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I. INTRODUCTION

Shiloh Mesa at Woodmen Heights is a 112.88-acre mixed-use development consisting of
residential, commercial, public assembly, open space, and public right-of-way uses. The site was
annexed into the City of Colorado Springs (City) in August of 2004, as part of the Woodmen
Heights Metropolitan District, located in northeastern Colorado Springs, Colorado. This site was
previously platted as Woodmen Heights No. 3. The objective of the Shiloh Mesa Master
Development Drainage Plan (Shiloh Mesa MIDDDP) is to identify the major drainageways,
ponding and detention areas, locations of culverts, bridges, open channels and drainage areas
which are tributary to this development. This project is located within the Sand Creek Drainage
Basin. Other drainage analysis for adjacent property being submitted for concurrent review
inctude The Master Development Drainage Plan for the Woodmen Heights Commercial
Center, prepared by Matrix Design Group, Inc (WHCC MDDP) and the Drainage Letter for
Marksheffel Road Interim Design at Woodmen Heights prepared by Matrix Design Group, Inc
(Marksheffel Drainage Letter). All analyses were completed in accordance with the City of
Colorado Springs / El Paso County Drainage Criteria Manual.

Woodmen Road from Powers Boulevard to US Highway 24 is currently in the process of being
expanded from a two-lane, 34-foot wide asphalt-surface roadway to a four-lane divided highway
with varied right-of-way (ROW).

A. Project Location

The site area for construction is located in eastern Colorado Springs, Colorado northeast of the
mtersection of East Woodmen Road (Woodmen, or Woodmen Road) and North Marksheftel
Road (Marksheffel or Marksheffel Road). See Vicinity Map, Appendix A.

1. General Location. Southwest 4 of Section 4 of Township 13 South, Range 65 West of
the Sixth Principal Meridian, El Paso County, State of Colorado.

2. Swrrounding Streets. Existing Woodmen Road borders the site to the south, Mustang
Road borders the project to the east, and the proposed Marksheffel Road borders the
project to the west.

3. Drainageway. The site is located within the Sand Creek Drainage Basin and is bound by
Sand Creek on the northwest. A portion of the topography drains to the west directly into
Sand Creek Channel. The majority of the runoff from the site flows southwest towards
the intersection of Woodmen Road and Marksheffel Road. Woodmen Road, located
directly to the south of the property is higher in elevation than the surrounding land. The
runoff is routed to the adjacent undeveloped property to the west (known as the
Woodmen Heights Commercial Center) where it enters culverts which convey the runoff
under Woodmen Road and ultimately into the Sand Creek Channel.
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4. Surrounding Developments. The following developments are located adjacent to the site.

North: Pawnee Rancheros Filing No. 2 is an existing single family
residential development with lots greater than one acre in
size.

West / Southwest. The area to the southwest is currently unplatted and

undeveloped, and known as the Woodmen Heights
Commercial Center as previously mentioned. The
Woodmen Heights Commercial Center is currently under
conceptual review for a commercial development.

East: East of Mustang Road is an existing single family
residential development known as the Bar J-B Acres with
lots greater than one acre in size.

Property Description

1. Project Area. The Shiloh Mesa at Woodmen Heights property encompasses 112.88 acres
of land. Curently, there is an existing multiuse community center, temporary modular
classroom units, and parking lot on the site. Future developments consist of residential,
mixed use, and commercial land use. Refer to the Existing Conditions Drainage Map
located in Appendix E.

2. Ground Cover. The majority of the site is covered with sparse vegetation including
natural grasses and some shrubs.

3. General Soil Conditions. The Web Soil Survey, created by the Natural Resources
Conservation Service, was utilized to investigate the existing general soil types within
and tributary to the area impacting the site. See Soils Map; Appendix A. The following
soil types are present in the development area.

Table 1.1 - NRCS Soil Survey for El Paso County

Soil Hydrologic

ID No. | Soil Classification | Permeability

8 Blakeland loamy sand A Rapid

9 Blakeland-Fluvaquentic A Rapid
Haplaquolls

19 Columbine gravelly sandy | A Rapid
loam

71 Pring coarse sandy loam B Moderately Rapid

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
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runoff potential. For the analysis in this report, hydrologic group “B” soil classification
was assumed across the entire site. Predominantly, Type “B” soils (sandy loam) exist on
the site and the remaining Type “A” soils will exhibit Type “B” properties after grading
and compaction have occurred.

Major Drainageways. The Shiloh Mesa at Woodmen Heights development lies within
the Sand Creek Drainage Basin. The northwest portion of the site is located along the
Sand Creek Channel

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

Existing Utilities. Existing infrastructure within the Shiloh Mesa site is limited to the
utility currently servicing the existing chapel. Additionally, there is an existing 24-inch
water main located within an existing utility easement, which is identified as proposed
Marksheffel Road ROW. The water main crosses Sand Creek Channel and continues in a
general northwest direction.
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II. HYDROLOGIC AND HYDRAULIC ANALYSIS

A.  Major Basin Description

The Sand Creek Drainage Basin is a tributary to the Fountain Creek. The Sand Creck Drainage
Basin area is approximately 54 square miles, and is located in the east central portion of El Paso
County. Shiloh Mesa at Woodmen Heights is located in the upper western sub-basin of Sand
Creek. Shiloh Mesa accepts offsite runoff from the adjacent properties to the north and east.

According to The Sand Creek Drainage Basin Planning Study (SCDBPS), by Kiowa
Engineering dated March 1996, select channel improvements as well as the construction of a
regional detention pond will be necessary for this development. The recommended channel
improvements per the SCDBPS will consist of selective riprap lining of the channel with grade
control structures. Runoff from the proposed development drains to an area defined as reach SC-
8 in the SCDBPS. (See Appendix D}

B.  Floodplain Statement
Review of the Flood Insurance Rate Map Panel 535 (08041C035335 F), effective date March 17,
1997, published by the Federal Emergency Management Agency (FEMA), shows the Sand
Creeck Floodway and Floodplain for Sand Creek. A Letter of Map Revision (LOMRY), dated
December 7, 2005, exists for the channel in this region. The 100-year and 500-year floodplains
arc defined within the LOMR. (See Appendix A)

Channel Improvements, as specified in the SCDBPS, will be required with the development of
Shiloh Mesa. It is anticipated that a 404 Permit will be required prior to construction of the
channel improvements, and a LOMR will be required after channel improvements are completed
to delineate the new floodplains.

C.  Drainage 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 (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 District, latest update, have been used
to supplement the Drainage Criteria Manual.

D.  Design Frequency

The design frequency is based on the Drainage Criteria Manual. The 100-year siorm event was
used as the major storm for the project, and the 5-year storm event was used as the minor stornt.

E.  Design Discharge

1. Method of Analysis

The hydrology for this project uses the Rational Method as recommended by the
Drainage Criteria Manual for the minor and major storms. The Rational Method is used
for drainage basins less than 100-acres in size.
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The Rational Method uses the following equation: Q=C*1*A
Where:

Maximum runoff rate in cubic feet per second (cfs)
Runoff coefficient

= Average rainfall intensity in inches per hour

= Area of drainage sub-basin in acres

> = QL0
I

2. Runoff Coefficient

Rational Method coefficients are from Table 5-1 of the Drainage Criteria Manual for
developed land use such as roadway and commercial areas, as well as undeveloped areas.
See Appendix C for more information.

3. Time of Concentration

The time of concentration for the Rational Method was taken from the Drainage Criteria
Manual. The time of concentration consists of the initial time of overland flow and the
travel time in a channel to the inlet or point of interest. A minimum time of
concentrations of 5 minutes was used for the final calculations.

4, Rainfall Intensity

The hypothetical rainfall depths for the 24-hour storm duration were estimated from the
NOAA Atlas 2, Volume I1I-Colorado Isopluvial Figures 27 and 31. Table 2.1 lists the
rainfall depth for each of the 24-hour storm events,

Table 2.1 - Rainfall Depth in Colorado Springs in the 24 Hour Storm Event

Storm Recurrence Interval Rainfall Depth (inches)
S-year 2.6
100-year 4.4

The rainfall intensity equation for the Rational Method was taken from Drainage Criteria
Manual updated Storm Intensity Curves Memo.

P
Intensity Equation: [ =26.65% ﬁﬂl—m
(o+7,)

F. Hydraulic Criteria

Storm sewer infrastructure was sized using Bentley’s StormCAD computer program. A
minimum slope of one-half percent thronghout the proposed pipe network was assumed as well
as a roughness coefficient that corresponds to a pipe material of concrete. The losses in

junctions, pipes and manholes were calculated using the Federal Highway Administration
(FHWA) HEC-22 methods.
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L. EXISTING FACILITIES

A.  Previous Analysis of Existing Facilities
The SCDBPS outlines the drainage improvements required by the City, prior to development in
this area. The SCDBPS proposed numerous regional detention ponds throughout the
development area of Woodmen Heights Metropolitan District. Other studies of the Shiloh Mesa
development area include The Master Development Drainage Plan for Woodmen Heights
(Classic MDDP), by Classic Consulting Engineers and Surveyors, dated June 2004, and more
recently The Master Development Drainage Plan Update for Woodmen Heights and Final
Drainage Report for Forest Meadows Filing No. 1 and No. 4 (ESI MDDP), by Engineering and
Surveying Inc (ESI), dated February of 2006. The Classic MDDP proposed eliminating
Detention Facilifies No. 4 and 5, as outlined in the SCDBPS, and enlarging Facilities No. 3 and 6
to compensate for the loss of detention area.

Detention Facility No. 3 (Pond #3), is located inline with the main reach of the Sand Creek
Channel just west of the proposed Markshetfel Road alignment and north of Woodmen Road.
This detention pond was sized to accommodate the developed stormwater runoff from the
eastern portion of the Woodmen Heights Metropolitan District. According to the Classic
MDDP, Pond #3 is a 224 acre-foot facility with a total developed inflow of Q190=2883 cubic feet
per second (cfs) and a release rate of Qq99=2242 efs. Tt was anticipated that this facility would be
combined with a neighborhood park area. In addition to Pond #3, the Woodmen Heights
Metropolitan Disfrict is responsible to complete the construction of Regional Pond #2, located
adjacent to Security Service Field, approximately 3 miles downstream. Constfruction is
underway to complete the interim condition of Pond #2.

The ESI MDDP was approved by the City in February of 20006, and functions as an
amendment/update to the Classic MDDP. The ESI MDDP evaluated the previous analysis
performed in the Classic MDDP and resized Pond #3 to a 209 acre-foot facility. The reason for
the decrease in size of Pond #3 can be attributed to the rerouting of runoff from 18.7 acres,
known as Parcel 11 in the Classic MDDP, to Detention Facility No. 6. Minor changes were also
made with respect to drainage analysis, such as an increased inflow of Q00=3207 cfs to Pond #3
and a release rate of Q190=2240 cfs. Both the Classic MDDP and the ESI MDDP, assumed that
Pond #3 would accept developed flows from the Shiloh Mesa development and would treat the
runoff for water quality.

B. Offsite Analysis of Existing Facilities
The Classic MDDP and the ESI MDDP utilized the SCS method for computing the hydrologic
analysis. The impervious area of each basin was analyzed to compare the results from the ESI
MDDP to those calculated using the Rational Method in this report (which will yield more
conservative results). It was assumed that the time of concentration would remain the same for
cach analysis, and therefore the impervious area is the controlling factor for evaluating the peak
runoff rates. For the proposed site, the ESI MDDP employed a curve number of 92. According
to Table 5-5 of the Drainage Criteria Manual, Runoff Curve Numbers for Hydrologic Soil, a
commercial area with a curve number of 92 corresponded to an 85 percent impervious area.
Conversely, Table 5-1 of the Drainage Criteria Manual, Recommended Average Runoff
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Coefficients and Percent Impervious, lists the runoff coefficients associated with the Rational
Method for residential areas to be 65 percent impervious and 95 percent impervious for
commercial areas. Comparing the acreage of impervious area from each analysis yielded similar
results, and therefore the assumptions made for this analysis are valid. Refer to the Impervious
Area Comparison Table in Appendix B.

Another assumption was made for the runoff pertaining to the property to the east, known as
Basin OS-5. Per the ESI MDDP, the proposed developnient is designated to accept significant
flow from Basin OS-5 and convey it through the proposed development to the site to the west.
Basin OS-5 is composed of residential lots greater than one acre in size, and is covered with
native grasses. It appears that no comprehensive overlot grading activities have occurred; only
minor grading for the footprint of the home. To account for this flow using the Rational Method,
it was assumed that the time of concentration from the ESI MDDP would remain the same. The
time of concentration was combined with the basin area to arrive at an average runoff coefficient,
C(100)=0.27. Table 5-1 from the Colorado Springs Drainage Criteria Manual verified that the
calculated average runoff coefficient was reasonable for land that is a mixture of undeveloped
historic flow, pasture/meadow, and residential development with lots greater than one-acre in
size. Refer to the Existing Conditions Drainage Map located in Appendix E.

Sub-Basin OS-5 (323.00 acres, Q(5) = 201.70 cfs, Q(100) = 404.00 cf5) accounts for the runoff
from the Bar J-B Acres Subdivision, and is collected in a swale prior to entering the site. The
swale appears to be well vegetated with no erosion issues. Two existing 42-inch Corrugated
Metal Pipes (CMP) convey the runoff under Mustang Road onto the Shiloh Mesa property at
Design Point 2 on the existing conditions drainage map (323.00 acres, Q(5) = 201.70 cfs, Q(100)
= 404.00 cfs). The peak flow from Sub-Basin OS-5 is comparable to the results of the EST
MDDP Q(100)=386.63 cfs. The peak flow used in this report was derived from the use of the
Rational Method whereas the EST MDDP utilized the Soil Conservation Service Method (SCS
Method). Any developed runoff from sub-basin OS-5 that exceeds the flow identified at Design
Point 2 (as documented on the Existing Conditions Drainage Map) will require detention and
water quality to be provided prior to entering the Shiloh Mesa development.

The portion of the Pawnee Rancheros Subdivision, located to the north of the site, is delineated
as Sub-Basin OS-1 (4.26 acres, Q(5) = 3.0 cfs, Q(100) = 7.5 c¢fs). This area is undeveloped and
covered with native grasses and shrubs. Runoff from this basin sheetflows onto the Shiloh Mesa
property at Design Point 1 (4.26 acres, Q(5) = 3.0 cfs, Q(100) = 7.5 cfs). Refer to Table 3.1 and
the Existing Conditions Drainage Map located in Appendix E.

