

8176.6
6165.6
§165.2
6164.4
6166. 6
£151.8
6172 .5
6175.5
€172.69

850
£176.%
6180
23140

20

1750

1050
6206

6202
6220

1230

XXAXX

»

KAXKX
X
X
RXARKAK

P e e L LRSIy s

U.5. ARMY CORPS OF EHGINEERS

-

THE HYDECLCGIC ENGINEERIRG CENTER

609 SECOND STREET, SWITE D
PAYIS, CALIFORNIA 95616-4687

{9161 756-110¢4, (916) 531-1748

-

+

x

ddteterreraast e Rt ettt an ki Lt is

THIS RUN EXECYTED 9/26/95

HSEL

6145_95

CHNIM

1326
1329
1509
1624
1796
1945
2254
2621
2838

1415
17110

1330
61833

10652
1220
1470

ITRACE

§178.2
6165 .3

€165,
6164.6
6166 .3
6161.6
5173.9
51799
6179.4

6176.9%
§182
G178

£189.3
§189.3

6205 .5
6198
6220

PAGE 1

4:19:13

1173
1369
1536
1665
1820
2027
2282
2686
3000

1430

1730

£176.9

6189.3

2530

PAGE 2

1070
1240
1650



X3
GR
GR

HC
X1
X3
GR

X1l
X3
GR

X1
X3

GR

NC
5B

X1
Xz
X3
BT
BT
GR
GR

QT
ne
X1
x3

X1
X3

GR

X1
X3
GR

X1
X3
GR:
GR

X1
x
GR
CR

X1
X3

GR
GR

oT
RC

X1

X3
GR

NC
sB

X1
X3
X2
BT

HC

X1

X3
GR
GR

X1
GR
GR
X3

X1
X3
GR
GR

0 0 D
4230 1000 6278
5216 1420 6254
935 035 .03
30.5 5 1026

n [ 0
§229.9 1000 5228
it.6 5 1026
o o 0
£22%.9 1000 6228
31 ] 1480
0 0 [
6240 19009 6238
6233 1168 6218
035 . 035 .02
1.05 1.5 2.5
GALLEY RORD
31.2 | 1080
f il 1
o o ]
G 1000 6240
1158 6218 £233
G240 1600 6234
6233 1148 6238
1 1570 3390
.03 .as _025
313 a w
0 a [
31.6 6 1000
0 0 0
6244 1e00 6234 1
6244 1098

9/26/55 4:19:13

31.7 4 14090
0 [ Q
5244 1000 £€234.1
32 10 1315
0 ] 0
6254 1000 6253
. 6252 1315 £245
33 9 1150
a 0 i
6275 1000 6274
5276 1295 6278
34 13 1240
0 0 0
6300 1000 6298
£§290 1240 6288
6294 1310 53104
4 1650 3480
.015 .035 _02
35 4 1000
[ i 0
6312 1000 6298
.35 .035 .02
1.05 i.5 2.5
PALMER PARK BOULEVARD
5.5 7} 0
o o ]
o 0 1
5 1000 6312
11z0 £312 £308.4
_03 .03 025
36 10 1170
0 0 i
£328 1000 5322
6324 1255 6324
36.2 7 1116
6334 1000 6132
6330 11% 6332
0 L] D
.63 .03 _01s
37.1 6 1415
] o [}
6340 1000 63465
6350 1650

1431
1010
1360

1133
1033
1626

L33
10219
1026

1168
1480
1480
1168

1168
6213
1080
€240
1168
1089
1168

4170
-1

1080

1098
1018
1026

1098
1011
10256

i440
1321
108z
1348

1330
1160
1950
1305

1262
1200
1901¢
1243
1332

4470

11&Q
1018
1025

Q

1018
6308.4
£312
1160

1255
1170
1450
1320

1190
1090
1215
1110

1495
1415
1415

6228
62069

135
6218

1089
6228

6225
€238.8

4135

£230.2

6234 .
573

6254
6245

1250

az272
6290

1s5ee
0296
6286
£306
6900
500
6298
130
70
£311.8
1000
6312
3
las50

1]
6322
6326

410
6330

)
6331.5

1522
1130
1470

565
1116
1041

1121
1036

a5
1157
1080
12306

135

1158
5238
6238
1060
1239

50
1158

435
1082
1632

1088
1076

573
1412
1150
1392

1270
1275
1150
1330

1550
1314
ic40
1255
1520

480
1131
1120

70
1131

6312
£300.4

1128
1248
1170
1340

410
1110

1180
640

1485
1415

6226

%209

565

6218.3

6221.13

35

6222.5

725

135

6238

1224
6223

350

435

62302

6244

572

6255
6258

1245

6266
6300

1480

6294
5250

490

6312

1254

70

630B.4

1150

1049

6315
6326

414
6321.7

€331.5

1180
1715

13111

1116

10589

1080
6238_8
1099

1072

1098

1218
i440

1150
1385

117%
1262

1160

1025
£312

1170
1550

1125

1455

6224
6232

6234

6234

6222.5

6224

€238
6238.8
6224

6234.1

6254
£260

6266

6292
6292

6233

6312
6312

6115
63128

6321.7

£348.9

1370
1545

1133

15132

1149

6222.5

6231

1142

1076

PAGE

127¢

1470

1260

1235
1265

6298

6208.4

1240
1650

1180

1495

3



3685 20 TRIALS ATTEMPTED WSEL, CWSEL
36%3 PROBABLE MINIMIMM SPECEFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

3470 ENCROACHHMENT STATEONS= - 1170.0 1248.0 TYPE= 1 TARGET= 78_009
35.00 4.92 £119.32 631%.92 .00 §322.2% 2.34 4.48 -2 6322.00
4370 0. 1470 . 0. a. 165. 0. 91, 22 1000990.80
.24 .00 12.26 .00 .000 0258 . Qo0 000 6315_00 1178.00
006048 1050, 1040. 1120. 20 8 1] .60 278.00 1248.00
o
*SECHO 36.200
3685 20 TRIALS RTTEMPTED HSEL, CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
16.20 .50 6327.28 6£127.28 .00 6329.76 2.48 2.41 .04 §330.00
4470 e. 4470 . 9. 0. 154 . o 102, 30, &330.00
.25 _00 12.43 .00 .o .025% .000 .000 §321.70 II114a.91
005728 410. 4190 410. 20 8 [1} .00 71.82 1186.73
a
CCHV= .10D CEHV= 360
*SECHO 37.10€
3§B5 20 TRIALS ATTEMPTED WSEL, CWSEL
3693 PROBABLE MINIMWEA SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
3470 ENCROACHMENT STATIONS= 1415.0 1495.¢ TYPE= 1 TARGET= 80.000
37,18 4.57 6336.07 6336.G7 .00 6338.39 2.32 2. 28 .02  $346.50
447D. 0. 4470 o. Q. I6E_ a. 107. 31. 6£331.50
-7 .a0 12.22 -G .aoo _016 .00 _000 6331.50  141S5.40
002634 590. 610. 640, 20 15 ] .00 80.04 1495.00
a
CCHY= .200 CEHV= .400
1
3/26/95 4:19:13 PAGE
SECND DEPTH CHSEL CRIWS WSELK EG HV HL GLOSS  BANK ELEV
Q ouoB QCH QROB ALOB ACH AROB VoL TWA  LEFT/RIGHT
TIME VLOB VvCH YROB ENL XNCH XMR WIN ELMIN S8TA
SLOPE XLOBL XLCH XLOBR ITRIAL  IBE ICONT CORAR TOPHID ENDST
SPECTAL BRIDGE
5227 DOWNSTREAM ELEV IS €335.09 , NHOT £336.07 HYDRAULIC JUMP OCCURS DOWNSTREAM (IF LOW FLOW CONTROLS]
5B XX XKOR COFQ RDLEN BWC BWP BARER 58 ELCHU ELCHD |
1.05 1.50 2.50 .oo 80.20 8.00 960.00 00 6333.00 6331.50
*SECNG 37.200
6840, FLOW IS BY WEIR AND LOW FLOW
3301 HV CHANGED MORE THAN HVINS
3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, XRATIO = 1.71
3420 BRIDGE W.S.= 6339.43 BRIDGE VELOCITY= 6.64 CALCULATED CHANNEL AREA= 463
EGPRS EGLHC H3 OWEIR QLOR BAREA  TRAPEZOID ELEC ELTRD WEIRLN
ARER
6345 00  6340.59 3.36 15 4469 . 960. B64. 6345.00  6340.00 38.
3470 ENCROACHMENT STATIOMS= 1415.4 14954 TYPE= 1 TRRGET= 80.000
3495 OVERBANK AREA ASSUMED HNOM-EFFECTIVE, ELLEA= 6346.50 ELREA= 6333.00
POWERS BOULEVARD
37.20 6.4F £33%.41 ao .00 6340.59- i.18 2.20 .00 £346.50
4478, ' 4470 . 0. o. 513 . 0. 109. 31. £333.00
.27 .0n .71 .00 .GoO0 .018 .0a0e L0000 6333.00 1415_00
-0pgass 150. 159 1s5a. 3 a 3 -00 B0.00 14%5.00
0
CCHV= .100 CEHV= -300
*SECHO 37.300
3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .S5
37.30 5.81 6339.31 .00 .60 6340.74 1.44 .0B .08  6£345.00 -
4470, [ 4476 0. 0. 465, g 109. 3z2. &345_00
W27 .00 5.62 .60 .000 .025 .000 .000 6333.58 1000.40
.G03006 50. 50¢. 5G. z 1] 0 .00 80.00 1080.00
o
1
9/26/35 4:19:13 PAGE
SECNO DEPFTH CWSEL CRIWS WSELX EG nv Hi- OLOSS  BANK ELEV
Q QLOB QCH OROB ALOB ACH ARCE VOL THA LEFT/RIGHT
TIME VLOB vCH VROB XML XNCH KNR HTH ELMIN SSTA
SLOPE XLOBL KLCK XLOBR ITRIAL  IDC ICONT CORAR TOPHID ENDST

13

14



*SECNO 38.000

3685 20 TEIALS ATTEMPTED HSEL, CHSEL
3693 PROBABLE MIBIMUWM SPECIFIC ENERGY
3320 CRITICAL DEPTH ASSUMED

3470 EHCROACHMENT STATIONS= 1140.0 1381.0 TYPE= 1 TARGET= 243.00Q0
38.00 3_BR 6352 80 6352.80 .00 £354.23 1.44 3.68 .00 63680.00
4470. o. 4178. 9. o. 151 . 1. 119. 34, 63510.00
230 i) 3.71 4.0% .00 . -025% -Q10 .000 6349.00 1:81.13
.0o6138 B70. BIG. 80, 20 14 a _ne 167.31 1348.45

*SECNC 39.000

3685 20 TRIALS ATTENPTED HWSEL, CHSEE
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUHED

3370 ERCROACHMENT STATICNS= 1135.0 1665.€ TYPE= 1 TARGET= Jic.oco
WAYHNOKA ROAD
39.00 3.88 6373.68 6373.68 .00 &3174.86 1.18 6.28 .03 §376.00
4470 a. 4470 _ a. a. 514. G. 129. 3a. 6178.10
.33 .00 8.70 .00 il .025 -oce .098 6369.80 3378.34
-006835 950. 950. 950 20 5 a -0 217.73 1596.67
)