According to the Final Hydrology and Hydraulics Report for Woodmen Road Powers to US 24
(Woodmen Road FDR), by DMJM Haziris, dated October 15, 2007, the runoff from Woodmen
Road is contained and routed within the Woodmen ROW. Curb inlets and bio-swales, as defined
in the Woodmen Road FDR, are being used to convey and treat runoff. Runoff will be directed
to the south of Woodmen Road and then to the west of Marksheffel Road. According to the
Woodmen Road FDR, runoff from basin N14 (17.6 acres) is conveyed to the south via an 18-
inch RCP within Woodmen Road. Sub-Basin N14 is area draining to the northeast corner of the
intersection of Marksheffel Road and Woodmen Road. This basin corresponds to Sub-Basin J as
described within the onsite analysis of existing facilities.
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Located adjacent to the eastern boundary of the development is Mustang Road. Runoff from
Mustang Road is routed south via roadside ditches. As previously described, Sub-Basin OS-5
consists of a significant drainage area that outlets across the Shiloh Mesa property. Runoff from
the northern portion Mustang Road is included within this drainage area.

Sub-Basin O8-6 (1.13 acres, Q(5) = 3.9 cfs, Q(100) = 7.4 cfs) accounts for runoff generated by
Mustang Road south of Design Point 2 (refer to the Existing Conditions Drainage Map). Runoff
generated within OS-6 drains to the south and enters the existing roadside swale within the north
side of the Woodmen Road ROW and is directed to the east (Woodmen Road FDR Basin B9).
The stormwater runoff from Sub-Basin OS-6 does not impact the Shiloh Mesa development.

C. Onsite Analysis of Existing Facilities
As previously mentioned, Shiloh Mesa accepts runoff from offsite drainage basins at two
locations., The northern location, designated as Sub-Basin OS-1, sheetflows onto Sub-Basin A
(2.1 acres, Q(5) = 2.3 cfs, Q(100) = 5.6 cfs). Sub-Basin A, located at the northeast corner of the
site, is undeveloped and covered with native grasses and shrubs. Stormwater from Sub-Basins
0S-1 and A, combine at Design Point 1-A, and drain southerly across Sub-Basin E towards
Design Point 4. Refer to Table 3.1 for peak flowrates at respective design points.

Sub-Basins B (3.5 acres, Q(5) = 2.4 cfs, Q{100) = 6.1 cfs) and M (12.8 acres, Q(5) =4.2 cfs,
Q(100) = 7.9 cfs) are located along the eastern edge of the Sand Creek Channel. The runoff
generated in Sub-Basin B sheet flows into Sub-Basin M which discharges directly into Sand
Creek. The basins consist of small shrubs and native grasses and sonie minor erosion has
occurred where runoff concentrates before entering the channel.

Sub-Basin D (6. 6 acres, Q(5) = 3.6 cfs, Q(100) = 9.1 cfs) is located along the eastern property
line of the site. Tt is undeveloped and vegetation consists of native grasses and shrubs. Runoff in
this basin flows to the south to combine with offsite flows from Sub-Basin OS-5 at Design Point
3, which then flows in a southwest direction across the site to Design Point 4 (please refer to

Table 3.1).

Sub-Basins C (19.6 acres, Q(5) = 7.1 cfs, Q(100) = 17.7 cfs) and E (18.1 acres, Q(5) = 9.0 cfs,
Q(100) = 22.5 cfs) are located in the north central region of the site. Native grasses and shrubs
constitute the sparse vegetation in these basins. Stormwater from Sub-Basins A and 0OS-1
combine with runoff from Sub-Basin E at Design Point 4. Runoff from Sub-Basins C and E flow
in a southerly direction to Design Point 4. Design Point 4 marks the amalgamation of runoff
from Sub-Basins 08-1, A, C, E, D, and OS-5 (please refer to Table 3.1). The swale then routes
the flows in a southwesterly direction towards the proposed Marksheffel Road.

The westside of the proposed development which does not drain directly into Sand Creek 1s
delineated into Sub-Basins F (7.0 acres, Q(5) = 4.0 cfs, Q(100) = 9.9 cfs) and G (3.8 acres, Q(5)
=2.2 cfs, Q(100) = 5.4 cfs). Grasses and shrubs sparsely cover the ground with vegetation.
Stormwater from Sub-Basin G flows in a southward direction to Design Point 5. Design Point 5
is the location where stormwater enters the swale from Design Point 4. Runoff generated in Sub-
Basin F moves in a southwestly direction toward the proposed Marksheffel Road. Runoff
accumulates at Marksheffel Road and drains to the south joining flows from Sub-Basin G and
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Design Point 5 at Design Point 6. Please refer to Table 3.1 for peak runoff flowrates at
respective design points

Sub-Basins H (7.7 acres, Q(5) = 4.1 cfs, Q(100) = 10.3 cfs) and T (8.1 acres, Q(5) = 4.1 cfs,
Q(100) = 13.1 cfs) are located in the central portion of the site and drain in northeast to
southwest fashion. Sub-Basin H is undeveloped and covered with a slight amount of vegetation
consisting of grasses and shrubs. Sub-Basin I contains a portion of the existing community
center and parking lot, however the majority of the basin is undeveloped land similar to Sub-
Basin H. Runoff generated by Sub-Basins H and T combine at Design Point 7, located along the
western edge of the site. Please refer to Table 3.1 for historic peak runoff flowrates.

Sub-Basin K (6.5 acres, Q(5) = 3.8 cfs, Q(100) = 9.4 cfs) is located in the southern portion of the
proposed development. While the majority of this basin is undeveloped, a portion of the
community center, existing parking lot, temporary modular units, as well as the access road are
all located along the eastern side of the basin. Runoff generated in this basin drains in a south
southwesterly direction to Design Point 8. Sub-Basin K is undeveloped and contains native
grasses and shrubs. Refer to Table 3.1 for design point peak runoff information.

Sub-Basin T {14.1 acres, Q(5) = 8.5 cfs, Q(100) = 21.1 ¢fs)} currently drains to Woodmen Road.
As previously mentioned, the Woodmen Road FDR accounted for this drainage area within
Basin N14 (17.55 acres, Q(5) = 10.1 cfs, Q(100) = 20 cfs). According to the Woodmen Road
FDR, existing storm sewer infrastructure captures runoff from this basin and routes it south then
west toward Sand Creek.

The ultimate plan for Marksheffel Road a six lane principal arterial, however the initial
construction will be a four lane road in a 160-foot ROW. Sub-Basin L (3.2 acres, Q(3) = 5.4 cfs,
Q(100) = 11.2 cfs) accounts for the peak historic runoff generated along the eastern portion of
the roadway. Stormwater is routed to the south where it joins the flow from Sub-Basin K as well
as flows from Design Points 6 and 7 at Design Point 8 (please refer to Table 3.1). Runoff exits
the site flowing west into the adjacent undeveloped property (known as Woodmen Heights
Commercial Center). Stormwater flows in a westward direction to three existing 48-inch
culverts which route the flow south under Woodmen Road into an existing swale and ultimately
into Sand Creek.
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Table 3.1 — Existing Design Point Peak Runoff Rates

Design . Total Area ) 100
Poif y Sub-Basins (tc,) ?C}Sj Qfg_ ofi ))
1 08-1, A 6.3 4.0 9.8
I-A DF1, E 24.5 11.5 28.6
2 0S8-5 323.0 201.7 | 404.0
3 DP2,D 329.6 144.5 | 347.4
4 1-A, DP3, C, 373.60 | 145.0 | 350.5
5 DP4, G 3774 146.8 | 354.9
6 DP5, F 384.3 150.0 | 363.0
7 oI 15.8 7.4 21.2
8 DP6, DP7, K, L 409.8 164.1 | 399.2
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IV. DRAINAGE FACILITY DESIGN

A.  Proposed Conditions

Previous analysis of the proposed Woodmen Heights Metropolitan District development
proposed four outfall locations for the Shiloh Mesa site. The outfall locations proposed in the
ESIMDDP are designated as Pipe 20, Pipe 21, Pipe 36, and Pipe 39. The Shiloh Mesa at
Woodmen Heights development will utilize four discharge points as well; Design Point 11,
Design Point 31, Design Point 21, and Design Point 30 (refer to the Proposed Conditions
Drainage Map located in Appendix E). One key difference from the ESI MDDP proposed in the
Shiloh Mesa development is the routing of offsite runoff. The ESI MDDP recommended
routing flows from Sub-Basin OS-5 through Pipe 36 and the adjacent development known as
Woodmen Heights Commercial Center. Instead, the Shiloh Mesa development proposes routing
the offsite flow to Design Point 31, located north of the Marksheffel Road and Sand Creek
Channel crossing. Please refer to Table 4.1 and the Proposed Conditions Drainage Plan located
in Appendix E.

Table 4.1 — Summary of Design Points

Design | Contributing To'tal P ‘?"k
Point Area Discharge
o100
107.53

3
7 PipeZl‘ 2

1. DESIGN POINT 11

Design Point 11 is the northern outfall to Sand Creek from the Shiloh Mesa development.
Specifically, Sub-Basins A, B, C, D, E, F, G, H, 1, J, K, and OS-1 are routed to Design
Point 11. The tributary area draining to this outfall is approximately 31.71 acres, and
composed of commercial, residential, and open space land uses. The location of Design
Point 11 is similar to the proposed location of Pipe 20 from the Classic MDDP and ESI
MDDP reports. The sub-basins that compose the tributary area are described below
followed by Table 4.2 which summarizes the design points and the 5-year and 100- year
routed peak flowrates.

Sub-Basin OS-1, as described in existing conditions, is an off-site basin that flows onto
the site near the northeastern boundary of the project. It is currently an undeveloped area
considered to be a pasture/meadow land use. Runoff generated by OS-1 will be collected
by a 36-inch Reinforced Concrete Pipe (RCP) at Design Point 1. Flows will be routed
through the trunk alignment in Olive Wood to the outfall at Design Point 11.
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Sub-Basin A (2.8 acres, Q(5) = 3.1 cfs, Q(100) = 7.6 cfs) will be a mixture of park land
and single family residential. A drainage swale located at the northeastern portion of the
basin will route the stormwater northwesterly to a sump inlet. The runoff will be routed
to the trunk line in Olive Wood at Design Point 2 via a 36-inch RCP.

Sub-Basin D (5.9 acres, Q(5) = 22.3 cfs, Q(100) = 41.0 cfs) will be primarily commercial
land use with park and open space. Runoff will be collected by a storm drain system
located in the proposed parking lot. A 36-inch RCP will convey the flow at Design Point
3.

Sub-Basins B, C, E, F, G, and H are all multi-family residential land use. Sub-Basins B
(3.2 acres, Q(5) = 8.6 cfs, Q(100) = 17.8 cfs), and E (2.3 acres, Q(5) = 6.4 cfs, Q(100) =
13.3 cfs) will sheet flow to adjacent alleys on the south and west sides of the basins
where the flow will be intercepted by curb inlets and directed west to Design Points 4, 5,
and 6 of the trunk storm sewer. Similarly, Sub-Basins C (1.6 acres, Q(5) = 5.0 cfs,
Q(100) = 9.8 cfs), F (0.8 acres, Q(5) = 2.8 cfs, Q(100) = 5.6 cfs), and G (2.5 acres, Q(5) =
6.8 cfs, Q(100) = 14.0 cfs) will also sheet flow to the front of the lots and into Olive
Wood where the flow will be intercepted by curb inlets and directed into the main storm
line at Design Points 5, 6, and 7 respectively.

Located along the eastern side of the property are Sub-Basins I (2.8 acres, Q(5) = 4.5 cfs,
Q(100) = 10.0 cfs) and J (3.9 acres, Q(5) = 10.2 cfs, Q(100) = 21.2 cfs). These basins are
open space and will function as a transition from the existing development along
Mustang Road to the proposed multi-family residential. Runoff will be collected by curb
inlets within Olive Wood at Design Points 8 and 9 and conveyed via a 30-inch RCP.

The land usec for Sub-Basin H is multi-family residential. Stormwater generated within
Sub-Basin H will be directed south towards the street. The runoff will be collected by
curb inlets and conveyed via a 36-inch RCP trunk line to a confluence at Design Point 7
within Olive Wood.

Runoff generated within Sub-Basins OS-1, A, B, C, D, E, F, and, G combine at Design
Point 7 with the stormwater from Sub-Basins 1, J, and H. A 42-inch RCP will convey the
flow to Design Point 10.

Sub-Basin K (2.8 acres, Q(5) = 4.5 cfs, Q(100) = 10.0 cfs) is located along the western
side of the site adjacent to Sand Creck. This basin is anticipated to maintain open space
land use and may be routed directly into Sand Creek. This basin will be included in the
peak flowrate at Design Point 10 in this analysis.
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Table 4.2 — Summary of Design Points That Outfall to Design Point 11

005 Q(109) )
cfs cfs inch

1 4.3 5.13 9.12 36 05-1
2 7.0 8.15 14.56 36 DP-1, A
3 12.9 22.69 40.66 36 DP-2,D
4 4.7 14.97 26.67 36 B,C
5 17.7 3361 60.34 36 DP-3, DP-4
6 20.8 40.28 7243 42 E, F, DP-5
7 31.2 59.61 107.36 42 G, %P]—);) 6,
8 7.1 5.69 10.13 30 1
9 11.0 15.30 27.53 36 DP-8, ]
10 31.7 59.70 107.53 42 DP-7, K
11 317 59.70 107.53 42 DP-10

Design Point 11 is the outfall to Sand Creek. Runoff at Design Point 11 can be compared
to Pipe 20 of the ESI MDDP. Pipe 20 was estimated to be a 36-inch diameter pipe with a
drainage area of 11.67 acres and a peak flowrate of QpeveLopep{100) = 56.54 cfs.
Conversely, the Shiloh Mesa development proposes to route a significantly larger
drainage basin boundary (31.7 acres) to Design Point 11 resulting in a peak flowrate for
the major storm of QpeveLopep(100)= 107.53 cfs with a pipe diameter of 42-inch (The
benefits to offsite downstream facilities are discussed in the Design Point 31 section in
greater detail).

2. DESIGN POINT 31

The commercial area north of Kenosha Drive will be collected in a trunk storm sewer
system which outfalls north of the Marksheffel Road crossing of Sand Creek at Design
Point 31. The on-site drainage area consists of Sub-Basins L, M, N, O, P, Q, and EE and
encompasses approximately 21.26 acres of the proposed site. The majority of this
drainage area is composed of impervious land use such as parking lots and streets.
Additionally several offsite sub-basins are routed to Design Point 31. The sub-basins are
described below, followed by Table 4.3 which summarizes the design points and the 5-
year and 100- year routed peak flowrates.