*SECNO 4250.400
7185 MINIMM SPECEFIC EHERGY
3720 CRITICAL DEPTH ASSUMED

3470 ENCROACHMENT STATIONS= 1555.0 1860.0 TYPE= 1 TRRGET= 305.4000
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= §396.00 ELREA= 100606, 00
4240.40 2.26 63B2.26 6382.26 .00 6383 _36 1.10 4_65 .01 6396.00
4400 . 4. 4490 . 0. 0. 523 18 137, 42. 100G00.00
=1 .00 8. a2 _00 -000 .025 -000 .G00  &380.C0 1593.65
-QE7057 630, e10. €70. 3 11 G i) 237.94 1831.59
(1)

*SECNG 4240.300

3685 20 TRIALS ATTEMPTED WSEL, CWSEL
3693 PROBABLE MINIMUMN SPECIFIC EMERGY
3720 CRITICAL DEPTH ASSUMED

1
9/26/95 4:1%:-13 PAGE i5
SECNO- DEPTH CHSEL CRIRE HSELK EG HV HE QLOSS BANE ELEV
Q QLGB QCH QROB ALDB ACH ARCB VOL THA LEFT/RIGHT
TIME YLOB VCH VRORB XML ANCH XNE WTN ELMIN S5STA
SLOPE XKLOBL XLCH XLOBR ITRIAL InC ICONT CORAR TOPWID ENDST
3470 ERCROACHMENT STATIONS= 155540 18600 TYPE= 1 TARGET= 305.000
3495 GVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 6396 .00 ELRER= 1490400.00 , .
4240.30 2.24 6£386.24 6386.24 .00 &387.133 1.10 -04 -0 63924.909
4409 0. 4400 0. D 524 . 0. 137. 42. 100004.00
-35 -oa B.40 -ae -000 025 .dag 090 6384.0Q 1591.61
.007199 5. 5. 5_ 20 5 ) 00 243.318 1B34.79
o

*SECNQ 4240 000

3265 DIVIDED FLOW

3685 20 TRIALS ATTEMPTED HWSEL, CHSEL

3693 PROBABLE MINIMOM SPECIFIC ENERGY

3720 CRITICAL DEPTH- AGSUMED .
3470 ENCROACHMENT STATIONS= 2020.0 2250.0 TYPE= 1 TARGET= 23p.coo

34%5 QVERBANK ARER ASSUMED NOW-EFFECTIVE, ELLER= 6403.20 ELREA= 10000C.00 M

CHICAGO, ROCK ISLAND RAILRCAD

4240.00 3.87 61839.57 6383.57 .00 £190_81 1.24- 1.81 .04 6403.20
4400. Q. 4400. 0. 0. 483 _ 0. 140. 43_. 100000.00 T
.36 -an 8.21 il ] .025 B H .006  6385.70 2023.60
.0D78BES 260. 240. 264. 20 17 o] -00 204.57 2246.57
0
1
9/26/95 4:19:13 . ) PAGE 16
THIS RUN EXECUTED 9/26/95 4:19-28
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HECZ RELEASE DATED SEP 88 UPDATED APR 19835

ERROR CORR - 01,02
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ROTE- ASTERISK (*) AT LEFT GF CROSS-SECTION NUMIER INDICATES MESSAGE PN SUMWARY OF ERRORS EIST

HIGHHAY 24 TO CRI&PACIF

SIRMARY PRINTOUT TABLE 1

SECNO
- 27.0p0
' 28.000
28.500
* 29000
* 390.900
* 30.500
* BD:GBD
* 31.4000
j1.zop
. 31.300
* 31.400
- 31._700
* 32.000
* 33.000
. 34.400C0
* 35.000
* 35.500
8/26/95
SECNQ
* 35.000
* 36.200
* 37.1900
* 37.200
* 37.3400
* 38.400
* 39.060

* 4240.400
* 4240.300

* 4240.000

$/26/95

XLCH
.00
850.00
9¢.040
1650.9¢
1230.00
565.00
1.00
95.00
135.00
50.09
435.00
1.90
573.00
1265 .00
i480.C0
490.00

70.00
4:19:13

XLCH
1040.09
410.00
€10.00
150.400
50.00
870,00
950.00

€70.00

4:19:13

HIGHWAY 24 TO CRI&PACIF

Bl

ELTRD

.o

.00

§189.30

.00

_00

-00

-Go

-Bo

£218.00

.00

-Q0

_00

.00

.0a

.00

oo

6311L._80

ELTRD

.00

.00

-00

6340.09

-00

-00

-0

-oc

i

.00

SUMMARY PRINTOUT TABLE 150

SECHD
* 27.000
= 28.000

28.500
* 29.0400
» 30.000
* 30.580
* 30.600

Q
5670.00
5670.00
567000
435D0.00
4350.00
4350.00

43150.00

CHSEL

6164.95

£180.90

6£181.15

6137.64

6215 .65

6223.06

£225.67

ELLC

00

.04

6185.20

oo

N Rl

.00

-00

-0qQ

6233.00

-ao

-00

.o

-co

el

.0a

-00

€308 _40

ELLC

.90

-0

-ae

6345. 00

.00

el

-0Q

.00

.00

Q0

DIFHSP

-GC

-oo

.00

.00

.00

.00

.00

ELMIN
6161 .61}
€176 .90
€176._50
6194.00
6209_00
6218.30
6221.30
§222.590
6224 00
622450
£230.20
§234.10
6245.00
6266.00
62086 .00
§298.00

€293_00

ELMIN
4315.00
£321.70
6331.50
6333.00
6333.50
£§349.09
6363.80
&380.4Q0
€384.00

6€385.70

DIFHSK
_0a
15.95
.25
15.49

18.02

Q

56704.00

5670.0C

5670.00

4350.490

4350 _040

4154.00

4150.00

4350.00

4350.00

43706.00

4170.00

4370 90

4370.00

4270.00

43170.040

4470.00

4470.00

Q

447000

4470.00

4470.09

4470.040

4470.00

4479.040

4473.00

4400.00

44090.00

4400.060

DIFKWS

19.00

- 00

-0

.00

CHSEL

6164 .95
6180.%0
618115
6197.64
$215.6%
£223.046
6225.67
£227.40
6228._42
6229_46&
§237.00
6233_68
£250_639
§279.40
6296 _21
£301.94

6303.17

CTWSEL
£319.92
6327 _28
6336.07
6339.41
£338.31
6352.8¢
6373.68
6382 .26
386,24

6389.57

TOPWID
201.49
311.99
312.90
176.14

21.09
B2 35

91.52

CRIWS

6164.95

 6180.90

-00

61%7.64

£215.65

6223.06

6225.67

6227.40

.00

6229 _46

6237.00

£233_68

£250.69

6270.40

6296_21

£301.94

-oo

CRIWS

6319.92

€327 _28

6336.07

oo

-oG
6352.80
6373.68
£382.26
G3B6.24

£389.57

ALCH
.00
850.00
30.00
1050.00
1230.00
565.00

1.00

EG

fl1466.4a1

GlezZ.0Q1

6182 .02

6198 .97

6217 .74

'6225.29

6227.77
6229.73
623136
6231.77
6239 .81
52;2A09
6252 .32
627220
6298 .30
£303_78

€104 .80

EG
£322.25
6325 .76
6338.39
6340.5%9
&340.74
€354 .24
€174 .86
63183 .36
£387 .33

6300 .81

LO*KS
65.04
73.85
51.94
66.22
50.89

105.42

109.60
ava._a08
57.18
80.65
v2.10

179.60
55.28
61.22
35.28

ilﬂ.dD

32.19

-10+KE
60_48
57.28

26.34

30.06
63.88
€8.35

70.57

71.99

78.66

VCH

.71

B.07

12.25

.75

12.21

13.61

1i5.09

12.32

10.76

14 .07

11.22

10.24

VCH

12_26

12.63

12.22

AREA
584 22
669.01
747 .92
169 .56
395.77
35%5.29
176.55
i55.12
316.26
358.04
341._08
354.30
393 .01
405 _04
509.06
410 .21

436 4L

PAGE

AREA
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APPENDIX E

EXiSTING SAND CREEK CHANNEL HYDRAULICS
HEC-RAS

(FINAL DRAINAGE REPORT FOR SAND CREEK CHANNEL IMPROVEMENTS AT PLATTE AVENUE,

PATRIOT PARK CONCEPT PLAN AREA & PATRIOT PARK SUBDIVISION FILING No. 1,
BY MATRIX DESIGN GROUP, DATED AUGUST 2005)

Matrix Design Group, Iﬁc., 2007 ©
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Plan: Impoited Plan 01

Sand Creek-scour
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SPar 4Pl

VER-1

Reach- .
N e R R PO e I T R 0 o SrysB L)

2420.00 §3B5.70 6588.67 6388.67 £388.45 0,007783 7.08 342,73 240,12 .99 2,78

3180.00 6385.70 £389.01 £389.01 £389.92 0.007263 7,65 416,84 24718 0.89 0.84

2420.00 $384.00 §385.53 6385.53 £386.26 0,007884, 8.86 353.01 500,33 0.29 9,73 0.73
3190.00 5364.00 £385.82 6385.82 6386.70 0.0907515 7.52 423,97 714,58 1.00 0.83 0.83
2330.00 £380.00 §381.50 8381.50 £382.21 0.007829 5,79 343,26 233.56 Q.89 0.72 0.72
‘352000 5330.90 §381.08 £381,88 6302.96 0.007391 7,92 457,19 236,35 1.00 Q.88 Q.88
2300.00 5369.80 sa7a.r2 6372.72 6573.66 $,007738 7.34 917,27 190.48 1.00 0,80 Q.80
$420.00 £369.80 373,33 8373.83 €374,39 0007131 " 8.26 438.50 207.73 1.00 0.94 0,94
2330.00 £5349,00 §351.73 §351.73 §352,89 0.007528 7.88 295,865 156.91 1.01 0.88 Q.88
3620.00 £5349.00 635240 9352.40 §353.65 0.006838 4.87 403.56 183,12 1.01 1.06 1.05
2330.00 £328.50 6337.49 5338.32 0.002712 7,81} 318.85 80.00 0.64 0.51 0.61
3620.00 8383.50 6338.93 5340.01 0.002446 2.34 434,10 80,00 0.68 0.73 0.73
2830.00 533300 B337.56 £336,00 5338.18 0.000722 5.88 384.84 80.00 0.58 0.18 0.18
3620.00 8333.00 6388,00 6337.02 £339.88 0,000729 7.54 480,04 80.00 0.54 0.24 0,24

Bridge
2330.00 68331.50 6334.47 B334.47 6335.98 0.002877 2.81 237.50 80,00 1,00 0.50 0,50
3620.00 £8331.50 £8335.48 £335.48 633748 0.002697 1137 318.40 80,60 1.00 0.61 0,64
2330.00 §321,70 £325.38 63025.38 6327.08 0.008428 10,47 222,58 £6.07 1.01 1.31 7.31
3620.00 8321.70 £326.58 6326.58 £328.78 0.005952 11.90 364.12 £9.69 1.00 1,55 1.88
2330.00 £315.00 8318.20 8318.20 £318,78 0.006794 10.92 232,44 75.33 1.07 1.24 1.24
$620.00 5315,00 £315.27 £318.27 B321.93 0.006318 11,52 314.92 7712 1,01 1.60 1.50
2360.00 £$299.00 £302.68 £301.51 303,27 0.001388 8.20 380,87 112.07 0.59 0.29 Q.28
4320,00 5259.00 6304.28 €302.87 BR08.17 0.0013874 7,68 564.19 119.43 0.62 0.40 0.40
Bridga