The parking lot for the main chapel of the development is delincated Sub-Basin L (6.5
acres, Q(5) = 28.8 cfs, Q(100) = 54.1 cfs). Runoff from Sub-Basin L will sheet flow
southeast to sump inlets located in the southeast corner of the basin known as Design
Point 12. A 36-inch RCP will route runoff within Tamarisk Wood to the west.
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The runoff generated by Tamarisk Wood is defined as Sub-Basin M (0.9 acres, Q(5) =
4.2 cfs, Q(100) = 7.9 cfs). Stormwater will flow to the curb and gutter where it will be
routed in a southwest direction. Curb inlets at Design Point 13 will combine the runoff
with flow from Sub-Basin L in a 42-inch RCP and route the stormwater to the southwest
toward Design Point 14.

Sub-Basin N (4.8 acres, Q(5) = 20.1 cfs, Q(100) = 37.8 cfs) is composed of commercial
development with the majority of the basin being composed of the impervious parking
lot. Runoff generated by Sub-Basin N will sheet flow southwest to sump inlets within the
parking lot. Stormwater will enter the trunk storm sewer system in Tamarisk Wood at
Design Point 14 where a 54-inch RCP conveys the flow to DP15. Please refer to Table
4.3 for Design Point Peak Runoff information.

Sub-Basins Q (2.8 acres, Q(5) = 12.8 cfs, Q(100) = 24.1 cfs) and P (1.5 acres, Q(5) =6.4
cfs, Q(100) = 12.0 cfs) consist of impervious roadway. Runoff generated within Sub-
Basins Q and P is routed via curb and gutter to sump inlets at Design Point 16. Runoff
from these basins will be combined with the runoff from Sub-Basin OS-5 (as described
later in this section) within the trunk 72-inch RCP east from Design Point 16 to Design
Point 17 (Please refer to Table 4.3).

The northern portion of Marksheffel Road, adjacent to the project, is designed at Sub-
Basins OS-7 (1.3 acres, Q(5) = 4.9 cfs, Q(100) = 9.3 cfs) and OS-10 (2.6 acres, Q(5) =
7.8 cfs, Q(100) = 14.66 cfs). Runoff generated within Sub-Basins OS-7 and OS-10 will
be routed south via curb and gutter to curb inlets within the roadway. Stormwater from
Sub-Basin OS-7 will be routed to Design Point 33 within Kenosha Drive then outlet to
the Sand Creek Channel at Design Point 31. Runoff generated within OS-10 will be
conveyed to the south to Design Point 30, and then west through the Woodmen Heights
Commercial Center to the Sand Creek Channel. Table 4.3 contains peak runoff rates at
the respective Design Points.

Sub-Basin O (3.0 acres, Q{5) = 13.5 cfs, Q(100) = 25.3 cfs) is located along the eastern
property line adjacent to Marksheffel Road. The land use of Sub-Basin O is primarily
parking lot and commercial development. Stormwater within Sub-Basin O will be
collected via sump inlets in the parking lot and routed to Design Point 15 (please refer to
Table 4.3). Design Point 15 is the location where the offsite flow from Sub-Basin OS-5,
runoff generated by Kenosha Drive and Marksheffel Road, as well as the parking lot and
commercial areas adjacent to the proposed chapel combine before they outlet to the Sand
Creek Channel. An existing 24-inch water main crosses the property in this basin as
described in the onsite analysis of the existing facilities. It is unknown at this time when
the Shiloh Mesa development of this area will take place in relation to the proposed
crossing of Sand Creek with Marksheffel Road. In the event that this area develops prior
to the crossing of Sand Creek, the design of any facilities will need to take into account
the existing waterline, and may require the approval of Colorado Springs Utilities (CSU.).

Sub-Basin EE (4.6 acres, Q(5) = 11.5 cfs, Q(100) =21.7 cfs} consists of an
amphitheater, landscaped park space, and the future chapel of the development. The
runoff coefficient has been given a conservative, commercial land use for the purpose of
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this report. Runoff will be routed to the southwest corner of the basin. After the flow is
collected in an inlet, it will be directed via 24-inch RCP to Design Point 31.

As previously described, the area to the east of the development has been labeled Sub-
Basin OS-5. Conforming to previous analysis, the Shiloh Mesa will accept historic flows
that are currently crossing the property. Specifically, this development will accept
stormwater from the basin OS-5 and convey it to Sand Creek (refer to the Existing
Conditions Drainage Map, Design Point 2). The utilization of a headwall structure at
Design Point 32 (1dentified as Design Point 2 in the Existing Conditions Drainage Map)
is recommended to intercept flows coming from the Sub-Basin OS-5. The installation of
the all structures within Mustang Road will require coordination with El Paso County and
adjacent property owners to obtain necessary easements and ownership / maintenance
obligations. Runoff is limited to historic rates, as it is today, and will be routed directly
to Sand Creek. It is assumed that the historic flow will not require water quality
treatment by the Shiloh Mesa development, before the runoff is placed in Sand Creek.
Basin OS-5 accounts for 323-acres and consists of a large lot residential development.
Runoff coefficients were assumed to be C(5) = 0.24 and C(100) = 0.27, which yields
peak developed runoff rates of Q(5) = 201.70 cfs and Q(100) = 404.0 cfs. As previously
noted, the peak flow from Sub-Basin OS-5 is comparable to the results of the EST MDDP
Q(100)=386.63 cfs. Basin OS-5 drains to the development via two existing 42-inch
CMPs under Mustang Road. The SCDBPS calls for replacement of the existing 42-inch
CMPs with a 60-inch CMP and a rip-rap channel to convey the flow across the Shiloh
Mesa site. The Classic MDDP recommends an alternative of a 72-inch trunk storm sewer
system to convey the flow. This trunk storm sewer system is labeled Pipe 30 within the
Classic MDDP, and would replace both the rip-rap channel and the 60-inch diameter
pipe. Subsequent analysis in the ESI MDDP, assumed the 72-inch storm sewer will be
implemented as the preferred alternative for development on this property. The runoff
conveyed by Pipe 30 was proposed to be routed through the property to the southwest,
known as the Woodmen Heights Commercial Center, to Sand Creek per the EST MDDP.

As an alternative to the alignment described in the above paragraph, this report
recommends routing the flow from basin OS-5 across the Shiloh Mesa property into the
Sand Creek Channel at Design Point 31. Design point 31 is located immediately
upstream of the proposed Marksheffel Road crossing at Sand Creek. This will have an
impact in three ways. Firsi, rerouting of the runoff generated within OS-5 will provide a
cost savings to the proposed infrastructure across the Shiloh Mesa Development as well
as the proposed development to the southwest known as Woodmen Heights Commercial
Center. Second, it will move the offsite runoff approximately 1600 feet upstream of the
Classic MDDP outlet location by moving the point of discharge. Finally, it will increase
the volume of flow for the same 1600 feet of the channel. It is anticipated that extra
armoring of the channel will provide stabilization to compensate for the added volume of
runoff. Furthermore, the drainage analysis associated with the design of the Sand Creek
crossing for Marksheffel Road will need to account for this additional flow for this
connection to be viable. A detailed channel analysis providing design recommendations
for armoring, drop structures, as well as the bridge hydraulics (if applicable) will be
required to be approved by the City prior to the acceptance of any development plan
submittal which incorporates this alternative. Coordination of the hydraulics associated
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with the channel and the structure for the Sand Creek crossing will be necessitated by the
demand of either the development of Shiloh Mesa or the connection of Marksheffel Road
fo the west side of Sand Creek. Ultimately, this alternative would discharge the same
volume of runoff to Sand Creek. Peak flowrates entering the channel at Design Point 31
were calculated to be Q(5) = 344.82 cfs and Q(100) = 568.12 cfs. The Sand Creek
Channel Improvements drainage report as well as the preliminary drainage report for
Shiloh Mesa will outline the timing and any interim design required for routing the offsite
flows.

Table 4.3 - Summary of Design Points that Outfall to Design Point 31

o0) Q100

cfs cfs inch
12 6.5 30.69 54.63 36 L
13 7.4 34.50 61.44 42 DP-12, M
14 12.2 54.35 96.87 42 DP-13, N
15 15.2 65.23 116.52 54 DP-14, 0
16 324.5 205.38 410.56 72 Dp-32,P
17 328.6 215.39 428.44 72 DP-16, DP-33
3 348.4 344.82 568.12 84 DP-17, DP-15, EE
32 323.0 201.70 404.00 72 08-5
33 4.1 1522 27.39 30 08-7,Q

Peak runoff at Design Point 31 can be compared to Pipe 21 of the EST MDDP. The ESI
MDDP estimated a drainage arca of 12.90 acres would be routed to Sand Creek by Pipe
21. Pipe 21 is a 36-inch diameter pipe conveying a peak flowrate for the major storm of
Q(100) = 62.73 cfs. Routing the runoff generated in the offsite basins east of the property
significantly increases the drainage basin area. This volume of flow is expected to have a
major impact on Sand Creek, and as previously mentioned a detailed analysis of channel
hydraulics will be required. The proposed area draining to Design Point 31 is 348.4 acres
with a peak flow rate of Q(100) = 568.12 cfs.

3. DESIGN POINTS 20/21

Approximately 29.8 acres drain to the storm sewer system Design Point 21, located at the
intersection of Marksheffel Road and Main Street. The onsite drainage area is composed
of Sub-Basins S, T, U, and V. These basins consist of commercial and roadway land use,
The peak runoff from Shiloh Mesa collects at Design Point 20. Immediately downstream
is Design Point 21, At this location, the stormwater from Shiloh Mesa combines with the
runoff generated from a portion of Marksheffel Road designated as offsite Sub-Basins
08-4 and 08-9. The runoff is then routed west through the Woodmen Heights
Commercial Center to ultimately discharge into Sand Creek. The sub-basins are
described below, followed by Table 4.4 which summarizes the design points and the 5-
year and 100- year routed peak flowrates.
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Sub-Basin S (4.9 acres, Q(5) = 17.7 cfs, Q(100) = 31.9 cfs) is primarily a parking lot
bordered by the Bar J-B Acres Subdivision to the east. Runoff from Sub-Basin S will
sheet flow to sump inlets located in the southwest corner of the basin. Runoff enters the
southern frunk storm sewer at Design Point 18 where it is conveyed to the west within
Main Street via a 30-inch RCP to Design Point 19.

Sub-Basin T (5.0 acres, Q(5) = 19.8 cfs, Q(100) = 36.7 cfs) is commercial land use
bordered by the Bar J-B Acres Subdivision to the east. Stormwater from Sub-Basin T
will sheet flow south to sump inlets in the southwest corner of the basin at Design Point

19. The southern trunk storm sewer will route the flow to Design Point 20 via 42-inch
RCP within Main Street.

Sub-Basin U (13.4 acres, Q(5) = 53.4 cfs, Q(100) = 95.1 cfs) is entirely commercial land
use. Runoff generated by this basin will be routed in a southwest direction. Due to the
size, it is anticipated that additional minor drainage infrastructure will be required for this
basin with the final drainage report. This minor stonm sewer infrastructure will connect to
the southern frunk storm sewer at Design Point 20, where the runoff will be conveyed to
the west via 54-inch RCP. Please refer to Table 4.4 for Design Point Peak Runoff
information.

Sub-Basin V (3.9 acres, Q(5) = 16.2 cfs, Q(100) = 29.8 cfs) is a combination of
commercial and roadway land use. Runoff from Sub-Basin V will be conveyed by Main
Street in a southwest direction to curb inlets at Design Point 20. A 54-inch RCP will
route the flow to the west to Design Point 21.

Sub-Basins OS-4 (1.5 acres, Q(5) = 0.7 cfs, Q(100) = 12.6 cfs) and OS-9 (1.2 acres, Q(5)
= 4.2 cfs, Q(100) = 7.9 cfs) are portion of Marksheffel Road between Kensoha Drive and
Main Street.. Runoff generated within Sub-Basing OS-4 and OS-9 will be routed south
via curb and gutter to curb inlets within the roadway. Runoff generated by Sub-Basins
0S-4 and OS-9 is combined with stormwater conveyed within the trunk 54-inch RCP
storm sewer system within Main Street (at Design Point 21). The stormwater is routed to
the west through the Woodmen Heights Commercial Center to Sand Creek.

Table 4.4 - Summary of Design Points That Outfull to Design Point 21
. N Total Peak Total Peak .
D;::f ;1 Con;-:‘l;:tmg Discharge Discharge Dif::f ;ﬂ_ Countributing Buasins
o) 2(100)
cfs cfs inch
18 4.9 18.03 32.10 30 S
19 9.8 35.07 62.66 42 DP-18, T
20 27.1 94.44 169.01 54 Dp-19, U,V
21 29.8 102.78 184.26 54 DP-20, OS-4, O5-9

Located at the intersection of the Marksheffel Road and Main Street is Design Point 21.
Design Point 21 can be compared to Pipe 36 of the EST MDDP, Pipe 36 was estimated to
be a 78-inch RCP conveying a peak flow of Q(100) = 586.96 cfs. The ESI MDDP
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estimated the runoff from 380.31 acres would be routed through Pipe 36. Rerouting the
offsite flow as presented in the Design Point 31 outfall reduces the drainage area at
Design Point 21 to 29.8 acres. The resuit is a decrease in RCP diameter to 54-inch and a
decrease in the peak flowrate Q(100) = 184.26 cfs.

4. DESIGN POINTS 29/ 30

Sub-Basins W, X, Y, Z, AA, BB, and CC, as well as offsite basins OS-2 and OS-3,
account for approximately 27.03 acres of the southern portion of the proposed site. The
land use of these basins consists of commercial, multi-family residential, open space, and
roadway. Runoff generated will be routed through a southern trunk storm sewer to the
Woodmen Heights Commercial Center at Design Point 30. Ultimately, the stormwater
will outfall into Pond #3 inline with Sand Creek. The sub-basins are described below,
followed by Table 4.5 which summarizes the design points and the 5-year and 100- year
routed peak flowrates.

Sub-Basin W (3.3 acres, Q(5) = 15.2 cfs, Q(100) =27.1 c¢fs) is entirely commercial land
use. Runoff generated by this sub-basin will sheet flow in a general southwest direction
and will be collected by a series of inlets at Design Point 22. The runoff is routed via a
30-inch RCP southern trunk storm sewer system towards Design Point 24. Please refer to
Table 4.5 for Design Point peak runoff rates

Sub-Basins X (3.0 acres, Q(5) = 9.2 cfs, Q(100) = 16.7 cfs), and Y (3.6 acres, Q(5) = 9.5
cfs, Q(100) = 19.7 cfs) are multi-family residential land uses. Runoff generated within
each basin will sheet flow to Sycamore Wood. Curb and gutter will route the stormwater
within Sycamore Wood to Design Point 23. Sump curb inlets will capture the flow and a
42-inch RCP will convey the runoff west to the trunk storm sewer toward Design Point
24.