2360.00 6298.00 . §300.81 £300.81). 6301.85 0.004443 8.98 263.38 0710 1,01 0,68 0.68
4320.00. §288.00 $301,87 6301.87 6308.65 0.003926 10.7% 401.99 112,98 1.00 0.86 0.88
2360,00 6285.00 294,88 5294.58 £295.08 0.002387 10.35 424.39 189,19 0.68 1.00 0,18 0.29 .31
4320,00 §286.00 52086.32 §298,32 B297.47 0.002327 11,562 777.22 278.85 0.68 1,17 Q.29 0,48 0,40
2360.00 266,00 5268,08 £269.08 §270.82 0.006754 8,12 258,80 100.81 1.00 1.08 1,08
4820,00 £264.00 §270.39 §270.39 §272,15 0008061 10,87 404.72 114,58 1,00 1,89 1,33
238060 6245.00 6248.86 5248.88 6250.41 0.006428 10.00 238,05 7735 1.00 1,22 1.28
4890.00 5245.00 §260.78 §250,73 625290 0005803 11,83 398,43 §2.50 1.01 1,83 1.63
2380,00 €234.10 £237.88 828728 £238,64 0.008322 10,39 229.04 6B.71 1.00] 1.28 1,29
4880.00 8234.10 239,08 §239.98 624237 0.008657 12,47 376,12 78.40 1.00 1,65 1,65
2380,00 §230.20 £$234,78 5234.78 6228.76 00068218 11.29 21073 53.31 1.00 1,45 1,45
4890.00 6230.20 6237.21 §287.21 £239.83 0.005613 13.24 354,12 8505 1,00 1.80 1.80
2380.00 B224,50 6228.768 6228.71 0.003057 7.85 303.35 77.99 0,70 0.70 0,70
4880,G0 8224.80 623101 £232.48 0.Q028056 969 484,24 82.74 0.7 0.85 0.85
2380.60 £224,00 §228,82 227,38 £229.68 0.001278 6.84 347.82 78.18 Q.58 0.33 .33
4660.00 £224.00 §231.08 £229.20 6232.29 0.001343 8.80 £32.92 83.97 0.82 0.48 0.43
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Bridgs
2380.00 6222,50 §225,84 §225.84 622742 0008647 18,10 238.61 75.04 1.00 1,80 1.80
48%0.00 §222.50 B227.67 $227.67 £230.08 0.008862 12,48 875.77 7B.35 1.00 241 2.41
2380.00 £6221.30 6224.25 822425 8226.68 0.008688 957 248,64 88,36 1.01 1.66 1,68
4680.00 §221,30 §2825,90 §225.90 6228.06|  0.008477 11.78 388.29 §3.03 1.00 2,20 i 2.20
2380.00 6218.80 §221.51 8221.61 6223.04 0.008473 9.%1 240,12 79.47 1.00 1.74 1.74
4650,00 §218.30 §2r3.29 $223.29 622558 0008378 12.16 386.85 84.70 1.00 2,30 2.30
2380.00 £§208,00 §213,18 621318 5215.05 0.006297 10.87 217.04 68.82 1.01 1.88 . 1.88
4650,00 6209.00 815,78 §215,76 6217.82 0.008088 11.51 407.41 38.98 1.00 1,48 1.48
2400.00 6154.00 6196.61 8184.51 6197.67 0.014285 8.23 291.54 140.21 1.01 1.84 1.84
E000.C0 6184.00 6107.83 8197.88 5199.35 0.012838 2.58 522,69 165.57 1,00 2.26 2.25
2400,00 5186.57 &188,15 £188.88 £150.00 0.008528 7.82 330.67 136.82 Q.83 1.05 0.61 Q.80 - 0.98
5000.00 §186.57 6190.29 190,25 §192.01 0.008088 10.69 492.23 144.31 0.98 1.88 0,80 0.69 1,70
240000 618647 6183,74 4188.74 §188.88 0.0175738) | a.50 288,89 134,80 0,58 2.48 1.20 1.18 2.34
5000.00 618647 §190.18 6190.18 6191.85 0.014780 10,73 483.08 143.90 0.98 3.38 1,83 1,60 3.07
2400050 6182.47 4185.39 8186.08 0.004283 8.62 877.47 138.08 Q.68 0.78 0,38 0.37 0.72
£000,00 618247 §167.06 §188.16 0.003940 8,59 819,64 148,96 9.7 113 0.54 2,84 1.01
2480.00|- 618102 6183.60 5183,30 B184,45 Q.008822 7.62 230.93 136.82 0.83 1.05 0.50 0.60 0.98
5000,00 §181.02 8184.75 §184.70 6186.46 C.00ROSE 10.68 432,44 144.32 .69 1.87 0.90 0.88 1,70
2400.00 6180.92 9183.19 8183.19 §184.28 0.017634 8.48 289.09 134.81 0.99 2,48 1,20 1,18 2.34
50060.00 9180.52 §184.89 9184.89 8188.30 0.014631 10.68 484,63 143.97 0.98 335 1.81 1.58 3.08
2400.00 8176.92 8179.65 §180.87 0.008073 - 7.36 338,43 137,18 0.80 1.00 0.48 0,47 0.93
6000.00 6176.62 6180.85 §180.60 §182.40 0.008143 8.84 537.07 14633 Q.86 1.55 Q.74 0.73 1.40
250000 - 617575 178,72 177,95 6179.20 0.003662 5.85 432.81 17087 . 261 Q.58 Q.58
5000.00 §175.76 6180,68 gi78.22 8181.30 0.002444 .28 798.24 311.08 0.6 0.62 o.a2

Bridge
2400.00 §176.20 M7TE 177,43 8178.46 0.006281 .71 357,63 168,23 9,78 Q.88 ¢.88
5150.00 6175.20 173,86 8178,74 5180.26 C.ooB33s .52 640,84 17697 0.868 1.59 1,59
240000 ‘517492 8177.51 8177.16 £178.09 0008176 412 3g2.22 280.50 Q.77 Q.78 .76
§150.00 §174.82 8178,70 §178.33 8179.71 0,008040 8.09 £37.84 353.85 i Q.62 1,18 Q.14 113
2400,00 5174.82 417708 §177.06 8177.01 0.020045 7,43 323.03 266.81 1.0 210 210
§150,00 §174.82 8178.28 8178.23 6179.54 0.018442 9.20 560,02 341.88 Q.89 2.79 Q013 278
2400.00 6163.59 8167.80 g167.21 6188.41 0.003883| . 5.72 418,41 162.98 .63 0.61 Q.61
51£0.00 6163.89 #168.18 £168.60 8170.22 0004783 8.5 832,15 167.80 0.74 1.08] 1.06
2400.00 §161.60 8163.69 6183.59 5184.45 0.007518 T47 321.21 18378 1.00 0.82 0,62
5150,00 §161.60 8164.85 6184.85 £168.60 0.008013 6.96 748,70 515,17 1.00 .78 0.31 0.73
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PROJECT DATA

Project Title: Sand Creek-scour
Project File : scour.pr]

Run Pate and Time: 7/6/2005 5:46:48 PM
Project: in English units

Project Description:
Patriot Park - Sand Creek channel improvement analysis

Modified:

SAND CREEK LOME 95.01.04
REVISED FLOODPLATN CONDITION SCLOMR.DAT

HIGHWAY 24 TO0 CRI&PACIFIC RR 10-YEAR

PLAN DATA

Plan Title: Imported Plan 01
Plan File :_S:\05.168.004[Sand Creek)} \3006 Water Resources\302 FDR\HEC-RAS\scour.p0l

Geometry Title: Imported Geom 01
Geometry File : s:\05.168.004(Sand Creek)\300 Water Resources\302 FDR\HEC-RAS\scour.g0l

Flow Title : Tmported Flow 01
Flow File : 8:105.168.004 (Sand Creek)\300 Water Resources\302 FDR\HEC-RAS\scour.f0l

Plan Summary Information:

Number of: Cross Sectiong = 36 Multiple Openings = ]
Culverts = 0 Inline Structures = [¢]
Bridges = 4 Lateral Structures = 0

Computational Information

Water surface calculation tolerance = 0.01
Critical depth calculation teolerance = 0.01
Maximum number of iterations = 20
Maximum Qifference tolerance = 0.3
Flow tolerance factor = 0.001

Computation Optioﬁs
Critical depth computed only where necessary
Conveyance Calculaticon Method: At breaks'in n values only

Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow
FLOW DATA

Flow Title: Imported Flow 01 : .
- Flow File : s5:\05.168.004 {Sand Creek)\300 Water Resources\302 FDR\HEC-RAS\scour.f0l

Flow Data {cfs}



River Reach

RIVER-1 Reach-1
RIVER-1 Reach-1
RIVER-1 Reach-1
RIVER-1 Reach-1
RIVER-1 Reach-1
RIVER-1 Reach-1

Boundary Conditions

River Reach
RIVER-1 Reach-1
RIVER-1 Reach-1

GEOMETRY DATA

RS 10-Year 100-Year
27 2420 31920
25 2330 3620
17 2360 4320
13 2380 4690
4 2400 5000
2 2400 5150
Profile Upstream
10-Year

100-Year

Geometry Title: Imported Geom 01

Geometry File : 8:\05.168.004 (Sand Creek)\300 Water Resources\302 FDR\HEC-RAS\scour.g0l

CROSS SECTION
RIVER: RIVER—l_
REACH: Reach-1

INPUT
Description: 4240

RS: 27

CHTICAGO, ROCK ISLAND RAILROAD

Station Elevation Data
St.a Elev Sta
1000 6413 2020
2083 6386 2137
2246 6387.6 2250
3062 6391.8 3066
3550 6393
Manning’s n Values
Sta n Val Sta
19000 .B3 2020
Bank Sta: Left Right
2020 2250
Ineffective Flow num=
Sta L Sta R Elev
1000 2020 6403.2
2250 3560 6393.8

CROSS SECTION
RIVER: RIVER-1
REACH: Reach-1

INPUT
Description: 4240.3

Station Elevation Data
Sta Elev Sta
1000 6400 1050
1535 6396 1555
1880 6392 1940
2650 6385.2 2700

Manning’'s n Values

Sta n val Sta
1000 -03 1555
Bank Sta: Left Right
1555 1860
Ineffective Flow num=
Sta L Sta R Elev
1000 1555 6396
1860 2980

6392

num= 21
Elev Sta Elev Sta
6403.2 2020 63895.6 2024
£385.7 2143 6388.3 2187
6393.8 3040 6395_.4 3040
6391.8 31066 6385.3 3085
num= 3
1 Val Sta n Val
025 2250 .03
Lengths: Left Channel Right
260 240 260
2
Permanent
¥
¥
RS: 26
num= 19
Elev Sta Elev Sta
6396 1250 6392 1320
6396 1600 6384 1825
6388 2100 6386 2480
6386 2760 6388 2980
nm= 3
n Val 5ta n Val
. 025 18640 .03
Lengtha: Left Channel  Right
5 5 5
> -
Permanent
F
F

Elev
£388.9
6387
£391.4
6391 .8

Sta
2077
21353
3062
3085

Coeff Contr.

Elev
6388
6384
6385.4
63590

-1

sta
1450
1860
2500

Coeff Contr.

Tl

Elev
6386.3
6387.7
63853
6395.4

Expan.
-3

Elev
6389
6392
6384.8

Expan.
.3

Dovwnstream

6163.34
6164 .61



CROSS SECTION
RIVER: RIVER-1
REACH: Reach-1

INPUT
Description: 4240.4

Station Elevation Data
Sta Elev Sta
10 6400 1050
1535 63596 1555
1880 6392 1940
2650 6385.2 2700
Manning’s n Values
Sta n Val Sta
10 .03 1555
Bank Sta: Left Right
1555 1860
Ineffective Flow num=
Sta L sta R Elev
10 1555 6396
1860 2980 6392

CROSS SECTION
RIVER: RIVER-1
REACH: Reach-1
INPUT
Description: 39

WAYNOKA ROAD

Btation Elevation Data

Sta Elev Bta
1000 6378 1080
1340 6375.9 1375
1665 6378 1800
Manning's n Values
Sta n vVal Sta
1000 -03 1335
Bank Sta: Left Right
1335 1665

CROSS SECTION
" RIVER: RIVER-1
REACH: Reach-1

INPOT
Description: 38

Station Elevation Data

Sta Elev Sta

1000 6361 1110

- 1250 6350 1300

1520 6362
Manﬂing’s n Values

. Bta n Val Sta

1060 .03 1140
Bank Sta: Left Right

11490 1383

CROS3 SECTION

RIVER: RIVER-1
RERCH: Reach-1

INPUT

R5: 25
= 12
Elev Sta " Elev
6396 1250 6392
6356 1600 63840
6388 2109 63186
6386 27690 6388
num= 3
n Val Sta n Val
.25 1860 .03

Lengths: Left Channel

&70 670
2
Permanent
F
F
RS: 24
num= 13
Elev Sta Elev
6377.6 1115 6378
6374 1400 6372
6380 13850 6382
num= 3
n val Sta n Val
.025 1665 .03

Lengthsa: Left Channel

350 959
RS: 23
num= 11
Elev Sta Elev
6360 1140 6360
6350 1318 6349
num= 3
n Val Sta n Val
D25 1383 .03

Lengths: Left Channel
870 870

R8: 22

Sta
1320
1825
2490
29840

Right
670

Sta
1260
1490

Right
950

Sta
1200
1335

Right
870

Elev Sta
6388 1450
6380 1360

6385.4 2550
6320

Coeff Contr.

.1
Elev Sta
65378 1335
6369.8 1570

Coeff Contr.

.1
Elev Sta
6349.5 _1245
6350 1383

Coeff Contr.
.1

Elev
6389
6392
6384 .8

Expart.

Elev
6376
6372

Expan.
Elev

6349.5
6360

Expan.
.3



Description: 37.3

Station Elevation Data
Sta Elev Sta
1000 6345 1009
Manning's n Values
Sta n Val Sta
1300 .03 1000
Bank Sta: Left Right
1000 1980

CROSS SECTION

RIVER:_RIVER—I
REACH: Reach-1

INPUT
Degcription: 37.2
POWERS BOULEVARD

Station Elevation Data
Sta Elev Sta
1000 6340 1415
1650 6350
Manning’s n Values
Sta n Val Sta
1000 035 1415
Bank Sta: Left Right
1415 1495
Ineffective Flow num=
Sta L Sta R Elev
14000 1415 6346.5
1495 1650 6348.9
BRIDGE

RIVER: RIVER-1
REACH: Reach-1

INPUT
Description: Bridge #4

Bigtance from Upstream XS
beck/Roadway Width
Weir Coefficient

Upstream
THaR= 6
Sta Hi Cord Lo Cord
1000 6340 6340
14835 6348.9 6345

nam= 4
Elev Sta Elev
6333 .5 1080 6333.5
num= 3
n Val Sta n Val
025 1080 .03
Lengths: Left Channel
50 50
RS: 21
num= 6
Elev Sta Elev
6346.5 1415 6333
num== 3
n Val Sta n Val
_016 1495 . 035

Lengths: Left Channel

150 150
2
Permanent
F
F
RS8: 20.5
= 1
= 148
= 2.5

Deck/Roadway Coordinates

Sta Hi Cord Lo Cord
1415 6346.5 6346.5
1495 6348.9 6£348.9

Upstream Bridge Cross Section Data

Station Elevation Data
8ta Elev Sta
1600 6340 1415
-1650 6350
Manning’s n Values
Sta n Val Sta
1000 . 035 1415
Bank Sta: Left Right
1415 1495
Ineffective Flow nun=
Sta L Sta R Elev
1000 1415 6346.5
1435 1650 6348.9

num= 6
Elev Sta Elev .
6346.5 1415 6333
num= 3
n Val Sta n Val
.016 1495 . 035
Coeff Contr. Expan.
.2 .4
2
Permanent
F
F

Dovnetream Deck/Roadway Coordinates

fum= &

Sta Hi Cord Lo Cord
1000 6340 6340
1495 6348.9 6345

Sta Hi Cord Lo Cord
1415 6346.5 6346.5
1485 6348.9 6348.9

Sta
1080

Right
50

Sta
1495

Right
150

Sta
1415
1650

Sta
1495

Sta Hi Cord Lo Cord

1415
1650

Elev
6345

Coeff Contr.

o
Elev Sta
6333 1495

Coeff Contr. .

-2

Hi Cord Lo Cord

6346.5 6345
6350 6350
Elev Sta
6333 14595

6346.5
6350

6345
6350

Expan.
-3

Elev

6348.9

Expan.
.4

Elev
6348.9



Downstyeam Bridge Cross Section Data

Station Elevation Data num= [
5ta Elev Sta Elev Sta Elev Sta Elev
1000 6340 1415 6346.5 1415 6331.5 1495 6331.5
1650 6350
Manning's n Values num= 3
Sta n Val Sta n val Sta n Val
100G .03 1415 016 1455 .03
Bank Sta: Left Right Coeff Contr. Expan.
1415 1495 -1 -3
Upstream Embankment side slope = 0 horiz.
Downstream Embankment side slope = 0 horiz.
Maximum allowable submergence for weir flow = .95
Elevation at which weir flow begins = 6340

Energy head used in spillway design
Spillway height used in design
Weir crest shape

It

[

Broad Crested

Humber of Piers = 1
Pier Data
Pier Station Upstream= 1455 Downshream= 1455
Upstream num= 2
Width Elev Width Elev
8 6333 2} 6345
Dowvnstream num= 2
Width  Elev Width  Elev
4 6331.5 2 6345
Number of Bridge Coefficient Setas = 1
Low Flow Methods and Data
Yarnell Kval = 1.05
Selected Low Flow Methods = Yarnell

High Flow Method
Pressure and Weir flow
Submerged Inlet Cd =
Submerged Inlet + Outlet Cd
Max Low Cord

8164966
6345

I

Additional Bridge Parameters
Add Friction component to Momentum
Do not add Weight component to Momentumn

Sta
1485

Elev
6348.9

to 1.0 wvertical
to 1.0 vertical

Class B flow critical depth computations use critical depth

inside the bridge at the upstream end
Criteria to check for pressure flow = Upstream energy

BRIDGE OUTPUT Profile #10-Year

E.G. Us. (ft) 6338.19 . Element

W.5. US. (ft) 6337.56 E.G. Elev (ft}

Q Total (cfs) 2330.00 W.S. Elev (ft)

Q Bridge (cfs} 2330.00 Crit W.S. (ft}

Q Weir (cfs) Max Chl Dpth (ft)
Weir Sta Lft (ft) Vel Total (ft/&)
Weir Sta Rgt (ft) Flow Area {=sq ft)
Weir Submery Froude {#f Chl

Weir Max Depth {ft}) Specif Force (cu ft)
‘Min El Weir Flow (ft) 6346.51 Hydr Depth (ft}

Min El Prs (£t} 6345.00 W.P. Total (ft}
Delta EG (ft) .2.23 Conv. Total (cfs)
Delta WS (ft) 3.as Top Width (ft)

BR Open Area (sq ft) 864.00 Frctn Loss (£t}

BR Open Vel {ft/s) 10.06 C & E Loss (ft)

Coef of Q Shear Total (lb/sqg £t}
Br Sel Method Momentum Power Total {1lb/ft =)

Warning:
- this profile should be run as a mixed flow problem.

Pier drag coefficient of 2.0 assumed for Class B flow.
Multiple critical depths were found at this location.

Warning:

Note:

valid,
energy was used. -

The flow regime calculated by the momentum equation shows class B flow.

grade line

Inside BR US Inside BR DS

6338.08 6336.29
6337.12 6334.72
6336.22 6334.72
1.12 3.22
7.85 10.06
296.65 "231.54
0.68 0.99
1179.46 1100.46
4.12 3.22
88.48 B4.86
§1713.5 41985.8
72.00 72.00
0.30 0.52
2.34 5.28

For the best solution,

The critical depth with the lowest,



BRIDGE OUTPUT Profile #100-Year

E.G. Us. (ft) 6339.88 Element Inside BR US TInside BR DS
W.S. US. (fty} 6339._00 E.G. Elev (ft) 6339_72 6337.52
Q Total {cfs) 3620.00 W.S. Elev (ft) 6338_35 £335.81
Q Bridge {cfs) 3620.00 Crit wW.8. {ft) 6237.31 6335_81
QO Weir (cfs) Max Chl Dpth (ft} 5.35 4_30
Weir Sta Lit (£t) Vel Total (ft/s) 9.39 11.68
Weir Sta Rgt (ft) Flow Area (sqg ft} 385.52 309.94
Weir Submerg Froude # Chl 0.72 0.99
Weir Max Depth (ft} Specif Force (cu ft} 2087.77 1980.16
Min El1 Weir Flow (ft) 6346 .51 Hydr Depth (ft) . 5.35 4.30
Min El1 Prz {(ft} 6345.00 W.P. Total (£fr) 93.42 89.22 -
Delta EBG (ft) 2.40 Conv. Total {cfs) - 92116.9 66022.9
Delta WS (£L) 3.52 Top Width (£t} 7200 72.00
BR Open Area (sg £t} 864 .00 Fretn Loss (ft)

BR Open Vel (ft/s} 11.68 C & E Loss (ft)

Coef of O Shear Total (1b/sg ft) 0.40 0.65

Br Sel Method Momentum Power Total (1b/ft s5) 3.74 7.62

Warniné:'The flow regime calculated by the momentum equation shows class B flow. For the best solution,
this profile should be run as a mixed flow problem.
Warning: Pier drag coefficient of 2.0 assumed for Class B flow.
Hote: Multiple critical depths were found at this location. The critical depth with the lowest,
valid,
energy was used.

CROSS SECTION
RIVER: RIVER-1
REACH: Reach-1 R5: 20

INPOT
Degcription: 37.1

Station Elevation Data num= 6
Sta Blev Sta Elev Sta Elev - Sta Elev - Sta Elev
1000 6340 1415 ©6346.5 1415 &331.5 1495 6331.5 1495 6348.9

1650 6350

Mamnning’s n Values nums= 3
Sta n val Sta n Val Sta n Val
1000 .03 - 1415 .016 1495 .03
Bank Sta: Left Right Lengths: Left Chanmel - Right Coeff Contr. Expan.
1415 1495 590 610 640 ) .1 .3

CROSSE SECTION
RIVER: RIVER-1
REACH: Reaph-l RS: 19

INPUT
Description: 36.2

Station Elevation bata num= 7

Sta  Elev Sta  Elev Sta  Elev Sta  Elev Sta  Elev
1000 6334 1090 6332 i11o0 6330 1125 6321.7 1180 6321.7
1120 6330 1215 6332

Manning‘s n Values num= 3
Sta =n Val- Sta = Val Sta n Val
1004 .03 1110 025 11980 .03

Bank Sta: Left Right Lengths: Left Chammel Right Coeff Contr. Expan.