The commercial development along the southern portion of the property is delineated as
Sub-Basin Z (1.0 acres, Q(5) = 4.4 cfs, Q(100) = 7.8 cfs). A series of inlets will capture
the runoff generated within this basin at Design Point 25, and route the stormwater to the
trunk system within Sycamore Wood towards Design Point 24,

Simijlar to Sub-basins X and Y, Sub-Basin AA (1.4 acres, Q(5) = 6.4 cfs, Q(100}) =114
cfs) is multi-family residential. Runoff generated by this sub-basin will sheet flow to the
southwest corner of the basin where it will be collected by a storm sewer system that will
route the stormwater to Design Point 26. A 48-inch RCP trunk storm sewer will route the
flow to the west towards Design Point 28.

Located along the southern border of the development is Sub-Basin BB (3.1 acres, Q(5) =
2.7 cfs, Q(100) = 6.8 cfs). Sub-Basin BB is primarily open space. Runoff generated
within this basin is routed to a sump inlet at Design Point 27. From Design Point 27, the
runoff will be routed to the west via an 18-inch RCP to the trunk storm sewer system at
Design Point 28.
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The commercial development located in the southwest corner of the site is delineated as
Sub-Basin CC (8.91 acres, Q(5) = 39.9 cfs, Q(100) = 71.0 cfs). Runoff generated by this
basin will be routed towards the south side of the basin. An internal storm sewer system
might be required at the final drainage report. The stormwater will be routed via a 48-
inch RCP to the frunk line to combine with flows from Design Points 26 and 27 at Design
Point 28. A 48-inch RCP will convey the flow to the west towards Design Point 29.

The portion of Marksheffel Road between Woodmen Road and Main Street is designated
as Sub-Basins OS-2 (1.3 acres, Q(5) = 5.8 cfs, Q(100) = 11.0 cfs) and OS-3 (1.4 acres,
Q(5) =4.9 cfs, Q(100) = 9.2 cfs). Runoff generated within Sub-Basins OS-2 and OS-3 is
routed south by curb and gutter to sump inlets within the roadway. Stormwater from
Design Point 29 combines with runoff from Marksheffel Road (Sub-Basins OS-2 and
08-3) at Design Point 30, and is routed to the west into the Woodmen Heights
Commercial Center development via 60” RCP,

Table 4.5 - Summary of Design Points That Outfall to Design Point 30

Design Contributing To_ﬁd Peak To'tal Pealk Pipe e ,
Point Area Discharge Discharge Diameter Contributing Basins
006} 0(100)
cfs cfs inch
22 33 15.37 27.37 30 W
23 6.6 21.40 38.09 42 Y
24 11.0 3940 67.03 42 DP-22, DP-23, DP-25
25 1.0 4.40 7.83 18 Z
26 12.3 44.50 75.69 48 DP-24, AA
27 31 5.03 8.96 18 BB
28 21.2 80.95 136.95 48 Dr-26, CC
29 243 84.67 144 .53 48 DP-28, DP-27
30 27.0 92.17 157.90 60 DP-29, 08-2, 0S-3

Design Point 29 is located in the southwestern corner of the proposed development, and
denotes the southern outfall of the site. Runoff from the southern portion of Marksheffel
Road combines with stormwater from Design Point 29 at Design Point 30. Runoff'is
routed to the west through the adjacent property; Woodmen Heights Commercial Center.
Design Point 30 can be compared to Pipe 39 of the ESIMDDP. The ESE MDDP
estimated Pipe 39 to be a 42-inch RCP conveying a peak flow of Q(100) = 116.93 cfs.
The drainage area routed to Pipe 39 is 25.18 acres. Similarly, the drainage area routed to
Design Point 30 is 27.0 acres with a peak flowrate of Q(100) = 157.90 cfs. An existing
elliptical 38 x 60-inch RCP has been installed by others within the proposed Marksheffel
Road ROW. The elliptical pipe will convey the proposed flow from Shiloh Mesa
(Design Point 29) to Design Point 30 within the Woodmen Heights Commercial Center.

5. MUSTANG ROAD CULVERTS

Presently, there are roadside swales located adjacent to Mustang Road. The development
of Shiloh Mesa will require the installation of two proposed 18-inch RCP culverts, The
northern culvert has been designed for a peak flowrate of Q(100) = 7.90 cfs, as delineated
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by Sub-Basin OS-8. This culvert crosses Kenosha Drive and routes the runoff from OS-8
to Design Point 32 (or Design Point 2 of the existing conditions drainage map) via the
existing roadside swale. This flowrate is included within Sub-Basin OS-5.

The southern culvert was designed to convey the peak flowrate from Sub-Basin OS-6
(Q(100) = 7.40 cfs). Flow passing though the southern culvert enters the roadside swale
within the Woodmen Road ROW and is directed to the east (per the Woodmen Road
FDR as previously mentioned in Section {lI-B of this report). No flow from this basin
will be accepted by the Shiloh Mesa development.

6. MAINTENANCE

Maintenance access for all proposed public drainage systems will be provided within any
ROW or through means of an easement. The internal storm sewer infrastructure will be
public and dedicated to the City. Once the channel improvements are completed, and
approved by the City, the City will take over the maintenance responsibilities of the
channel. The Sand Creek Channel Improvements will be dedicated to the City by means
of a tract

B.  Phasing of Improvements
For all scenarios associated with releasing runoff at greater than historic rates into the Sand
Creck Channel, the downstream infrastructure must be installed prior to releasing runoff. Per the
anncxation agreement for Woodmen Heights No. 3, “Owners shall be responsible for
conformance with the SCDBPS except that no storm drainage flows shall exit the property
(Woodmen Heights No. 3) in excess of historic flow rates until the downstream drainage
facilities on the main channel of Sand Creek between Woodmen Road and Constitution Avenue
(to include Detention Pond No. 2 which is south of Barnes Road) are either in place in accord
with the SCDBPS (as well as Classic and ESI MDDPs) or the facilities that are in place are
adequate to accept flows in excess of historic that Owner(s) desire to release.”

The first option of downstream infrastructure to be completed is the construction of Pond #2,
which is located adjacent to Security Service Field, approximately three miles downstream of
Woodmen Road. The owners of Shiloh Mesa could agree to participate on an equitable basis in
exchange for the approval to release storm flows at the flow rates specified in the Classic and
EST MDDPs (Q100=2242 cfs; refer to Section 11I-A of this report). Construction activities are
underway to complete the interim plans for this pond.

As provided for within the annexation agreement for Woodmen Heights No. 3, the second option
the Owner(s) of the developable parcels adjacent to Sand Creek Channel have is to construct '
their own detention and water quality facilities and release at historic flow rates (Q100=401.3 cfs
from the Shiloh Mesa Site corresponding to Design Point 8 of the historical analysis calculations
in Appendix B) and in accord with the Classic and ESTMDDPs (Q10p=2242 cfs; refer to Section
ITI-A of this report).

A potentially third viable option for this development is the planned regional Pond #3, located
inline with the Sand Creek Channel immediately north of Woodmen Road. This pond was
designed to detain developed flows from the eastern portion of the Woodmen Heights Master
Plan development and was previously sized by both the Classic and ESI MDDPs. Pond #3 will
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contain a hydraulic outlet structure which controls the release of stormwater south of Woodmen
Road to release rates as outlined in the Classic and ESI MDDPs (Q90=2242 cfs; refer to Section
111-A of this report). In our professional opinton, the construction of Pond #3 and all associated
channel improvements between Pond #3 and the most upstream point of discharge associated
with the Shiloh Mesa development, will minimize downstream impacts resulting from increased
peak flow to the extent practicable in accordance with the Colorado Springs Drainage Criteria
Manual.

Shiloh Mesa can be broken into four major areas (zones) for the purpose of phasing.
Construction within each of these zones would require onsite and offsite infrastructure to ensure
downstream facilities are not adversely impacted. Development in one zone does not require any
storm water improvements in any other zone, as long as local grading, drainage, and erosion
issues are consistent with the concept plan. A zoning map is included within Appendix E.

Zone 1 is the southern quarter of the Shiloh Mesa development and includes onsite Sub-Basins
W, X, Y, Z, AA, BB, and CC. Sub-Basins OS-2 and OS-3 (Marksheffel Road) has been
considered, as part of the interim design. All eight of these basins are routed toward Design
Point 30. For offsite flows gencrated adjacent to Mustang Road, a culvert will need to be
installed once the connection to Mustang Road is made. The existing swale along the eastern
boundary is already diverting offsite flows in a southward direction to the ditch running along
the no1th side of Woodmen Road then heads in an eastward direction before conveying runoff to
the south across Woodmen Road within an existing culvert, so no other improvements are
needed. No runoff will be accepted in this zone from the east. The trunk line shown on the
Drainage Plan within Zone | would need to be installed to convey the drainage accordingly.
Stub outs for future lines, along with temporary accommodations, should be made ifonly a
portion of Zone 1 is built. The trunk line will connect at Marksheffel Road (Design Point 29).
As described at Design Points 29 / 30, an elliptical 38 x 60-inch RCP has been installed within
the proposed Marsheffel Road ROW to convey the runoff in a westward direction through the
Woodmen Heights Commercial Center and ultimately to Sand Creek.

In general, in order to discharge into Sand Creek, Regional Detention Pond #3 must be built to
accommodate developed runoff, or it must be shown that the developed release from Zone 1,
along with any other releases, will not exceed historic flowrates. This may be accomplished
through onsite detention. This detention could be considered temporary until the construction of
Pond #3 is complete.

Table 4.6 - Zone 1 Non-Reimbursable Public Facilities

Ttem Unit Quantity Unit Cost  Extension
Type I Manhole EA 13 $3,770.00  $49,010.00
18” RCP LF 357 $53.00 $18,921.00
24" RCP IF 171 $65.00 $11,115.00
30" RCP LF 871 $72.00 $62,712.00
36” RCP LF 441 $90.00 $39,690.00
48" RCP LF 642 $120.00 £77.040.00
D10R Inlet EA 12 $6,000.00  $72,000.00

Sub-Total $330,488.00
15% Contingencies & Engineering  $49,573.20
Grand Total  $380,061.20
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Zone 2 is north of Zone 1 and includes Sub-Basins Q, S, T, U, and V. Sub-Basins OS-4 and OS-
G (Marksheffel Road) will also need to be considered, depending on the timing of construction.
All seven of these basins drain toward Design Points 20 / 21. The major trunk line within
Kenosha Drive (Zone 3) or some temporary swale will need to be constructed to divert the flow
from offsite Sub-Basin OS-5 to Design Point 31. The trunk line shown on the Drainage Plan
within Main Street (Zone 2) would need to be installed to facilitate the drainage needs within
Zone 2 accordingly. Stub outs for future lines and coordination with the Woodmen Heights
Commercial Center should be taken into account if only a portion of Zone 2 is built. The trunk
line will connect at Marksheffel Road to the storm drain at Design Point 21. 1t is assumed that
this storm drain will be installed by the Woodmen Heights Metropolitan District. If this
assumption is not valid, coordination with the Woodmen Heights Commercial Center to install a
temporary swale to discharge west to Sand Creek will be required.

In general, Pond # 3 and channel improvements must be built prior to discharging into Sand
Creek, or it must be shown that the developed release from Zone 2, along with any other
releases, does not exceed historic flowrates. This may be accomplished through temporary onsite
detention.

Table 4.7 - Zone 2 Non-Reimbursable Public Facilities

Ttem Unit Quantity Unit Cost  Extension
Type I Manhole EA 6 $2,600.00  $15,600.00
18" RCP LF 168 $53.00 $8,904.00
30" RCP LF 754 $72.00 $54,288.00
427 RCP LF 862 $100.00 $86,200.00
54" RCP LF 132 $180.00 $23,760.00
DI10R. Inlet EA 8 $6,000.00  $48,000.00

Sub-Total  $236,752.00
15% Contingencies & Engineering ~ $35,512.80
Grand Total  $272,264.80

Zone 3 is north of Zone 2 and includes Sub-Basins P, L, M, N, O, EE, OS-5, and OS-7. All
eight of these basins drain towards Design Point 31. The headwall structure at Mustang Road
and all trunk storm drain infrastructure within the Kenosha Drive ROW must be installed when
Kenosha Drive improvements are constructed, except for Kenosha Drive improvements located
within 250 feet of Marksheffel Road. The storm sewer trunk line within Kenosha Drive ROW
will discharge into Sand Creck at Design Point 31.

In general, Pond #3, the Sand Creck crossing, and downstream channel improvements must be
completed prior to discharging into Sand Creck, or it must be shown that the developed release
from Zone 3, along with any other releases, does not exceed historic flowrates. This may be
accomplished through temporary onsite detention.
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Table 4.8 - Zone 3 Non-Reimbursable Public Facilities

Ttem Unit Quantity Unit Cost Extension
Type I Manhole EA 4 $3,770.00 $15,080.00
18" RCP LF 304 $53.00 $16,112.00
30" RCP LF 320 $72.00 $23,040.00
36” RCP LF 174 $90.00 $15,660.00
54" RCP LF 531 $180.00 $95,580.00
D10R Inlet EA 10 $6,000.00 $60,000.00

Sub-Total  $225,472.00
15% Contingencies & Engineering  $33,820.80

Grand Total  $259,292.80

Table 4.9 - Zone 3 Reimbursable Public Facilities

Item Unit Quantity Unit Cost Extension

Type I Manhole Special EA 7 $7,000.00 $49.000.00
72" RCP LF 1224 $230.00 $281,520.00
84" RCP LF 453 $250.00 $113,250.00

84" Ontlet Structure EA 1 $5,000.00 $5,000.00

Sub-Total  $448,770.00
15% Contingencies & Engineering  $67,315.50
Grand Tofal  $516,085.50

Zone 4 is the northern quarter of the development and includes Sub-Basins A, B, C, D, E, F, G,
H, 1, J, and K. All of these 11 basins drain towards Design Point 11. For offsite flows upstream
(Basin OS-1), the major trunk line or some temporary swale will need to be constructed to
handle the flow to Design Point 11 and away from Zone 4. The trunk line shown on the drainage
plan within Zone 4 would need to be installed to route the drainage accordingly, Stub outs for
future lines, along with temporary accommodations, should be made if only a portion of Zone 4
is built. The trunk line will discharge into Sand Creek at Design Point 11.