11ie 1190 . 4190 410 410 1 -3

CROSS SECTION
RIVER: RIVER-1
REACH: Reach-1 RS: 18

INPUT
Degcription: 36



Station Elevation Data num= 10
Sta Elew Bta Elev Sta Elev
1000 6328 1050 6322 1170 6322
1255 6324 1320 6324 1340 6328
Manning's n Values myn= 3
Sta n Val Sta n Val Sta n Val
1000 .03 1170 025 1255 .03
Bank Sta: Left Right Lengths: Left Channel
1170 1255 1050 1040

CROSE SECTTON

RIVER: RIVER-1
REACH: Reach-1 R5: 17

INPUT

Description: 35.5
This iz a REPEATED section.
PATIMER PARK BOULEVARD

Sta Elev

1120 6299

3
Bta n Val
11660 . .035

Station Elevation Data num=
Sta Elev Sta Elev
1000 6313 1025 6299
Manning’s n Values num=
Sta n Val Sta n vVal
1000 . 035 1000 -02
Bank Sta: Left Right = Lengths: Left Channel

BRIDGE

1000 11690

RIVER: RIVER-1
REACH: Reach-1 RS: 16.5

INPUT

bescription: Bridge #3

T0 70

Distance from Upstream X8 = 1
Deck/Roadway Width = 68
Weir Coefficient = 2.5
Upstream Deck/Roadway Coordinates
aum= [ B
Sta Hi Cord Lo Cord - Sta Hi Cord Lo Cord
1800 6312 6312 1000 6312 6308.4
1120 6312 6308.4° 1160 6312 6308.4
Upstream Bridge Cross Section Data
Station Elevation Data - num= 4
Sta Elev ‘Sta Elev Sta ~ Elev
1000 5313 1025 6299 1120 6289
Manning’s n Values num= 3
Sta n val Sta n val Sta n val
1800 .035 1400 .02 1160 .035
Bank Sta: Left Right Coeff Contr. Expan.
10060 11606 .2 !
Downatream Deck/Roadway Coordinates
THiM= &
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
1000 6312 6312 1000 6312 6308.4
1120 6312 6308.4 1160 6312 6308.4

Downstream Bridge Cross Section Data

Station Elevation Data mun=
Sta Elev Sta Rlev
ioooQ 65312 1025 6298

Manning’ s n Values - num=
Sta n Val 5ta n Val
1000 .035 1000 .02

4
Sta Elav
1120 6298

Sta n val
1160 . .035

Sta
1170
1550

Right
11290

Sta
1160

Right
70

Elev
6315
6326

Sta
1240
1650

Coeff Contr.

Elev
6313

-1

Coeff Contr.

2

Sta Hi Cord Lo Cord

1025
1160

Sta
1160

Sta Hi
1025
1160

Sta
1160

6312
6312

Elev
6313

Cord
6312
6312

Elev

.6312

6308.4
6312

Lo Cord
6308.4
6312

Elev
6315
6328

Expan.

Expan.
4



Bank Sta: Left Right Coeff Contr. Expan.

1090 1160 . .3
Upstream Embankment side slope = 0 horiz. to 1.0 vertical
Downstream Embankment side slope = 0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow = .95
Elevation at which weir flow begins = 6311.8

Energy head used in gpillway design
Spillway height used in design-

Weir crest shape
Number of Piers = 1

Fier Data

Pier Station Upstream= 1080
Upstream num= 2
Width Elev Width  Elev
[ 6299 6 6308.4
Downstream num= 2
Width Elev Width Elev
[ 6298 6 6308.4
Number of Bridge Coefficient Sets = 1
Low Flow Methods and Data
Yarnell KvVal =
Selected Low Flow Methods

3

High Flow Method

= Yarnell

Pressure and Weir flow
Submexrged Inlet Cd

Submerged Inlet + Outlet Cd

Max Low Cord

Additional Bridge Parameters
Add Friction component to Momentum

Do not. add Weight component to Momentum

Class B flow critical depth computations use critical depth

inside the bridge at the upstream end

Criteria to check for pressure flow =

BRIDGE QUTPUT Profile #10-Year

E.G. US. (ft)

W.S5., Us. (ft)

QO Total {cfs)

Q Bridge {cfs)

Q Weir (cfa)

Weir Sta Lft (ft)
Weir Sta Rgt (fr)
Weir Submerg

Weir Max Depth {ft}

Min E1 Weir Flow (ft)

Min E1 Prs (ft}
Delta EG (ft)
Delta WS (ft)

BR Open Area (sq ft}

BR Open Vel {ft/s)
Coef of O
Br Sel Method

Warning: The flow regime calculated by the momentum equation shows class R flow. For the best sclution,

6303.27
6302.68
2360.00
2360.00

6312.02
6308.40
1.42
2.07
1041.71
9.00

Momentum

Pownstream=

H

-Power Total

I

Broad Crested

1080

1.05

-8le4%66

6308.4

Upstream enexqgy

Element

E.G. Elev (ft}

W.5. Elev (ft}

Crit Ww.s. (ft)

Max Chl Dpth (£t}
Vel Total {ft/=)
Flow Area {sg ft}
Froude # Chl

Specif Force (cu ft)
Hydr Depth (ft)

W.P. Total (ft)

Conv. Total (cfs)
Top Width (ft)

Frctn Loss (ft)

C & E Loss (ft)
Shear Total {1lb/aqg ft)
(1b/ft =)

this profile should be run as a mixed flow problem.

Warning:
Warning:

depth.
Note:
flow. The

Pier drag coefficient of 2.0 agssumed for Class B flow.
The water surface upstream of the bridge computed by the Yarnell method was below critical
The Yarnell scolution has been disregarded.
Yarnell answer is not valid if the water surface is above the low chord oxr if there is weir

Yarnell answer has been disregarded.

BRIDGE QUTPUT Profile #100-Year

R.G. US. (ft)
W.S. Us. (ft)
Q Total (cfs)
Q Bridge (cfs)}
0 Weir (cfs)

6305.17
6304.26
4320.00
4320.00

Element

E.G. Elev (ft)
HW.5. Elev (ft)
Crit W.8. {ft}

Max Chl Dpth (ft)

grade line

Inside BR US

6303_21
6302.42
6301.75
3.42
7.12
331.52
0.71
1073.16
3.16
113.19
50421.4
104.88

Inside BR DS
6302.01
6300_75
6300.75

2.75
5.00
262.31
0.99
1012 _04
2.58
108.45
35114 .3
101.77

Inside BR US Inside BR DS

6305.07
6303.85
63203.06

4.85

6303.88
6302.06
6302.06

4.06



Sta Lft [ft)
Sta Rgt (£t}
Welr Submerg

Weir Max Depth {£t}
Min El1 Weir Flow (ft)
Min E1 Prs {ft)
Delta EG (ft)

Delta WS (ft}

BR Open Area {(sq ft}
BR Open Vel (ft/s)
Coef of Q

Br Sel Method

Weir
Weir

Warning: The flow regime caleculated by the momentum equation shows

6312_01
6308.40
1.51
2.40
1041.71
10.81

Momentum

Vel Total {ft/a)

Flow Area (sg £t}
Froude # Chi

Bpecif Force {cu ft)
Hydr bPepth (ft)

W.P_. Total (ft)

Conv. Total (cfs)

Top Width (£ft)

Frctn Loss {ft)

C & E Loss {fE)

Shear Total {lb/sqg ft)
Power Total (1b/ft s}

this profile should be run as a mixed flow problem.
Warning: Pier drag coefficient of 2.0 assumed for Class B flow.

CROSE SECTION
RIVER: RIVER-1
REACH: Reach-1

IWPUT
Description: 35

Station Elevation Data

Sta BElev Sta
1000 6312 1025
Manning's n Values
Sta n val Bta
1000 .035 1000
Bank Sta: Left Right
1000 1160

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

INPUT

- _ Description: 34

Seation Elevation Data

Sta Elev Sta
1000 65300 1010
1240 6290 1243
i3io 65294 1332
Manning’s n Values
sta 1. val Sta
1000 03 1240
~Bank Sta: Left Right
1240 1262

CROSS SECTION
RIVER: RIVER-1
REACH: Reach-1

INPUT
Description: 33

Station Elevation bata

Sta Elev Sta

1000 6276 1050

1255 6276 1305
Manning’'s n Values

Sta n val Sta

1000 .03 1150
Bank Sta: Left  Right

8.89
485.94
0.75
2326 .35
4._36 -
123.29
900B6.0
111.51

class B flow.

RS: 16
num= 4
Elev Sta Elev Sta Elev
6298 1120 6298 1160 6312
num= 3
n Val. Sta n Val
.02 1160 .035
Lengths: Left Channel Right Coeff Contr. Expan.
500 4949 460 -1 7 3
RS: 15
M= 13
Elev Sta Elev Sta Elev 3ta Elev
6298 1040 6296 1170 6294 1235 6292
6288 1255 6286 1262 6290 1265 6292
6304 1520 6306
num= 3
n val Sta n Val
.025 1262 .05
Lengtha: Left Channel Right Coeff Contr. Expan.
1500 1480 1550 -1 .3
RS: 14
num= 9
Elev Sta Elev Sta Elev Sta Elev
6274 1150 6272 1190 6266 1260 6266
6278 1330 6280 1385 6300 :
num= 3
n Val sta n val
.025 1330 .05
Lengths: Left Channel  Right Coeff Contr. Expan.

10.81
359 .56
0.99
2235 .68
3.70
117.72
67046 .4
107.85

For the best solution,



1159 1330

CROSS SECTION
RIVER: RIVER-1
REACH: Reach-1

INPUT
Description: 32

‘Station Elevation Data

Sta Elev Sta
1900 6254 1485
1315 6252 1346
Manning’s n Values
Sta n Val Sta
1000 .03 1315
Bank Sta: Left Right
: 1315 1440

- CROSS SECTION
RIVER: RIVER-1
REACH: Reach-1

INPUT
Description: 31.7

Station Elevation Data

Sta Elev sta
1000 6244 1026
Manning's n Values
Sta n Val 5ta
1000 .03 1000
Bank Sta: Left Right
10040

1098

CROSS SECTION

RIVER: RIVER-31
RBACH: Reach-1
INPUT

Description: 31.6

Station Elevation Data

Sta Elev Sta

1000 6244 1026

1098 6244
Manning’'s n Values

Sca n Val Sta

1000 .03 1000
Bank Sta: Left Right

1000 1098

CROSS SECTION
RIVER: RIVER-1
REACH: Reach-1

INPUT
Description: 31.3

- 1250 1265
RS: 13
num= 10
Elev Sta Elev
6253 1150 6254
6245 1392 6245
TRIM= 3
n val Sta n val
025 1440 .05

Lengths: Left Channel

573 573

R3: 12
IIAm= 4

Elev Sta Elev
6234.1 1076 6234.1
num= 3

n Val Sta n val

025 1098

Lengfhs: Left Channel

This is a REPEATED section.