In general, Pond #3, the crossing of Sand Creek, and downstream channel improvements must be
built prior to discharging into Sand Creek, or it must be shown that the developed release from
Zone 4, along with any other releases, does not exceed historic flowrates. This may be
accomplished through temporary onsite detention.

Table 4.10 - Zone 4 Non-Reimbursable Public Facilities

Ttem Unit Quantity Unit Cost Extension

Type I Manhole EA 13 $3,770.00 $49,010.00

18” RCP LF 183 $53.00 $9,699.00

30" RCP LF 805 $72.00 $57,960.00
36” RCP LF 2175 $90.00 $195,750.00

42” RCP LF 790 $100.00 $79,000.00
DI10R Inlet EA 14 $6,000.00 $84,000.00

42" Qutlet Structure EA 1 $1,500.00 $1,500.00

Sub-Total  $476,919.00
15% Contingencies & Engineering  $71,537.85

Grand Total  $548,456.85
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C.  Improvements to Sand Creek Channel
Detailed hydraulic analysis of the Sand Creck Channel will need to be completed for the reach
located to the northwest and adjacent to the project site at the time of development. The channel
improvements must be installed when any one of the following occur:

o Any undetained stormwater flows generated within the Shiloh Mesa development
are released directly to Sand Creek

. Any development located adjacent to the Sand Creek Channel floodplain north
and west of Tamarisk Wood and west of the western loop of Olive Wood

. The routing of runoff from offsite Sub-Basin OS-5 to the channel

Future development of Shiloh Mesa must conform with the SCDBPS, with the exception that no
runoff shall leave the property in excess of historic flowrates until the downstream drainage
facilities on the main channel of Sand Creek between Woodmen Road and Constitution Avenue
(to include Detention Pond #2, located south of Barnes Road) are either in place in accordance
with the SCDBPS, or the facilities that are in place are capable of accepting runoff in excess of
the historic flowrates. According to the SCDBPS, the Sand Creek Channel Improvements
associated with this development consist of two drop structures/grade control structures along
with channel stabilization improvements. Subsequent analysis will be required for the design of
the channel improvements to verify how they will connect to the regional detention facility
known as Pond #3. The owner / developer has the option to construct the required channel
improvements and regional detention facility adjacent to this development in lieu of paying
drainage fees to the City. The drainage analysis and design are an owner / developer obligation
and will be required with the submittal of a development plan. It must be demonstrated that the
developed release does not exceed historic flowrates until the downstream facilities can
accommodate the additional flow. Installation of the channel improvements is to take place
concurrent to development of adjacent properties. The improvements shall adhere to the timing
as outlined in the subsequent preliminary and/or final drainage reports.

D, Water Quality
According to the ESI MDDP, the water quality capture volume required for the Shiloh Mesa
development is included in the volume of the proposed regional detention pond, known as Pond
#3. The ESI MDDP specified that an extended detention basin within Pond #3 will serve as the
best management practice (BMP) structure for providing water quality.

Pond #3 will be dedicated to the City of Colorado Springs, who will own and maintain it. The
pond has been sized to handle the developed flows for the Woodmen Heights Master Planned
areas per the Classic and ESI MDDPs. Until the installation of Pond #3 is completed, runoff
must be detained to historic rates and treated for water quality prior to leaving the development
area.

E.  Drainage, Bridge, and Pond Fees
Shiloch Mesa at Woodmen Heights is located within the Sand Creek Drainage Basin. The
WHMD was established by the property owners within Woodmen Heights to finance and
construct certain infrastructure improvements within the District including all reimbursable
public drainage improvements. Once the improvements have been installed, the City will take
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ownership and maintenance of all facilities through the dedication of ROW and/or the platting of
fand. The WHMD acknrowledges their obligation to install the capital improvements listed in
this report per City requirements for the development. Financial assurances may be required by
the City prior to issuing building permits. The table below outlines the platting fees applicable to
the Shifoh Mesa development.

In order to reduce developed flows to historic levels in the Sand Creek Channel and the
corresponding magnitude of infrastructure required downstream of this development, the need
for regional detention in the upper portion of the Sand Creek basin has been identified in the
Classic MDDP. This will result in a ueit drainage fee increase of $3,691,140.35 (2004 dollars)
within the Sand Creek Drainage Basin for unplatted acreage. No final drainage reports within
the study area for the Woodmen Heights Commercial Center will be approved until such time as
the proposed fee increase for the Sand Creek Drainage Basin has been addressed by the City
Drainage Board.

Table 4.11 - Sand Creek Drainage Basin Fees

BASIN AREA DRAINAGE BRIDGE POND TOTAL
ACRE FEE/ACRE FEE/ACRE | LAND | FACHITIES
SAND
CREEK 112.88 59,493 - $596 51,070 $2,881 $ 1,584,835.20

Total fees owed to the City are $7,584,835.20 at the time of platting

Based on the appreved Classic MDDP for the Woodmen Heights Master Plan (June 2004), the
costs to install reimbursable public drainage improvements within the Sand Creek Basin for the
Woodmen Heights Master Plan exceed the fees that would be collected by the City. Therefore,
the fees associated with the Shiloh Mesa development are fully offset by public drainage
improvements constructed by the owner / developer or the WHMD.
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V. CONCLUSION

The proposed Shiloh Mesa at Woodmen Heights development is in compliance with Volume 1
and II of the City Drainage Criteria Manual, dated November 1991, and the DBPS for Sand
Creek. The overall design concept does not negatively impact downstream storm sewer
infrastructure, and coincides with the previously approved drainage studies of'this area and the
surrounding properties.

Redirecting the offsite flow from the east of Shiloh Mesa to upstream of the proposed crossing of
Sand Creek with Marksheffel Road will have an economic benefit of decreasing the cost of
storm sewer infrastructure to this development and other developments downstream. However,
this cost must be weighed against the added cost for improvements to the Sand Creek Channel.
The Classic MDDP specified that the Woodmen Heights Commercial Center, will accept flows
from Shiloh Mesa containing runoff from the off-site basin OS-5, and convey that flow to Sand
Creek. The cost distribution for the added channel improvements will need to be coordinated
between the Shiloh Mesa development, the Woodmen Heights Commercial Center development,
and the Woodmen Heights Metropolitan District.

Page 25




VL

REFERENCES

1. Preliminary Design of Selected Alternative, Sand Creek Drainage Basin
Planning Study, Kiowa Engineering, revised March 1996,

2. City of Colorado Springs & El Paso County Drainage Criteria Manual, Vol. |
and I, dated November 1991,

3. FEMA Flood Insurance Rate Map, El Paso County Colorado and Incorporated
Areas, Panels 535 of 1300. March 17, 1997,

4, Soil Survey of El Paso County Area, Colorado, Natural Resources Conservation
Service, Issued June 1981,

5. Urban Storm Drainage Criteria Manual, Volumes 1-3, Urban Drainage and
Flood Control District, June 2001 and subsequent updates.

6. Final Hydrology and Hydraulics Report for Woodmen Road Powers to US 24,
by DMIM Harris, dated October 15, 2007

7. Master Development Drainage Plan for Woodmen Heights Master Plan, Classic
Consulting Engineers and Surveyors, dated June 2004,

8. Master Development Drainage Plan for Woodmen Heights Master Plan Update
for Woodmen Heights and Final Drainage Report for Forrest
Meadows Filing No. 1 and No. 4, Engineer and Surveying, Inc., dated
February 2006.

Page 26



APPENDIX A

Maps

Matrix Design Group, Inc., 2009@



- - u.n raecn KD 7 = -
_ SHILOH MESA AT
WOODMEN HEIGHTS

BRIARGATE v
7]
&4 PARK wav ﬁﬁ
O
N e ‘
kb BLVD.
| \ ]
: %l_, RECKRIMMON m
i % 7% I NORWODD
| SR
l p =
| 3 / &
|
| .
— 4\twun:u ¥} g _GODS BAY 1rg
T s KW
VILLAGE
3 SEVEN
FILLMORE 7, S
/< 3 o
-
o
¥ 3
g
g a x RUSTIC
5 & oz £ HILLS §
B HILL PLATYE AvE <
-Coloradto  Springs
,J AIRFIIRT RD.

D 1 '
i 5V
- — — Ny
I s l ""!.Q‘ §
— = skvvay © 5 1
I Hunlclpad

> Alrpor-t

VICINITY MAP

=20

, Matrix Design Group,
¢ Integrated Design Solutions

2435 Rescarch Parkway, Suite 300

Colorado Springs, CO 80920

Phone 719-575-0100

Fex 719-575-0208

WIOTHEN RI.




HYDROLOGIC SOIL GROUP RATING FOR EL PASO COUNTY AREA, COLORADO

The Woodmen Valley Community
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HYDROLOGIC SOIL GROUP RATING FOR EL PASO COUNTY AREA, COLORADO

The Woodmen Valley Community

MAP LEGEND MAP INFORMATION
Hydrologic Soil Group . .
{Dominant Gondition, &1t} Source of Map: Natural Resources Canservation Service
- ‘nA men, & Web Soil Survey URL: hitp:/iwebsoilsurvey.nres.usda.gov
1 AD Coordinate System: UTM Zane 13
B .
7 a0 Soil Survey Area: El Paso Ceunty Area, Colorado
e Spatial Version of Data: 1
R Soil Map Compilation Scale: 1:24000
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Map comprised of aerial images photographed on these dates:
1999
The orthophoto or other base map on which the soil lines were compiled and
digitized probably differs from the background imagery displayed on these maps.
As a result, some minor shifting of map unit boundaries may be evident.
USDA Natural Resources. Web Soil Survey 1.1 6172007
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Hydrologic Soil Group Rating The Woodmen Valley Community

Tables - Hydrologic Soil Group

Summary by Map Unit - El Paso County Area, Colorado

Seil Survey Map Unit Name Rating Total Acres  Percent of AQI

Area Map Unit in AQI

Symbol

8 Blakeland loamy sand, 1 to 9 A 11.5 78
percent slopes

9 Blakeland-Fluvaquentic A 0.7 0.5
Haplaquolis

19 Columbine gravelly sandy A 65.0 43.8

loam, 0 to 3 percent slopes

! Pring coarse sandy loam,3 w08 B 71.1 419
percent slopes

Description - Hydrologic Soil Group

Hydrologic soil groups are based on estimates of runoff potential, Soils are assigned to one of four groups according to the
rate of water infiltration when the soils are not protected by vegetation, are thoroughly wet, and receive precipitation from
long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and three dual classes (A/D, B/D, and C/D)). The
groups are defined as follows:

Group A. Seils having a high infiltration rate (low runoff potential) when thoroughly wet. These consist mainly of deep, well
drained to excessively drained sands or gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These consist chiefly of moderately deep or deep,
moderately well drained or well drained soils that have moderately fine texture to moderately coarse texture. These soils have
a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist chiefly of soils having a layer that impedes
the downward movement of water or soils of moderately fine texture or fine texture, These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when thoroughly wet. These consist chiefly of
clays that have a high shrink-swell potential, soils that have a high water table, soils that have a claypan or clay layer at or
near the surface, and soils that are shallow over nearly Impervious material. These soils have a very slow rate of water
transmission.

If a soil is assigned to a dual hydrelogic group (A/D, B/D, or C/D), the first letter is for drained areas and the second is for
undrained areas. Only the soils that in their natural condition are in group D are assigned to dual classes.

Parameter Summary - Hydrologic Soil Group
Aggregation Method: Dominant Condition

Component Percent Cutoff:

Tie-break Rutle: Lower

LISDA Naiural Resources Web Soil Survey 1.1 6/1/2007
Conservatton Service National Cooperative Soil Survey Page 3 of 3
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Federal Emergency Management Agency
Washington, D.C. 20472

AUG 15 2005

CERTIFIED MAIL IN REPLY REFER TO:
RETURN RECEIPT REQUESTED Case No.. 04-08-0779F
. Community Name: El Paso County, CO
T oot i P Commniy - 03005
Board of Commissioners Effective Date of DE C 0 ? 2005

27 East Vermijo Avenue This Revision:

Colorado Springs, CO 80903
Dear Mr. Bensberg:

The Flood Insurance Study report and Flood Insurance Rate Map for your community have been revised by
this Letter of Map Revision (LOMR). Please use the enclosed annotated map panel(s) revised by this
LOMR for floodplain management purposes and for all flood insurance policies and renewals issued in your
community,

Additional documents are enclosed which provide information regarding this LOMR. Please see the List of
Enclosures below to determine which documents are included. Other attachments specific to this request
may be included as referenced in the Detormination Document. If you have any questions regarding
floodplain management regulations for your community or the National Flood Insurance Program (NFIP) in
general, please contact the Consultation Coordination Officer for your community. If you have any
technical questions regarding this LOMR, please contact the Director, Federal Insurance and Mitigation
Division of the Department of Homeland Security’s Federal Emergency Management Agency (FEMA) in
Denver, Colorado, at (303) 235-4830, or the FEMA Map Assistance Center toll free at 1-877-336-2627
(1-877-FEMA MAP). Additional information about the NFIP is available on our website at
http://www.fema.gov/nfip.

Sincerely,

D% Kelty %ﬁfa

Patrick F. Sacbibit, P.E., CFM, Project Engineer For: Doug Bellomo, P.E., Chief

Hazard Identification Section Hazard Identification Section
Mitigation Division Mitigation Division
Emergency Preparedness Emergency Preparedness

and Response Directorate and Response Directorate

List of Enclosures:
Letter of Map Revision Determination Document
Annotated Flood Inserance Rate Map
Annotated Flood Insurance Study Report

cc:  Mr. Kevin Stilson, P.E., CFM

Regional Floodplain Administrator
Pikes Peak Regional Building Department

Kiowa Engineering Corporation



P‘age1 of4 |IssueDate: AUG 15 2009 | EtfectiveDate: DEC (7 200f | Case No: 04-08-0779P | LOMR-APP

Federal Emergency Management Agency
Washington, D.C. 20472

LETTER OF MAP REVISION
DETERMINATION DOCUMENT

COMMUNITY AND REVISION INFORMATION PROJECT DESCRIPTION BASIS OF REQUEST
Colorado NEW TOPOGRAPHIC DATA
COMMUNITY {Unincorporated Areas)

COMMUNITY NO.: 080059

APPROXIMATE LATITUDE & LONGITUDE: 38.946, -104.681

IDEN"I'IFIER East Woodmen Road to Mustang Place SOURCE: USGS QUADRANGLE  DATUM: NAD 83
FLOODING SCURCE(S) & . .
REVISED REACH(ES) Sand Creek - from approximately 2,200 fest downstream of East Woodmen Road to Mustang Place
SUMMARY OF REVISIONS
Effective Flooding: Zons A No BFEs* Ne Floodway BFEs* Floodway Zone AE
Revised Flooding:  Zone AE BFEs Floodway BFEs Floodway Zong AE
Increases: YES YES YES YES YES YES
Decreases: NONE NONE NONE YES NONE YES
* BFEs — Base Flood Elevalions
ANNOTATED MAPPING ENCLOSURES ANNOTATED STUDY ENCLOSURES
TYPE: FIRM* NO.: 08041C0535 F Date; March 17, 1997 DATE OF EFFECTIVE FLOOD INSURANCE STUDY: August 23, 1998
TYPE: FIRM NO.: 08041C0545 F Date: March 17, 1997 FLOODWAY DATATABLE: 5

PROFILES: 204P and 204P(a)

* FIRM — Flood Insurance Rate Map; ™ FBFM ~ Flood Boundary and Flocdway Map; *** FHBM - Flood Hazard Boundary Map

DETERMINATION

This document provides the determination from the Department of Homeland Security's Federal Emergancy Managsmant Agency (FEMA)
regarding a request for a Letter of Map Revision (LOMR) for the area described above. Using the information submitted, we have
determined that a revision to the flood hazards depicted in the Flood Insurance Study (FIS) report andfor National Flood Insurance
Program (NFIP) map is warranted. This document revises the effactive NFIP map, as indicated in the attached documentation. Please
use the enclosad annotated map panels revised by this LOMR for floodplain management purposes and for all flood insurance policies and
renewals in your community,

This determination is based on the flood data presently available. The enclosed decuments provide additional information regarding this determination, If
you have any questions about this document, please contact the FEMA Map Assistance Center toll free at 1-877-336-2627 (1-877-FEMA MAP) or by lefter
addressed to the LOMR Depot, 3601 Eisenhower Avenue, Alexandria, VA 22304, Additional infermation about the NFIP is available on cur website at

hitp:/fwww.fema.govinfip. /

Patrick . Sachibit, P.E., CFM, Project Engineer

Hazard Identification Section

Mitigation Division

Emergency Preparedness and Respansa Direclarate 105634 10.3.1.04080778P 102IAC
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Federal Emergency Management Agency
Washington, D.C. 20472

LETTER OF MAP REVISION
DETERMINATION DOCUMENT (CONTINUED)

COMMUNITY INFORMATION

APPLICABLE NFIP REGULATIONS/COMMUNITY OBLIGATION

We have made this determination pursuant to Section 206 of the Flood Disaster Protection Act of 1973 (P.L. 93-234} and in accordance
with the National Flood Insurance Act of 1968, as amended (Title X111 of the Housing and Urban Development Act of 1968,

P.L. 90-448), 42 U.8.C. 4001-4128, and 44 CFR Part 65. Pursuant to Section 1361 of the National Flood Insurance Act of 1968, as
amended, communities participating in the NFIP are required to adopt and enforce floodplain management regulations that mest or
exceed NFIP criteria. These criteria, including adoption of the FIS report and FIRM, and the modifications made by this LOMR, are the
minimum requirements for continued NFIP participation and do not supersede more stringent State/Commonwealth or local requirements
to which the regulations apply.

We provide the floodway designation to your community as a tool to regulate floodplain development. Therefore, the floodway revision
we have described in this letter, while acceptable to us, must also be acceptable to your community and adopted by appropriate
community action, as specified in Paragraph 60.3(d) of the NFIP regulations.

COMMUNITY REMINDERS

We based this determination on the I-percent-annual-chance flood discharges computed in the FS for your community without
considering subsequent changes in watershed characteristics that could increase flood discharges. Future development of projects
upstream could cause increased flood discharges, which could cause increased flood hazards. A comprehensive restudy of your
community’s flood hazards would consider the cumulative effects of development on flood discharges subsequent to the publication of
the FIS report for your community and could, therefore, establish greater flood hazards in this area.

Your community must regulate all proposed floodplain development and ensure that permits required by Federal and/or
State/Commonwealth Iaw have been obtained. State/Commonwealth or community officials, based on knowledge of local conditions
and in the interest of safety, may set higher standards for construction or may limit development in floodplain areas. If your
State/Commonwealth or community has adopted more restrictive or comprehensive floodplain management criteria, those criteria take
precedence over the minimum NFIP requirements.

This determination is based on the flood data presently avallable. The enclosed documents provide additional information regarding this determination. [f
you have any questions about this document, please contact the FEMA Map Assistance Center toll free at 1-877-336-2627 (1-877-FEMA MAP) or by latter
addressed to the LOMR Depot, 3601 Eisenhower Avenue, Alexandria, VA 22304, Additional information about the NFIP is available on our website at

hitp:fiwww. fema.gov/nfip. ‘/,

Patrick F. Sacbibit, P.E., CFM, Project Enginger
Hazard ldentification Section
Mitigation Division

Emergency Preparedness and Respgnsa Directorate 105634 10.3.1.04080770P 102/AC
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DETERMINATION DOCUMENT (CONTINUED)

COMMUNITY INFORMATION {CONTINUED})

We will not print and distribute this LOMR to primary users, such as local insurance agents or mortgage lenders; instead, the community
will serve as a repository for the new data. We encourage you to disseminate the information in this LOMR by preparing a pews release
for publication in your community's newspaper that describes the revision and explains how your community will provide the data and
help interpret the NFIP maps. In that way, interested persons, such as property owners, insurance agents, and mortgage lenders, can
benefit from the information.

We have designated a Consultation Coordination Officer (CCO) to assist your community. The CCO will be the primary liaison
between your community and FEMA. For information regarding your CCO, please contact:

Ms. Jeanine D. Pelterson
Director, Federal Insurance and Mitigation Division
Federal Emergency Management Agency, Region VIII
Denver Federal Center, Building 710
P.O. Box 25267
Denver, CO 80225-0267
(303) 235-4830

STATUS OF THE COMMUNITY NFIP MAPS
We will not physically revise and republish the FIRM and FIS report for your community to reflect the modifications made by this

LOMR at this time. When changes to the previously cited FIRM panels and FIS report warrant physical revision and republication in the
firture, we will incorporate the modifications made by this LOMR at that time.

This determination is based on the flood data presently available. The enclosed documents provide additional Information regarding this determination. |f
you have any questions about this document, pleass contact the FEMA Map Assistance Center toll free at 1-877-336-2627 {1-877-FEMA MAP) or by letter
addressed ta the LOMR Depot, 3601 Eisenhawer Avenug, Alexandria, VA 22304, Additional informatlan about the NFIP is available an our website at

htip:/iwww.fema.govinfip. /, /

Palrick £, Sacbibit, P.E., CFM, Project Engineer

Hazard Identification Section

Mitigation Division

Emergency Preparedness and Response Diractorate 105634 10.3.1.04080779P 1021AC
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PUBLIC NOTIFICATION OF REVISION

Within 90 days of the second publication in the local newspaper, a citizen may request that we reconsider this determination. Any
request for reconsideration must be based on scientific or technical data. Therefore, this letter will be effective only after the 50-day
appeal period has elapsed and we have resolved any appeals that we receive during this appeal period. Until this LOMR is effective, the
revised BFEs presented in this LOMR may be changed.

A notice of changes will be published in the Federal Register. This information also will be published in your local newspaper on or
sbout the dates listed below.

LOCAL NEWSPAPER Name: E! Paso County News
Dates: 08/31/2005 09/07/2005
PUBLIC NOTIFICATION

BFE (FEET NGVD) MAP PANEL

FLOODING SOURCE LOCATION OF REFERENCED ELEVATION EFFECTIVE REVISED NUMBER(S)
Sand Creek Approximately 2,100 feet downstream of East Woodmen Road 6,847 6,849 0B041C0535 F

L

Immediately downstream of Mustang Place None 6,976 0B041C0535 F

This determination is based on the flood data presently available. The enclosed documents provide additiona! information regarding this determination. If
you have any questions about this document, please contact the FEMA Map Assistance Center tolt free at 1-877-336-2627 (1-877-FEMA MAP) or by lelter
addressed to the LOMR Depot, 3601 Elsenhower Avenue, Alexandria, VA 22304, Additional information about the NFIP is available oy our websile at

hitp/iwww fema.govinfip. /

Patrick F. Sacbibit, P.E., CFM, Project Engineer

Hazard Identification Section

Mitigation Divislon

Emergency Preparedness and Response Directorate 105634 10.3.1.04080778P 102IAC




CHANGES ARE MADE IN DETERMINATIONS OF BASE FLOOD ELEVATIONS FOR THE
UNINCORPORATED AREAS OF EL PASO COUNTY, COLORADO, UNDER THE NATIONAL
FLOOD INSURANCE PROGRAM

On March 17, 1997, the Department of Homeland Security’s Federal Emergency Management Agency
identified Special Flood Hazard Areas (SFHAs) in the unincorporated areas of El Paso County, Colorado,
through issuance of a Flood Insurance Rate Map (FIRM). The Mitigation Division has determined that
modification of the elevations of the flood having a I-percent chance of being equaled or exceeded in any
given year (base flood) for certain locations in this community is appropriate. The modified Base Flood
Elevations (BFEs) revise the FIRM for the community.

The changes are being made pursuant to Section 206 of the Flood Disaster Protection Act of 1973 (Public
Law 93-234) and are in accordance with the National Flood Insurance Act of 1968, as amended
(Title XIH of the Housing and Urban Development Act of 1968, Public Law 90-448}, 42 U.5.C.
4001-4128, and 44 CFR Part 65.

A hydraulic analysis was performed to incorporate new topographic information along Sand Creek from
approximately 2,200 feet downstream of East Woodmen Road to Mustang Place and has resulted in a
revised delineation of the regulatory floodway, increases and decreases in SFHA width, and increased and
decreased BFEs for Sand Creek. The table below indicates existing and modified BFEs for selected
locations along the affected lengths of the flooding source(s) cited above.

Existing BFE Modified BFE
Location {feet)* (feet)*
Approximately 2,100 feet downstream of East Woodmen Road 6,847 6,849
Immediately downstream of Mustang Place None 6,976

*National Geodetic Vertical Datum, rounded to nearest whole foot

Under the above-mentioned Acts of 1968 and 1973, the Mitigation Division must develop criteria for
floodplain management. To participate in the National Flood Insurance Program (NFIP), the community
must use the modified BFEs to administer the floodplain management measures of the NFIP. These
modified BFEs will also be used to calculate the appropriate flood insurance premium rates for new
buildings and their contents and for the second layer of insurance on existing buildings and contents.

Upon the second publication of notice of these changes in this newspaper, any person has 90 days in
which he or she can request, through the Chief Executive Officer of the community, that the Mitigation
Division reconsider the determination. Any request for reconsideration must be based on knowledge of
changed conditions or new scientific or technical data. All interested parties are on notice that untii the
90-day period elapses, the Mitigation Division’s determination to modify the BFEs may itself be changed.

Any person having knowledge or wishing to comment on these changes should immediately notify:

The Honorable Jim Bensberg
Chairman, El Paso County
Board of Commissioners
27 East Vermijo Avenue
Colorado Springs, CO 80903




BASE FLOQD
FLOODING SOURCE FLOODWAY WATER-SURFACE ELEVATION
WITHOUT WITH
CROSS SECTION DISTANCE' WIDTH SECTION AREA MEAN VELOCITY REGULATORY FLOODWAY FLOODWAY INCREASE
(FEET) {SQUARE FEET) (FEET PER ‘
SECOND) (FEET NGVD)
Sand Creek
(cont’d) Revised Data
BA 41,708 131 421 10.5 6,420.6 6,420.6 - 6,420.6 0.0
EB 42,116 300 544 8.0 6,426.3 6,426.3 6,426.3 0.0
BC 42,766 299 613 7.2 6,431.8 6,431.8 6,432.5 0.7
BD 44,396 74 353 12.4 6,453.6 6,453.6 6,453.6 0.0
BE 44 866 64 341 13.2 6,460.9 6,460.9 6,460.9 0.0
BF 45,876 106 403 11.2 6,473.1 6,473.1 6,473.1 0.0
BG 46,456 74 360 12.5 6,480.0 6,480.0 6,480.C 0.0
BH 47,001 140 442 10.2 6,495.4 6,495.4 6,495.8 0.4
BI 48,471 230 525 8.6 6,513.8 6,513.8 6,513.8 0.0
BJ 48,895 147 451 10.0 6,519.2 6,519.2 6.519.2 0.0
BK 49,550 140 390 10.8 6,526.7 6,526.7 6,526.7 0.0
BL 51,485 125 466 9.2 6,541.3 6,541.3 6,541.3 0.0
BM 52,380 60 124 133 6,554.7 6,554.7 6,554.9 0.2
BN 52,580 107 489 8.8 6,557.4 6,5574 6,557.4 0.0
BO 53,005 120 426 10.1 6,566,7 6,566.7 6,566.7 0.0
BP 50 305 14.1 6,574.9 6,574.9 6,575.4 0.5
BG 9 378 1.1 6,587.9 6,587.9 6,587.9 0.0
BR 39 308 13.6 6,608.5 6,608.5 6,608.5 Q.0
BS 80 393 9.9 6,618.4 6,618.4 5,619.0 0.6
BT 170 490 8.0 6,633.5 6,833.5 6,634.1 0.6
BU 65 296 12.2 6,650.3 6,650.3 6,651.0 0.7
BV 150 390 9.2 6,5064.7 6,604.7 6,664.7 0.0
BW 130 350 9.4 6,680.1 6,680.1 6,680.6 0.5
BX 60 255 1.8 6,706.9 6,706.9 6,707.5 0.6
BY 100 427 7.0 6,711.9 6,711.9 6,712.6 0.7
BZ 90 264 2.9 6,744.7 6,744.7 6,744.8 0.1
1Feet Above Confluence With Fountain Creek
Z FEDERAL EMERGENCY MANAGEMENT AGENCY F LOODWAY DATA_ - -
: REVISED 1U
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BASE FLOOD