Station Elevation Data

Sta Elev Sta
1000 6240.5 1080
1168 6233.5 1168

1 1
RS: 11
num= 6 .
Elev Sta Elev
6234.1 - 1032 6230.2
nam= - 3
n val Sta n vVal
.025 11098 .05
Lengths: Left Channel
435 435
RS: 10
Aum= ‘8-
Elev Sta Elev
6238.5 1080 6225.5
6238.5 1230 6239.3

.05

1270

Sta
1218
1440

Right
573

Sta
1098

Right

Sta

1072

Right

435

Sta
1099

-1
Elev Sta
- 6255 1270
6258 1470

Coeff Contbr.
.1

Elev
6244

Coeff Contr.

-1
Elev Sta
6230.2 i076

Coeff Contr.

.1
Elev Sta
6224.5 1149

Elev
6254
6260

Exparn.

Expan.

Elev
6234.1

Expan.

Elev
6224 .5



Manning's n Values
Sta n val Sta
1000 .03 1080
Bank Sta: Left Right
1080 1168

CROSS SBECTION

RIVER: RIVER-1
REACH: Reach-1

INPOT
Description: 31.2
GRLLEY ROAD

Station Elevation Data
Sta Elev Sta
10060 6240 1080
1168 6233 1168
Manning’'s n Values
Sta n Val Sta
1000 .035 1080
Bank Sta: Left Right
1080 1168

BRIDGE

RIVER: RIVER-1
REACH: Reach-1

INPUT

num= T3
n Val Sta n val
025 1168 .05

Lengths: Left Channel

50 50
RS: 9
num= 8
Elev Sta Elev
6238 10840 6225
6238 1230 6238.8
num= 3 A
o Val Sta n Val
02 1168 .035
Lengths: Left Channel
135 135
RS: 8.5

Description: Bridge #2 - Galley Road

Distance from Upstream XS
Deck/Roadway Width
Weir Coefficient

Upstream Deck/Roadway Co
num= 6
Sta Hi Cord Lo Cord
1000 6240 6240
1168 6238 6233

Upstream Bridge Cross Sec

Station Elevation Data
Sta Elev Sta
1000 6240 1080
1168 - 6233 1168
‘Manning’s n Values
Sta n Val Sta
1000 .035 1080
Bank Sta: Left Right
1080 1168
Pownstrean Deck/Roadway
num= -6
Sta Hi Cord Lo Cord
1000 6240 6240
1168 6238 6233

Downstream Bridge Cross S

Station Elevation Data
Sta Elev Sta
1000 6240 1080
1168 6233 iies
Manning’s n Values
Sta n Val Sta
1000 035 1080
Bank Sta: Left Right
1080 1168

= 1
133
= 2_5
ordinateg
Sta Hi Cord Lo Cord
1080 6238 6238
1168 6238 6238
tion Data
mmm= 8
Elev . Sta ' Elev
6238 1030. 6225
6238 1230 6238.8
num= 3
n val Sta n val
.02 1168 .035
Coeff Contr.  Expan.
.2 .4
Coordinates

Sta Hi Cord Lo Cord

1080 6238 6238
1168 - 6238 6238
ection Data

num= a8
Elev Sta Elev
6238 1080 6223
6238 1230 6238.8

num= 3
n Val Sta n val
.03 1168 .035
Coeff Contr. Expan..
.3

-1

Right
50

Sta
1099

Right

135

Sta
1080
1230

Sta

1059

Sta
1080
1230

Sta
1099

Coeff Contr.

Elev
6224

-1

Sta
1149

Coeff Contr.

Hi. Cord
652338

6238.8

Elev
6224

Hi Cord
6238
6238.8

Elev
6222.5

.2

Lo Cord
6233
6238.8

Sta
1145

Lo Cord
6233
6238.8

Sta
1149

Expan.

Elev
6224

Expan.
-4

Elew
6224

‘Elev
62225



Upstream Embankment side slope = 0 horiz. to 1.0 vertical
Downstream Embankment side slope 0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow .95

Elevation at which weir flow begins 6238

Energy head used in spiliway design
Spillway height used in design
Welr crest shape

I

]

Broad Crested

Humber of Piers = 1

Pier Data

Pier Station Upstream= 1124 Downstream= - 1124
Upstream num= 2
Width Elev Width Elev
2 6224 2 6233
Downstream num= 2
Width Elev Width Elev
2 6222.5 2 6233
Number of Bridge Coefficient Sets = 1

Low Flow Methods and Data
Yarnell Wal = 1.05
Selected Low Flow Methods = Yarmell

High Flow Method
Pressure and Weir flow
Submerged Inlet Cd =
Submerged Inlet + Outlet Cd =.8164966
Max Low Cord = 6233

Additional Bridge Parameters
Add Fricticn component to Momentum
Do not add Weight component to Momentum
Class B flow critical depth computations use critical depth
ingide the bridge at the upstream end
Criteria to check for pressure flow — Upstream energy grade line

BRIDGE OUTPUT Prefile #10-Year

E.G. US. (ft) 6229.55 Element Inside BR US Inside BR DS
W.S. Us. (ft) 6228.82 E.G. Elev {ft} 6229.51 6227.51
0 Total {(cfs) 2380.00 W.5. Elev {ft} 6228 .69 6225.94
0 Bridge ({(cfs) 2380.00 Crit W.S. {ft} 6227.49 6225.54
Q Weir (cfs) Max Chl Dpth (ft} 4.69 3.44
Weir Sta Lft (Fft) - Vel Total {ft/s). 7.25 10.08
Weir Sta Rgt (ft) Flow Area {(sg ft) 328.13 236.18
Weir Submeryg Froude # Chl 0.62 . 0.59
Weir Max Depth (ft) Specif Force {cu ft) 1268.67 1137.1%
Min El Weir Flow (ft) 6238.01 Hydr Depth (£t} | 4.27 3.23
Min E1 Prs {ft) 6233.00 W.P. Total (ft) . 91.06 83.92
Delta EG (ft) 2.13 Conv. Toral f{cofs} : 57298.7 23318.7
Delta WS (ft) 2.99 Top Width (£t} : 76.91 73.22
BR Open Area (sq ft} 6§79.00 Fratn Logs (£t}

BR Open Vel (ft/s) 10.08 C & E Loss (ft)

Coef of Q i Shear Total (lb/sq ft} 0.39 1.83
Br Sel Method ' Momentum Power Total {1b/ft a) 2.82 18.44

Waining: The flow regime calculated by the momentum equation shows class B flow. For the best solution,
thie profile should ke run-as a mixed flow problem.

Warning: Pier drag coefficient of 2.0 assumed for Class B flow.

Warning: The water surface upstream of the bridge computed by the Yarnell method was below critical
depth. The Yarnell solution has been disregarded.

Note: Yarnell answer is not valid if the water surface is above the low chord or if there is weir

flow, The
Yarnell answer has been disregarded.

 BRIDGE QUTPUT Profile #100-Year

E.G. U5. (ft} 6232.29 Element . Inside BR US 1Inside BR DS
W.3. US. {ft) 6231.09 E.G. Elev (ft} . 6232 .23 6230.22
Q Total {cfs) . 4690.00 W.S. Elev (ft) 6230.86 6227.80
Q Bridge {(cfs) - 46390.00 Crit W.s. (ft) - T B229.325 6227.80
Q Welir (ctfs) Max Chl Dpth (£t) 6.86 5.30
Weir Sta Lft (ft) Vel Total (ft/s) 9.38 12.48
Weir Sta Rgt (ft) Flow Area (sq ft) 500.14 375.82
Weir Submerg Froude # Chi 0.67 0.99

Weir Max Depth (ft) ) Specif Force (cu ft} 2996.04 ©2779.45



Min El Weir Flow (ft) 623801 Hydr Depth {ft) 6£.14 4.91

Min E1 Prs (ft) 6233.00 W.P. Total (£t} 102.65 93.37

Delta EG (ft) 2.2%1 Conv. Total (cfs) 106791.3 47103.2

Delta WS (ft) 3.43 Top Width {ft} 81.49 76.59
- BR Open Area (sq ft)} 679.400 Frctn Losas {ft)

BR Open Vel {ft/s) 12.48 C & E Loss {ft)

Coef of Shear Total {ib/sq ft) ‘0.59 2.49

Br Sel Method Momentum Power Total (1b/ft s) 5.50 31.09

Warning: The flow regime calculated by the momentum equation shows c¢lass B flow. For the best solution,
this profile should be run as a mixed flow problem.

Warning: Pier drag coefficient of 2.0 assumed for Class B flow.

Warning: The water surface upstream of the bridge computed by the Yarnell method was below critical
depth. The Yarnell solution has been disregarded. ’

Note: Yarnell answer is not valid if the water surface is above the low chord or if there is weir
flow. The

Yarnell answer has been disredarded.
CROS8S SECTION
RIVER: RIVER-1
REACH: Reach-1 RS: 8

INPUT
Description: 31

Station Elevation Data num= 8
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
1000 6240 1080 6238 1080 6223 1099 6222.5 1149 s222.5
1i6H 6233 1168 6238 1230 6238.8
Manning’'s n Values num= 3
Bta n Val Sta n Val Sta n val
10e0 .35 1080 .03 1168 035
Bank 8Sta: Left -Right Lengths: Left Channel Right Coeff Contr. Expan.
1080 1168 95 95 . 95 1 .3

CROS5 SECTION
RIVER: RIVER-1
'REACH: Reach-1 7 RS: 7

INPUT
Degeription: 30.6

Station Elevation Data num:IV 5

S8ta Elev Sta Elev Sta Elev Sta Elev Sta Elev

1000 6229.9 1026 6228 1036 6221.3 1116 6221.3 1133 6234
Manning*s n Values num= 3

Sta n Val Sta n Val Sta n Val

1000 .035 1026 .03 13133 .035
Bank Sta: Left  Right Lengths: Left Channel  Right Coeff Contr. Expan.
’ iD26 1133 1 i 1 P § -3

CROSS SECTION
RIVER: RIVER-1
REACH: Reach-1 . RS: &

INPUT
Degcription: 30.5

Station Elevation Data num= s :
Sta Elev Sta Elev Sta Elev Sta - Elev Sta Elev
1000 6229.% 1026, - 6228 1041 6218.3 1111 6218.3 1133 6234
Manning’s n Values num= 3
Sta n val Sta n Val Sta n Val
14000 .35 1026 03 1133 .035
Bank Sta: Left  Right Lengths: Left Channel  Right Coeff Contr:  Expaa,

1026 1133 565 565 565 P § -3



CROS5S SECTION
RIVER: RIVER-1
REACH: Reach-1

INPUT
Description: 30

Station Elevation bata

Sta Elev
1000 6230
1420 6216

Manning’'s n Values
Sta n val
1000 .03

Bank Sta: Left
1370

CROSS SECTION
RIVER: RIVER-1
REACH: Reach-1

INPUT
Description: 2%

Sta

1010
1460

Sta
1370

Right
1545

Station Elevation Data

Sta Elev
1000 621I5.9
1090 62006
1300 6196
1670 6222

Manning’s n Values
Sta n val
1000 .04

Bank Sta: Left
1220

CROSS SECTION

RIVER: RIVER-1

REARCH: Reach-1

INPUF
bescription:

sta
1020
1130
1320

Sta
1220

Right
1470

Station Elevation Data

S5ta Elev
1000 6191.95
1203 6201.65

Manning’'s n Values
Sta n val
1000 .04

Bank Sta: Left  Right
: 1158

1038
CROSS SECTION
RIVER: RIVER-1
REACH: Reach-1

INPUT
Description:

Sta

1020

5ta
1038

Station Elevation Pata

Sta Elev
1000 6191.85
1203 6201.55

Manning’s n Values
5ta n Val

Sta

1020 6191.55

Bta

RG: 5
num= 10
Elev Sta
6228 1130
6214 1470
num= 3
n Val Sta
-025 1545

Elev
6228
6209

n Val
.03

Lengths: Left Chaunel

1220
RS: 4
nums= 16
Elev Sta
6214 1036
6206 1160
6194 1420
num= 3
n val Sta
.035 1470

1230

Elev
6208
6204
6194

n Val
.04

Lengths: Left Channel

460
RS: 3.45
num= 6
Elev Sta
6191.65
num= 3
n val Sta
.03 1158

460

Elev

1038 6186.57

n Val
.04

Lengths: Left Channel

15
R8: 3.4
M= 6
Elev Sta

m= 3
n Val Sta

15

Elev

1038 61B86.47

n Val

Sta Elev Sta Elev
1180 6226 1370 6224
1515 6209 1545 6232

Right Coeff Contr. Expan.
1280 B .3

Sta Elev Sta Elev
1052 6206 1970 6205.5
1220 6202 1240 6198
1470 6220 1650 6220

Right Coeff Contr. Expan .
460 .1 .3
Sta Elev Sta Elev’

1098 618B6.57

1158 6186.57

Right Coeff Contr. Expan.
15 .1 .3
Sta Elev Bta Elev

1098 6186.47

1158 6186.47



1000 .04 1038
Bank Sta: TLeft Right
1038 1158
CROSS SECTION
RTIVER: RIVER-1
REACH: Reach-1
INPUT
Description:
Station Elevation Data
Sta Elev Sta

1000 6187.85
1203 6197.55

Manning’s n Values

Sta n vVal Sta
1000 .04 1038
Bank Sta: Left Right
1038 1158
CROSS SECTION
RIVER: RIVER-1L
REACH: Reach-1
INPUT
Desgcription:
Station Elevation Data
sta Elev Sta
10008 6186.4 1020
1203 61%6.1
Manning's n Values
Sta n Val Sta
1400 .04 1038
Bank Sta: Left Right
1038 1158
CROSS SECTION
RIVER: RIVER-1
REARCH: Reach-1
INPUT
Description:
Station Elevation Data
Sta Elev Sta
1000 6186.3 1020
1203 6196
Manning’s n Values
Sta n val Sta
1600 . .04 1038
Bank Sta: Left Right
1038 1158
CROSS SECTION
RIVER: RIVER-1
REACH: Reach-1
- INPUT
Description:
Station Elevation Data
Sta Elev Sta
1000 6182.3 1020
1203 6192

Manning’s n Values

1020 6187.55

.04 1158 .04
Lengths: Left Channel
16 16
RS: 3.3
num= 6
Elev Sta Elev

1038 6182.47

= 3
n Val Sta @ Val
.Q3 1158 .04
Lengths: Left Channel
300 300
RS: 3.25
num= 6
Elev Sta Elev
61i86.1 1038 £181.02
F
_num= 3
n Val Sta n val
.03 1158 .04
Lengths: Left Chamnel .
15 15
RS: 3.2
num= [ .
Elev = Sta Elev
6186 1038 6180.92
" num= 3
n val .Bta n val
.04 1158 .04
Lengths: Left Channel
16 16
RS: 3.1
num= &
Elev Sta Elev
6182 1038 6176.92
M= 3

Right Coeff Conkr. Expan.
16 .1 -3
Sta Elewr Sta Elev

1058 618B2.47

1158 6182.47

Right Coeff Contr. Expan.
300 . -3
Sta Elev Sta Elev

1098 6181 .02

1158 6181.02

Right Coeff Contr. Expan.
i5 1 3
Sta Elev Sta Elev

1098 6180.92

1158 6180.592

Right Coeff Contr. Expan.
16 .1 .3
Sta "Elev Sta Elev

1098 6176.92

1158 6176.92



Sta n val Sga

1000 .04 1038
Bank Sta: Left Right
1038 1158

CROSS5 SECTION
RIVER: RIVER-1
REACH: Reach-1

INPUT
Des¢ription: 28.5

fhis is a REPEATED section.
US HIGHWAY 24 {PLATTE AVENUE)

Station Elevation bata
Sta Elev Sta
1000 6192 13130
1535 6175.75 1600
2530 6190
Mamning’s n Values
Sta n Val Sta
1000 .04 1390
Bank Sta: Left Right
1350 1750
Inaffective Flow num=
Sta L Sta R Elev
1600 2530 6186
BRIDGE

- RIVER: RIVER-1
REACH: Reach-1

INPUT

n Val Sta n val
03 1158 .04
Lengths: Left Channel
230 230
RS: 3
num= 11
Elev Sta Elev
6120 1390 6189.3
6180 1710 6180
nums= 3
n Val Sta n Val
_ .03 1750 .04

Lengths: Left Channel

90 S0
1
Permanent
F
RS: 2.5

Description: Bridge #1 - East Platte Avenue

Distance from Upstream XS
Deck/Roadway Width
Weir Coefficient

Upstream
num= 7
Sta Hi Cord Lo Cord
1000 0 0
1390 6189.3 61B5.2
2530 0 0

i
88
2.5

Deck/Roadway Coordinates

Sta Hi Cord Lo Cord

Upstream Bridge Cross Section Data

-Station Elevation Data
~ Bta Elev Sta
1000 6192 1130
1535 6175.75 1600
2530 6190
Manning‘s n Values
Sta n Val Sta
1000 .04 1390
Bank Sta: Left Right
1390 1750
Ineffective Flow nums=
Sta L Sta R Eleav
1600 2530 6186

1130 (1] 0
1750 6189.3 6185.2
num= 11
Blev Sta Elev
6190 1390 61892.3
6180 17189 6180
num= 3
n val Sta n Val
.03 1750 .04
Coeff .Contr. Expan.
.3 .5
1
Permanent
' F

Downetream Deck/Roadway Coordinates

num= 7

Sta Hi Cord Lo Cord
1000 o Lt]
139¢ 6189.3 6185.2
2530 o)

o]

Sta Hi Cord Lo Cord

Downstream Bridge Cross Section Data

Station Elevation Data
Sta Elev Sta
1000 6192 1130

1130 [H 1]

1750 61892.3 6185.2
num= 11

Elev Sta Elev

6190 1390 6189.3

Right
230

Sta
1415
1730

Right
90

Sta
1390
1750

Bta
1415
1730

Sta
1350
1750

Sta
1415

Coeff Conktr.

Elev
617575
6182

-1

Sta
1430
1750

Coeff Contr.

Hi Cord
6189.3
6183.3

Elev
6175.75
6182

Hi Coxd
5189.3
6189.3

Elev
6175.2

-3

Lo Cord
©6189.3
6189.3

Sta
1430
1750

Lo Cord
6189.3
6189.3

‘sta
1430

Expan .
-3

Elev
6175.95
6189.3

Expan.
.5

Elev
6175.°15
618%.3

Elev
6175.2



1535 6175.2 1600 6180 1710 6180 1730 6182 1750 618%9.3
2530 6190
Manning s n values num= 3
Sta n Val Sta n val Sta n val
1000 .04 1390 .03 1750 .04
Bank Sta: Left  Right Coeff Contr. Expan.
1390 1750 .3 .5
Ineffective Flow num= 1
5ta L Sta R Elev Permanent
1600 2530 6186 F
Upstream Embankment side slope 0 hoxiz. to 1.0 vertical
Downstream Embankment side slope = 0 horiz. to 1.0 wvertical
Maximum allowable submergence for weir [low = .95
Elevation at which weir flow begins = 6189.3

Energy head used in spillway design
Spillway height used in design
Weir crest shape

Mumber of Piers = &

Broad Crested

Pier Data )
Pier station Upstream= 1430 Downstream= 1430
Upstream num= 2
Width  Elev Width Elev
2 6176.9 2 6185.2
Powngtrean num= 2
Width Elev Width  Elev
2 6176.5 2 6185.2
Pier Data .
Pier Station Upstream= 1480 Downstream= 1480
Upstream num= 2
Width  Elev Width Elev
2 -81i76.9 2 6£185.2
Downstream = 2
Width Elev Width Elev
2 6176.9 2 6185.2
Pier Data
Pier Station Upstream= 1530 Downstreams= 1530
Upstream num= 2
Width Elev Width  Elev
2 6176.9 2 6185.2
Downstream num= 2
wWidth Elev wWidth Elev
2 6176.9 2 6185.2
Pier Data
Pier Station Upstream= 1580 Dovnstreams= 1580
Upatream o= 2
Width  Elev Width  Elev
2 6176.9 2 6185.2
Dowvnstream num=: 2
Width  Elev Width  Elev
2 6176.% 2 6185.2
Pier Data
Pier Station Upstream= 1630 Downstream= 1630
Upstream nums= 2 .
Width Elev Width Elev
2 6176.9 2 6185.2
Downstream num= 2
Width Elew Width  Elev
2 6176.9 2 6185.2
Pier Data
Pier Station Upstream= 1680 Downstream= 1680
Upstream num= 2
Width Elev Width Elev
2 6176.9 2 §185.2
Downstrean num= 2
Width Elev Width Elev
2 6l76.9 2 6185.2
Number of Bridge Coefficient Sets = 1



RIVER: RIVER-1

REACH: Reach-1 RS: 2
INPUT
Description: 28
Station Elevation Data num= i1
Sta Elev Sta Elev Sta Elev
1000 6192 1130 6190 13830 6189.3
1535 6175.2 1600 6180 1710 6180
2530 6190
Manning s n Values num= 3
Sta n Val Sta n Val Sta n val
1000 .04 1350 .03 1750 .04
Bank Sta: Left Right Lengths: Left Channel
_ 1350 1750 50 50
Ineffective Flow nium= 1
Sta L Sta R Elev Permanent
1600 2530 6186 F
CROSS SECTION
RIVER: RIVER-1
REACH: Reach-1 RS&: 1.85
INPOUT
Description: .
Station Elevation Data num= 11
Sta Elev Sta Elev Sta Elev
1000 6182.1 1026 6177.97 1046 6176.72
1226 6175.02 1234 ‘6178.46 1317 6176.1
1428 61B6.1
Manning’s n Values m= 3
Sta n val Sta n Val Sta n Val
1000 .04 1026 .03 1234 .04
Bank Sta: Left Right Lengths: Left Channel
1026 1234 15 15
Ineffective Flow = 1
Sta L Sta R Elev Permanent
1234 1428 6£182.1 F
CROEBS SBECTION
RIVER: RIVER-1
REACH: Reach-1 RS: 1.9
INPUT
Degcription:
Staticn Elevation Data num= 11
*  Bta Elev Sta Elev Sta Elev
1000 6182 1026 £177.87 1046 6176.62
1226 6174 .92 1234 6178.36 1317 6176
1428 6186
Manning's n Values num= 3
Sta n val Sta n val Sta n Val
1000 -04 1026 .04 1234 .04
Bank Sta: Left Right Lengths: Left Channel
10286 1234 40 40
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
1234 1428 6182 F
CROSS SECTION
RIVER: RIVER-1 _
REACH: Reach-1 RS: 1.8
INPUT
Description:

Station Elevation Data

num= 15

Sta
1415
1730

Right
50

Sta

Elav
6175_2
6182

Sta
1430
1750

Coeff Contr.

Elev

13120 6175.19

1326

Right
15

sta

6175

.3

Sta
1171
1394

Coeff Contr.

Elev

1120 6175.09
1326 6174.9

Right
40

.1

Sta
1171
1394

Coeff Contr.