FEDERAL EMERGENCY MANAGEMENT AGENCY

FLOODING SOURCE FLOODWAY
WATER-SURFACE ELEVATION
WITHOUT WITH
CROSS SECTION DISTANCE' WIDTH SECTIONAREA | MEAN VELOCITY | REGULATORY FLOODWAY FLOODWAY INCREASE
(FEET) {SQUARE FEET) (FEET PER
SECOND) (FEET NGVD)
Sand Creek
(cont™d)
CA 65,292 164 427 6.1 6,748.7 6,748.7 6,749.4
CB 66,092 41 223 11.7 6,761.2 6,761.2 6.762.2
cc 66,247 50 270 9.6. 6,773.6 6,773.6 6,773.7
CcD 67,647 50. 218 L9 6,782.6 6,782.6 6,783.3
CE 68,297 65 284 . 3.8 6,793.9. 6,793.9 6.794.4
CE 69,147 50 213 1.7 6,804.5 6,804.5- 6,804.5
cG 70,157 50 213 11.7 6,815.1 6,815.1 6,815.3
cq 70,577 205 347 72 6,823.9 6,823.9 6,824.5
I 70,627 180 267 9.4 6,826.7 6,826.7 6.827.7
ol 70,727 210 340 73, 6,831.1 6,831.1 6,831.1
CK 70,807 195" 334 75" 6.832.5 6,832.5 6,832.5
CL 71,162 90 255 9.8 6,838.0 6,838.0 6,839.0
cM 71,977 226 503 521 6.847.4- 68474 6.848.3
[oN 73,052 74 128 7.9 6,861.1 6,861.1 6,361.2
Cco 73,644 237 364 7.1 6,870.2 6,870.2 6.870.2
CP 75,142 72 324 8.0 6,888.5 6,888.5 6888.7
cQ 76,161 109 283 9.2 6,903.5 6,903.5 6,903.7
CR 77,846 100 m 9.6 6.926.1 6,926.1 6.926.7
cs 79,187 117 287 9.1 6,944.1 6,944.1 6,944.1
CT /&.sos 102 271 9.4 6.969.2 6.969.2 _6,960.4
Revised
Data
{Feet Above Confluence With Fountain Creek: :
FLOODWAY DATA
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ELEVATION IN FEET (NGVD 29)
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APPENDIX B

HYDROLOGIC AND HYDRAULIC CALCULATIONS

Matrix Design Group, inc., 2009©



Shiloh Mesa at Woodmen Heights

4 . . Historic Runoff Calculations
Matnx Design Group i

integrated Design Solutions Infraxtrocture Enginecring
Camnrrnity Bevednpment
FProgromt Nlanopemen

Weighted Coefficients CA Overland Time Travel Tima ** Intensity Peak Runoff
-Basi i , vi * T(initial rav Waeigh 3 ity | *2 . (5 1(100 [o1¢:] Qioe
Dil?g::;?n D:.fa'f{’ Si“!i?' Sub-Basing Commeris Toﬁcirea ) caoo CAB) | CAIOD) Sﬂ:?ﬁ) 530:21‘::) I:nintf)a) LeTw:the(lﬂ) S\:pge :;f) \E;Tal:)c " z-r(r:ir:.‘;e” Final (e (in(fh)r) (fnmrg (c(fs; ((cfs))
A 2.1 0.25 0.35 0.52 0.72 20 2.0% 5.7 380 2.5% 2.5 25 8.3 440 7.83 2.3 5.6
B 3.5 0.25 0.35 0.89 1.24 300 2.0% 219 250 3.0% 2.5 1.7 23.6 2.77 4.93 2.4 6.1
C 19.6 0.25 0.35 4.90 .85 500 2.0% 28.3 2409 1.7% 1.0 40.2 £8.4 1.45 2.58 74 17.7
D 6.6 0.25 0.35 1.64 230 500 2.2% 27.4 1279 2.4% 2.9 7.4 34.8 222 3.86 3.6 9.1
E 18.1 .25 0.35 4.54 6.35 500 2.4% 26.6 2652 1.9% 2.9 15.2 41.9 1.99 3.54 9.0 225
F 7.0 0.25 0.35 1.74 243 500 2.2% 274 1017 1.8% 2.9 5.8 33.2 2.28 4.06 4.0 9.9
G 3.8 0.25 0.35 0.94 1.31 500 2.0% 283 699 2.0% 2.9 4.0 32.3 2.32 4.13 2.2 5.4
H 7.7 0.25 0.35 192 269 500 1.8% 29.3 1212 2.0% 2.9 7.0 36.2 247 3.86 4.2 10.4
| 8.1 0.25 0.45 2.03 3.85 500 1.2% 33.5 710 2.2% 2.9 4.1 37.5 212 3.78 4.3 138
J 14.1 0.25 0.35 3.52 4.92 500 2.2% 27.4 514 2.0% 2.9 3.0 304 241 4.28 8.5 211
K 6.5 0.25 0.35 1.63 2.28 500 2.0% 28.3 730 2.6% 2.9 4.2 325 231 412 3.8 9.4
L 3.2 0.60 0.70 1.90 2.22 125 3.2% 12,1 986 1,7% 2.9 57 17,8 3,20 5.89 6.1 12.6
08-1 4.3 0.25 0.35 1.07 1.49 495 2.2% 27.2 207 5.8% 2.9 12 284 2.50 4.45 2.7 6.6
05-3 323.0 0.20 0.27 64.60 B7.20 26.4 201.7 | 4040
1 03-1.A 6.3 0.25 0.35 1.59 2.21 495 2.2% 27.2 207 5.8% 2.9 1.2 28.4 2.50 4.45 4.0 9.8
1-A DP1,E 24.5 0.25 0.35 6.13 8.56 500 2.0% 28.3 2652 2.0% 2.5 177 46.0 1.88 3.34 11.5 28.6
2 05-5 3230 0.20 0.27 64.50 87.20 264 201.7 | 4040
Te From OS-5is
3 OP2, D considered 3206 0.20 0.27 66.24 89.60 500 2.2% 274 1279 2.4% 25 8.5 359 2.18 3.88 1445 | 347.4
Y
4 1-A, DP3, C, 373.8 0.21 0.28 77.27 104.91 500 2.0% 28.3 2652 1.9% 25 17.7 46.0 1.88 3.34 145.0 | 350.5
5 DP4, & 377.4 0.21 0.28 78.20 106.22 500 2.0% 28.3 2682 2.0% 25 17.7 46.0 1.88 3.34 146.8 | 384.9
[3 DP5, F 384.3 0.21 0.28 79.94 108.65 500 2.0% 28.3 2652 2.0% 2.5 17.7 46.0 1.88 3.34 150.0 | 263.0
7 H.l 15.8 0.25 0.40 3.95 6.34 500 2.0% 283 2662 2.0% 25 17.7 180 1.88 3.34 74 21.2
8 DPB, DP7, K, L 4098 4.21 0,28 87.42 119.48 500 2.0% 28.3 2652 2.0% 25 17.7 46 1.88 3.34 164.1 399.2




Shiloh Mesa at Woodmen Heights
Developed C Value Calculations

S . : . .
] ™ 1 MatnxDesign Group i
k § . Ny Integrated Destepn Solutions Frfraserniednre Engircering
\ - Lenbmaenity: Dovelopmrens
“ Fropram Vaaazement
Global Parameters1
Land Use % Imp. Cs Cran
High Density Residential {Town Homes) 55% 0.60 Q.70
High Density Residential {Courtyard Homes} 65% 0.60 2.70
High Density Residential (Senicr Villas) §5% 0.60 0.7
Low Density Residential {Single Family) 45% 0.38 0.45
Open Space 2% 0.25 0.35
Commercial 0% 0.90 0.90
Roadway 85% 0.90 .95
Land Use Area per Sub-Basin
Residential . .
. W g G
Subbasin Tolal Area (sq ) T?:::_:sr;ea SRVIIAS — Open Space imp. Roadway imp. Commercial Imp. Ares] % Check Cnr:np;snte
mp. Area Area (ac) Area (ac) o, {ac) Syear | 100-year
Area (AC) Area (AC) % (ac) Area (AC) % Area {AC) % (AC) %
A 119,982.10 2.8 2.75 -1 98.8% 1.79 0.00] 02% 9.00 -1 0.0% “ - - - 100.0% 84.9% 0.60 0.70
B 137.745.48 3.2 - 2.70 | 85.4% 1.76 0.21 | 6.%% 0.00 0.26 | 7.9% 0.24 - - - 100.0% 63.1% 0.60 0.70
[ 68,207.73 1.6 - 080 5.1% .52 -1 0.0% - 0.77 | 48.8% 0.73 - - - 100.0% 79.7% 0.75 0.82
D 257,882.61 5.9 - 0.0% - 1.48 | 25.0% 0.03 0.0% - 444 | 0.75 4.00| 100.0% 88.0% 0.74 0.78
E 101,966.32 2.3 - 2.34 | 100.0% 1.52 - 00% - -1 00% - - - - 100.0% 85.0% 2.60 0,70
F 35.755.30 0.8 - 083 | 76.8% 0.41 - 00% - 0.19 | 23.2% 0.18 - - - 100.0% 72.0% 0.67 0.78
] 107.611.03 2.5 - 247 | 100.0% 1.61 - 00% - -1 0.0% - - - - 100.0% 85.0% 0.60 &.70
H 52,518.90 1.2 - 1.09 | 80.0% 0.71 - 0.0% - 092 | 10.0% 0.11 - - - 100.0% £8.0% 0.63 07
| 122.983.31 2.8 - -] 00% - 2.32 | 82.3% 0.05 0.50 | 17.7% 0.43 - - - 100.0% 18.5% 0.37 0.4
J 169.803.76 3.9 2.00 -| 51.3% 1.20 1.28 | 32.8% 0.03 0.62 | 15.8% 0.59 . - . 100.0% 49.1% 0.53 0.6
K 21,322.59 0.5 “ -] 0.0% - 0.49 | 100.0% 0.01 « | _0.0% - - - - 100.0% 2.0% 0.25 .38
L 283,091.49 8.5 - -1 _0.0% - - 0.0% - 6.50 | 100.0% 8.17 - - - 100.0% 85.0% 0.90 0.95
M 40.278.63 0.9 - -1 0.0% - -1 0.0% - 0.82 | 100.0% 0.88 - - - 100.0% 95.0% 0.90 0.95
N 208.583,60 4.8 - -1 _0.8% - - 0.0% - 4.79 | 100.0% 4.55 - - - 100.0% 95.0% 0.90 0.95
¢} 128.400.87 3.0 - -] 08% - 0.45 | 15.0% 0.01 2.53 | 85.0% 240 - - - 100.0% 81.1% 0.80 0.86
P 65,507.91 i.5 - -] 0.0% - -1 0.0% - 1.50 | 100.0% 1.43 - - - 100.0% 95.0% 0.90 0.95
Q 122.497.92 23 . | 0.0% - .| 0.0% - 2.81 | 100.0% 2.67 - - - 100.0% 95.0% 0.90 0.95
0s-4 64,163.08 1.5 - -] _0.0% - - 0.0% - 1.47 | 100.0% 1.40 - - - 100.0% 95.0% 0.90 0.98
s 211.220.98 4.8 - -] 0.0% - 0.80 | 12.4% 0.01 -] 0.0% - 4.25{ 0.88 3.83 ] 100.0% 78.1% 0.82 0.83
T 217.184.43 5.0 - -] 00% - 0.86 | 13.1% 0.01 2331 46.7% 221)| 2.00]| 040 1.80 [ 100.0% 80.8% 0.81 0.85
1] 584.936.72 134 - -1 0.0% - -1 0.0% - -1 0.0% - 13.43 | 1.00 12.08 | 100.0% 90,0% Q.90 0.90
¥ 168,769.15 3.9 - | 0.0% - 0.4z | 11.0% 0.01 125 | 32.3% 119 2.20] 057 1.98 | 1000% 82.0% 9.83 0.88
W 144,544.57 a3 - -] 00% - -] _0.0% - -1 0.0% - 3.32 | 1.00 2.98 | 1000% 90.0% 0.80 0.90
X 132,490.92 3.0 - 2.00| 85.8% 1.30 0.36] 11.9% 0.01 0.88 | 22.4% 0.85 - - - 100.0% 64.2% 0.63 0.7
Y 156.206.82 3.6 - 2.35| 65.5% 1.53 0.79] 21.9% 0.02 45| 12.5% 0.43 - - - 100.0% 55.0% Q.66 0.65
Fd 41.460.43 1.0 - -1 D&% - -1 0.0% - ~-| 0.0% - 9.95] 1.0 0.86 | 100.0% 90.0% 0.80 0.90
AA £0,994.81 4 - -1 B8% - 0.0 0.7% 009 0.07| 50% 0.07] 1.32) 0.94 1.18 | 100.0% 88.6% 4.90 0.90
BB 136,214.18 .1 - -| DO% - 213 [ 100.0% 0.06 -1 0.0% - - - - 00.0% 2.0% 0.25 0.35
cC 387,908.12 .9 - - 0.8% - 0.061 0.6% 000 2.0% - 885 098 787 00.0% 88.5% 0,90 0.80
0s-2 55.320.10 1.3 - -| 0.0% - - 0.0% - 1.27 ] 100.0% 121 - - - 00.0% 95.0% 0.90 0.98
EE 199.052.11 46 - -1 _0.0% - 0.69 | 15.0% 0.01 -1 0.0% - 3.88| 085 3.50 | 100.0% 76.8% 0.80 0.82
FF 311,454.00 7.2 - -| 0.0% B 7.15 | 100.0% 0.14 - 0.0% - - - - 100.0% 2.0% 0.25 0.35
TOTAL ONSITE 112.88 4.75 14.33 | 16.9% 12,43 12.94 | 11.5% .26 29402 | 25.7% 2757 | 4454 | 040| 40.18| 83.7% 71.3% 0.72 0.76
o31 4.26 - -1 DB.0% - 4.26 | 100.0% 0.0¢ -] 8.0% - -1 0% - 100.0% 2.0% 0.25 0.35
085 323.00 - « | 0.0% - 323.00 | 100.0% 6.48 -| 0.0% - -] 0% - 100.0% 2.0% 0.22 0.28
0s-6 1.13 - -1 0.0% - «| 0.0% - 1.13 [ 100.0% 1.07 «| 0% - 100.0% 95.0% 0.90 0.95
Qs-7 1.32 - -] 0.0% - ~| 0.0% - 1.32 | 100.0% 1.28 ~-| 0% - 100.0% 95.0% 0.90 0.95
08-8 1.07 - -| 0.0% - -| 0.0% - 1.07 | 100.0% 1.02 -| 0% - 100.0% 95.0% 0.90 0.95
TOTAL OFFSITE 330.78 - =] 0.0% " 327.26 | 98.9% 6.55 245 | 0.7% 233 0.00] 0.0% 000 98.7% 2.7% 0.25 0.35
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SHILOH MESA AT WOODMEN HEIGHTS
Rational Method Hydrology