-1

Elev
61752
6189.3

Expan.

Elev
6174 .92
6180.1

Expan.
.3

Elev
6174.82
6180

Expan.
-3



Sta Elev Sta Elev Sta Elev Sta Elev

1000 6182 1010 6178 1028 6175.29 1058 6165.91

1147 £165.84 1194 6163.58 1213 6163.79 1218 6176.45

1318 6173.65 1336 6176 1378 6178 1401 5180
Manning’'s n Values num= 3

Sta n Val Sta n Val Sta n vVal

1000 . 035 1028 .03 . 12318 .G35

Bank Sta: Left Right

1028 1218
Ineffective Flow hs}
Sta L Bta R El
1218 1425 61

CROSS SECTION
RIVER: RIVER-1
REACH: Reach-1

INPUT
Deacription: 27

um=
ev
82

Station Elevation Data

Sta Elev 4
1000 6169.5 10

ta
42

1202 6174.3 1249
1405 6163.6 1416
1556 6163.9 1583
16480 63165.4 (1726
1855 6164.6 1871
2098 6l181.7 2143
2388 6170.3 2454
2736 6182.} 2778
Manning’s n Values
Sta n Val Sta
1000 .03 1405

Bank Sta: Left  Right

Lengths: Left Channel Right

Sta
1102
1293
1425

Coeff Contr.

765 745 715
1
Permanent
¥
RS: 1
nuE= 45
Elev Bta Elev Sta Elewv
€170 1084 6174.3 1126 6176.6
6170.5 1254 6167 1329 6165.6
6163.86 1442 6164.8 1509 6165.2
6165 .4 1614 61l65.46 1624 61l64.4
6164.6 1781 6164.2 1796 &6166.6
6163.7 1934 6164 1945 ¢161.8
6165.6 2188 6166.6 2254 6172.5
6169.8 2540 6169.7 2621 6175.5
6179.7 2859 6179.7 2838 6179.69
TIUi= 3
n Val Sta n Val
025 2143 03

Lengths: Left Channel  Right

1405 2143 1450 1160 1180
SUMMARY OF MANNING'S N VALUES
River:RIVER-1

Reach River Sta. -nl nz

Reach-1 27 .03 025
Reach-1 26 .03 -025
Reach-1 25 .03 025
Reach-1 24 .03 .025
Reach-1 23 .03 025
Reach-1 22 .03 .025
Reach-1 21 .035 .01e
Reach-1 208.5 Bridge
Reach-1 20 .03 .016
Reach-1 T .19 .03 .025
Reach-1 18 .03 .025
Reach-1 17 .035 ..02
Reach-1 1i6.5 Bridge
Reach-1 16 -035 .0z
Reach-1 15 .03 .025
'Reach-1 14 .03 . 025
Reach-1 13 .03 .025
Reach-1 12 .03 .025
Reach-1 13 .03 .025
Reach-1 10 .03 . 025
Reach-1 9 .035 .0z
Reach-1 8.5 Bridge
Reach-1 g . 035 .03
Reach-1 7 .035 .03
Reach-1 [ .035 .03
Reach-1 5 .03 .025
Reach-1 4 .04 -03s5
Reach-1- 3.45 .04 .03

.1

éta
1173

1369

1536
1665
1824
2027
2282
2686
3000

Coeff Contr.

n3

.03
.03
.03
.03
-03
.03
035

.03
.03
.03
.035

.035
.05
.05
.05
.05
.05
.05

.035

.035
-035
.035
.03
.04
.04

.1

Elev
6165.87
al176
6188

Expan.

Elev
6178.2
6165.3

6165
6164 6
6166.3
6i61.6
6173.9
£179.9
6179.4

Expan.
-3



Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1

. o
oM R W
wn

+

w o
wn

oM MWW W WW W
o [&]

SUMMARY OF REACH LENGTHS

River: RIVER-1
Reach

Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
" Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1

River Sta.

27
26
25
24
23
22
21
20.5
20
19
18
17
16.5
16
15
14
13
iz
i1

[
<

Rl RN R W WWWWWWH U100
AN W
I 0

.04
.04
.04
.04
.04
.04
Bridge
.04
.04
.04
.035
.03

Left

260

5

670

250

870

5Q

150
Bridge

580

410

14050

70
Bridge

500

1500

1250

573

1

435

50

135
Bridge

95

i

565

1220

460

15

16

300

15

16

230

90
Bridge

15
44
765
1450

.04
.03
.03
.04
-93
.03

.03
.03
.04
02
. 025

Channél

240
5
670
950
870
50
150

610
-410
1040
70

430
1480
1265

573

435
50
135

a5

565
1230
460
s
i6
300
15
16
230
90

50
15
40
745
1160

SUMMARY OF CONTRACTION AND EXPANSION CORFFICTENTS

River: RIVER-1

Reach

Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1

River Sta.

27
26
25
24
23
22
21

Contr.

i }
-1
-1
.1
L1
-1
-2

Expan,

.3
.3
e
L3
.3
.3
.4

.04
.04
.04
.04
.04
.04

.04
.04
.04
L 035
.03

Right
260

670
950
870

50
150

640
410
1120
70

460
1550
1270

573

435
50
135

a5

565
1280 °
460
15
16
300
15
16
230
90

50
15
40
715
1180



Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1

20.5 Bridge

20 1
19 1
18 -1
17 .2
16.5 Bridge

16 1
15 1
14 1
13 .1
12 1
11 .1
16 1
9 .2
8.5 Bridge

8 1
7 -1
5 i s
5 i
4 -1
3.45 1
3.4 .1
3.3 A
3.25 -1
3.2 -1
3.1 -1
3 .3
2.5 Bridge

2

1.95

1.9

1.8

1

e
HoH W

.5
-3
.3
-3



Elevation (ft}

Elevation {ft)
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Contraction Scour

Input Data

Results

Pler Sbour

Input Data

Resu-l’rs

- Average Depth (i)
Approach Velocity (fi/s):

Br Average Depih (ff):
BR Opening Fow (cis):
BR Top WD (1):

Grain Size DS0 (mm):
Approach FHow (cfs):
Approach Top WD (ff):
Kt Coefficient:

Scour Depth Ys (ft):
Crifical Velocity (ft/s)
Equation:

All piers have the same scour depih

Pier Shape:

Pier Width (i)

Grain Size DO (mm):
Depth Upstream (it):
Velocity Upstrearn (ft/s):
K1 Nose Shape:

Pier Angle:

Pier Length (fH:

K2 Angle Coef:

K3 Bed Cond Coef:
Grain Size D20 (mm);
K4 Armouring Coef:

Scour Depth Ys (ff):
Froude #: )
Equation:

Leff ‘ Channel

202 4.03

4.53 Q.84
402
5000.00
185.95
1.55

130.86 A4760.59

14.29 120.00

0.590 0.640
0.00
2.43
tive

Sharp nose

2.00

1.55000

4,94

693

0.90

0.00

88.00

1.00

1.10

0.0

3.78

0.55

CSU eguation

Right

202
4.49

108.86
12.04
0.590
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Worksheet for Trapezoidal Channel - 1
%Dsw Citappcr Secnon s DECIIEP

e o

"}";lw Eflema—ent:_ Trapezoidat Channet
Friction Method: Manning Formula
Solve For: Normal Depth

Reoughness Coefficient: 0.032

Channel Slope: 0.00600 it

Left Side Slope: 3.00 ft/ft (H:V)
Right Side Slope: 3.00 ft/ft (H:V)
Bottom Width: 120.00 it
Discharge: 5000.00 . - ft*fs

Normal Depth: 426 T

Flow Area: 565.84 lis
Wetted Perimeter: 146.95 ft
Top Width: 14557 ft
Critical Depth: 3.66 ft
Critical Slope: 0.01006 ftfit
Velocity: 8.84 fils
Velocity Head: 121 : ft
Specific Energy: 5.47

Froude Number: 0.79

Flow Type: Subcritical

Downstream Depth: . 0.00 B ) ﬁ' s

Length: 0.00 ft
Number Of Steps: 0

Upstream Depth: 0.00 it

Profile Description: NIA -
Headloss: 0.00 ft
Downstream Velocity: 0.00 ftis
Upstream Velocity: 0.00 ftis

Normal Depth: 4.26 ot

Critical Depth: 3.66 it

Channel Slope: 0.00600 ft/it



Worksheet for Trapezoidal Channel - 1
Critical Slope: G.01006

ft/ft



Worksheet for Trapezoidal Channel - 2
1@-0905'3 OMANNEL -S—oCTH-"-’ z.awe:sr "n™ vawe

Fhn iz HE
Flow Element: Trapezoidal Channel
Friction Method: Manning Formula
Solve For: Normal Depth

%ﬁghrﬁéss Coefficient: ) "~ 0.028

Channel Slope: 0.00600 /it

Left Side Slope: 3.00 . /it (H:V)
Right Side Slope: 3.00 fifft (H:V)
Bottom Width: 120.00 ft
Discharge: 5000.00 ft¥fs

Nom'laIDepth - Y TR

Flow Area: 519.38 itz
Wetted Perimeter: 144 .92 ft
Top Width: 143.64 ft
Critical Depth: 3.66 ft
Critical Slope: 0.00770 ft/it
Velocity: 9.63 ft/s
Velocity Head: 1.44

Specific Energy: 5.38

Froude Number: 0.89

Flow Type: Subcritical

Downstream Depth: ~ 000 ft

Length: 0.00 ft
Number Of Steps: 4]

e

Upstream Depth: 0.¢60 ft
Profile Description: N/A

Headloss: 0.00 ] it
Downstream Velocity: 0.00 ft's
Upstream Velocity: 0.00 ft's
Normal Depth: 3.94 ft
Critical Depth: 3.66 ft

Channel Slope: 0.00600 ftfit



Worksheet for Trapezoidal Channel - 2
Critical Slope: 0.00770

i/t



Worksheet for Trapezoidal Channel - 3
fot05 b Coanner Seerod = RIGHST "n" Vievs

FETE

LDBsEnpt i
low Element: ' Trapezoidal Channel
Friction Method: Manning Formula
Solve For: Normal Depth

I -

oughness Coefficient:
Channel Slope: 0.00600 ft/ft
Left Side Slope: 3.00 ] it (H:V)
Right Side Sfope: 3.00 it (H:V)
Bottom Width:. 120.00 it
Discharge: 5000.00 fto/s

Flow Area:

Welted Perimeter: 150.71 ft
Top Width: 149.14

Critical Depth: 3.66 ft
Critical Slope: 0.01571 i/t -
Velocity: 7.65 ftfs
Velocity Head: 0.91 #
Specific Energy: 577 it
fFroude Number: 0.64

Flow Type: Suhbcritical

Length: 0.00 ft
Number Of Steps: 0

Upstream Depth: o 0.00 N '
Profile Description; NIA

Headloss: 0.00 it
Downstream Velocity: 0.00 fifs
Upstream Velocity: 0.00 ft/s
Normal Depth: 4.86 ft
Critical Depth; 3.66 ft

Channel Slope: 0.00600 ft/t



Worksheet for Trapezoidal Channel - 3
Critical Slope: 0.01571



Patriot Park :
Master Development Drainage Plan September 2007

APPENDIX F

EXCERPTS FROM THE DRAINAGE BASIN PLANNING STUDY
FOR SAND CREEK

Matrix Design Group, Inc., 2007 @
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Patriot Park
Master Development Drainage Plan September 2007
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