PROPOSED INDIVIDUAL BASINS

SulBasin Dala . Time nfCPncentratian _ Runof
Qerland Time [i) Trael Time (t} Te li Check
5 - < |B |B
5 g | 2 |8
£ & < -
o . 3 o £ £l s e E = 2|2 Q
£ A 5 |28 - = s|2| & g | = e 2
o @ ] h - i 2 {3) -=| & ¥l & ] = =y E = [ 215 =9
: a 5 oo & _ = o a - I I = s| 5|8l
0 2 2 < < a3 2 & ° o =] £ ] o
@0 < < 3] (&) [&] g |55 i i [ Cv] 5 w > it 8 = | = = i E|l ElFClrFrC
sg feet acrea ft % fitier. i % fps min min f min i min i | infdir ofs cfs
057 9.06 C.26_| 035 | .07 | 149 | a0 | 2.0% | 79.9 | 50 | 797 | 3.2% P 08 | 127 | 547 | 087 | 7656| 955 | 166 | 241 | 607 | 46 | 91
A 2.75 e60 | 670 |_1.65 | 1.93 20 20% | 33 |20 =a0 | 20% | 28 23 58 | 40 |23 58 50 | 405 | 881 | &2 7.0
8 3.16 cee | oro | 180 | 220 20 20% | 33 [2c0]| 700 | Zost '} 2F 41 74 | 720 | 120 74 74 | 455 | 810 | &8 17.8
[ .57 075 | 682 | 147 | 1.2¢ 20 2.0% | 23 |260] eoo | 1.0% | 2o 5.7 2.0 | 820|126 90 00 | 426 | 759 | &0 5.8
D 592 074 | 676 | 437 | 454 20 20% | 24 260 360 | 20% | 28 2.7 4.5 | 360 | 121 | 45 50 | 510 | 909 | 223 | 41.0
3 2.34 060 | o7 | 140 | 1.64 20 2.0% | 33 |200| 680 | 20% | 28 20 73 | 700 | 1ag| 73 73 | as7 | 81a| 64 13.3
F 082 067 | 6.76 | 0.55 | 062 20 20% | 29 |200| 280 | 20% | 28 23 52 | a0 |123] 52 52 | 507 [e02| 28 56
[F] 247 060 | 070 | 148 | 172 20 20% | 32 [260] o0 | 20% | 28 41 74 | 710 [1a9| 74 74 | 466 | 812 | 68 4.0
H 1.2 062 | 673 | 676 | 067 20 20% | a1 |200| 260 | 20% [ 2.8 2.1 52 | 280 | 721 52 62 | 504808 | 38 7.8
[l 282 037 | 046 | 1.03 | 1.29 20 20% | 49 [260] 610 | 20% | 25 3.6 86 | &30 [135] &5 85 | 4.36 | 7.76 |_ 4.5 0.0
4 32.80 052 | 053 | 206 | 244 20 2.0% | 58 | 260 260 | 20% | 28 2.7 59 | za0 | 124 | &e 50 | 489|870 | 102 | 212
K o.48 o025 | 035 | 612 | o017 20 20% | 66 |200] 685 | 20% | 28 3.4 91 | 605 | 134 o1 97 | 425|767 | 05 [E]
C5-8 1.07 090 | 095 | 666 | 1.02 20 20% | 13 [200] 1250 [T 22% | ae 7.0 84 1274 | 17.1| &4 84 | 4.38 | 7.09 | 42 7.9
L lzarris 850 oeo | oss | 585 | 617 20 20% | 3 feo0f 750 | 20% | 28 44 57 | 770 | 143| 57 57 | 49z | 8vs | 288 | 544
M| 40278 09?2 002 | 695 | 083 | 088 20 20% | 13 [200] 640 | 20% | 25 EX 51 | oo | 137| &1 61| 508 | 004 | 42 e
N |268583 4.7¢ 090 | 095 | 431 | 456 20 20w | +3 |zeof ees | 10% | 20 55 6y | ss5 | 138| &8 69 | a67 | 831 | s07 | sre
o | 120400 2.07 o000 | eos | 267 | 282 20 2.0% | 42 (200} 665 | 2om 1 28 29 52 | &85 |128]| s2 52 | 504|857 | 135 | 253
P | 65507 1.50 000 | 005 | 435 | 148 26 3.0% | 2 |200) 1130 | 20% | as 54 68 |4150 | 16.4| 66 66 |ars|esa| a4 2.0
o  |122497 2.81 o9 | oes | 253 | 267 20 20% | 4.3 f200fF e50 | 20% | 28 38 52 | ero |137| 52 52 | 508 901 | 128 | z4r
054 | 64163 1,47 080 | 085 | 133 | 140 20 20% | 43 l2e0] o0 | 17% | =28 38 52 | 620 |184| &2 52 | 506 001 | 67 2.6
5 | =2t1220 4.85 o8z | a6z | s07 | 403 20 2.0% | 40 l200f 1045 | 20 | 28 6.2 g0 |1ms)15e| so 80 | 44| 700]| 177 | s19
T |2i7164 490 081 | e85 | 400 | 424 20 20% | 0 |200] 10 | 1.7% | 26 21 50 | ss0 |137| 60 60 | 285 | Bes | 108 | s67
U | 584036 1243 090 | ogo | 1200 | 1200 20 20% | 1.3 l2o0d 1155 | 20% | 28 5.8 gt t1zrs|res| 81 81 | a4z | 787 | 534 | 951
v__ | 1ea769 3467 083 | 088 | 32t | 332 20 20% | 48 |200] 575 | 20% | 28 | 34 52 | 595 |133]| 52 52 | 508 | 900 | f62 | 208
059 1.9 090 | 005 | 107 | 113 20 20% | 13 |200] e00 | 20% | 28 38 49 | 620 | 134 49 56 | 510 ]| 900 | 55 0.5
057 | 67409 1.32 090 | oos | t19 | 425 20 | 20% | 43 {zo0| 1420 | 2o | =28 8.4 27 | 1490 | 180]| o7 07 | 415 | 730 | 4 5.2
0510 2.61 090 | op5 | 235 | 248 20 2.0% | 23 |2zo0] 1o00 | zow | 25 | 122 | 125 [1oz0)z0r| v25 | 425 | 375 667 | a8 16.5
W [ 144549 a.32 090 | o090 | 299 | 299 20 20% | 43 {200] 383 | 20% | 28 21 35 |33 |124]| 35 50 | 810 | gco-| 452 | 274
x| 132532 304 063 | o7t | toe | 247 20 20% | 31 |200] s00 | 2zo% | 28 29 81 | 520 J120]| 61 61 | 484]| 861 | 52 18.7
Y| 156206 .60 056 | @65 | 201 | 235 20 2.0% | 36 {200 516 | 20% | 24 3.6 66 | 535 |130| 66 66 | 472 ]| 84| 98 9.7
z | #1480 0.95 090 | oo [ ces | oes 20 20% | 43 200 s00 | 20% | 28 1.8 31 |aro jris| ai1 50 | 510 | 90 | 4« 7.8
A4 | aoses 1.40 0g0 | ogo | 125 | 125 20 20% | 44 |200] 370 | 20% | 28 22 25 | a0 |22 35 50 |s510]|009]| 62 | #t14
e8| tac214 2.3 025 | 035 | ers | 100 20 2.0% | 56 [100| 807 | 20% | 1.4 2.5 162 | 827 f146| 146 | 146 | 351 | 624 | 27 6.8
cc | adroos| 8.91 050 | ooo | 7us | 798 20 20% | 1.4 |200] ss0 | 2o% | 28 41 54 | 70 j139| 54 54 | 500 8oo | 35 | 710
os-2 | ssaz0 1.27 050 | 095 ¥ 112 | 121 20 20% | 13 |00 s10 | 20% | 28 36 43 | s l120]| 43 50 | 510 909] 58 1.0
086 | 49223 1.13 050 | 095 1 102 b .07 20 20% | 43 [200f 4765 | zon Y 28 | 104 | 127 {arez 1o | #17 | 117 | 385|686 | av 7.4
05-3 .43 og0 | ogs | 190 | 1.6 20 20% | 13 |200] 510 | 2om | 26 36 43 | 530 [128]| 43 56 | 510 | 9ce | 66 2.3
EE 4.57 072 | 076 i 328 | 347 apg [t00% | &7 [200] se0 | o6% | o5 | 167 | 224 | eo0 144 | vad | 444 | 352|627 | 115 | 207
05§ 323.60 6.2¢ | o027 | 7752 | erai 264 | 2.60 | 463 | 201.7 | 4640
* . Colorado Springs Dralnage Criter’a Manusl Te <.870 1-C} 25593
*Z_ Tt tengthivelocity
*3_rbn Crainage Figure RO-1
*4 -Celorade Springs Orianage Grileria Manuat
I6F26.651.5K 0F Joe
1300}25.652.67HOF i
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Shiloh Mesa at Wocdmen Heights
Rational Method Routed Peak Flowrates

Quthll 11
Design | Coniribufin Total Peak Total Peak . . T .
Poir?f Area J Discharge Q(5) | Discharge Q{100) Pipe Diameter | Contributing Basins
cfs cfs inch
1 4.3 5.13 9.12 36 051
2 7.0 8.15 14.56 36 DP-1, A
3 2.9 22.689 40.66 36 DP-2, D
4 4.7 14.97 26.67 36 B,C
5 17.7 33.61 60.34 36 DP-3, DP-4
6 20.8 40.28 72.43 42 £, F, DP-5
7 31.2 59.61 107.36 42 G, H, DP-6, DP9
5 7.1 5.69 10,13 30 |
9 11.0 15.30 27.53 36 DP-8, J
10 31.7 59.70 107.53 42 DP-7, K
11 31.7 59.70 107.53 42 DP-10
Qutéll 31
Design | Contributin Total Peak Tofal Peak . . — .
Poir‘? t Area ¢ Discharge Q(5) | Discharge Q(100) Pipe Diameter | Contributing Basins
cfs cfs inch
12 6.5 30.69 54.63 36 L
13 7.4 34.50 61.44 412 DP-12, M
14 12.2 54.35 98.87 42 DP-13, N
15 15.2 65.23 116,52 54 DP-14, O
16 324.5 205.38 410.56 72 DP-32,P
i7 328.6 215.39 428.44 72 DP-16, DP-33
31 348.4 344.82 568.12 84 DP-17, DP-15, EE
32 323.0 201.70 404.00 72 08-5
33 4.1 15.22 27.38 30 05-7.Q
R - Outéll 21
Design | Contributin Total Peak Total Peak . . ; N
Poir?r Area ’ Discharge Q(5) | Discharge Q(100) Pipe Diameter Contributing Basins
cfs cfs inch
18 49 18.03 32.10 54 S5
19 0.8 35.07 62.66 54 DP-18, T
20 27.1 9444 169.01 54 DP-19, U, V
2 20.8 102.78 184.26 54 DP-20, 05-4, 059
e “Outall 30
Design | Goniribufin Total Peak Total Peak , . — .
Point prea Discharge Q(5) | Discharge Qr1on) | FiPe Diameter | Contributing Basins
cfs cfs inch
22 3.3 15.37 27.37 30 W
23 8.6 21.40 38.09 30 XY
24 10.9 39.40 67.03 36 DP-22, DP-23, DP-25
25 1.0 4.40 7.83 18 4
26 12.3 44.50 75.69 48 DP-24, AA
27 3.1 5.03 8.96 18 BB
28 21.2 80.95 136.95 48 DP-26, CC
29 24.3 84.67 144.53 48 DP-28, DP-27
30 270 9217 157.90 60 DP-29, 05-2, 058-3




Shiloh Mesa at Woodmen Heights
Master Development Drainage Plan February 2009
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Shiloh Mesa
StormCAD 5-Year

Pipe Report
. Upstream Upstream Downstream Downstream System Total Average Hydrau!lc Hydrau!m
Length  Section . Upstream Ground Invert . . Downstream Slope System CA . System h Grade Line Grade Line
Label . Material X ) Ground Elevation Invert Elevation Intensity Velocity
(ft) Size Node Ejevation Elevation (Ft) () Node (Ft/ft) {acres) (infhr) Flow (ft's) In Out
() (ft) (cfs) {ft) (ft)
P-1 55 36 Concrete 0S5-1/0P-1 6,975.00 6,968.26 J-1 6,975.00 6,967.71 0.04 1.491 3.41 5.13 5.91 6,969.13 6,968.74
P-2 340 36 Concrete -1 6,975.00 6,967.71 J-2 6,970.00 6,964.31 0.01 1.491 3.395 5.1 5.9 6,968.58 6,965.28
P-3 25 36 Concrete J-2 6,970.00 6,964.31 DP-2 6,970.00 6,964.06 0.01 2.454 3.301 8.16 6.4 6,965.21 ©,065.08
P-4 240 36 Congcrete DP-2 6,870.00 6,964.06 DP-3 6,965.00 6,961.66 0.01 2.454 3.205 8.15 6.39 6,964.96 6,863.24
P-5 275 36 Concrete DP-3 6,865.00 6,961.66 DP-5 6,865.00 6,958.91 0.01 6.953 3.238 22.69 8.53 6,963.19 6,960.85
P-6 308 36 Concrete DP-5 5,965.00 6,958.91 DP-6 ©,960.00 6,955.82 0.01 10.452 3.1¢ 33.61 9.45 6,960.79 6,957.84
P-7 315 42 Concrete DP-6 6,960.00 6,955.82 DP-7 6,955.00 6,952.67 0.01 12.713 3.143 40.28 .88 6,957.79 6,956.00
P-8 267 42 Congcrete DP-7 6,955.00 6.,852.67 DP-10 6,950.00 6,950.00 0.01 10.08 3.080 59.61 10.9 6,955.09 6,953.50
P-9 33 54 Concrete I/DP-8 6,970.00 6,063.42 J-8 6,870.00 6,963.09 0.01 1.297 4.352 5.69 5.48 6,964.09 6,963.98
P-10 591 30 Concrete J-8 6,870.00 6,963.09 J-9 6,960.00 6,957.18 0.01 1.297 4.335 5.67 5.87 6,963.88 6,958.43
P-11 46 36 Conerete J-9 6,960.00 6,957.18 DP-9 6,960.00 6,956.72 0.01 3.754 4.059 16.36 7.66 6,958.43 6,958.17
P-12 405 36 Concrete DP-9 6,960.00 6,956.72 DP-7 6,955.0¢ 6,952.87 0.01 3.754 4,044 15.3 7.66 6,957.97 6,955.00
P-17 7 18 Concrete J 6,960.00 6,957.25 J-9 6,060.00 6,957.18 0.01 2.457 4,883 12.09 6.84 6,958.64 6,958.50
P-18 117 36 Concrete G&H 6,955.00 6,853.84 DP-7 6,855.00 6,952.67 0.01 2612 4.56 12.01 715 6,954.94 6,955.00
P-20 39 30 Concrete E 6,960.00 6,957.44 J-12 6,960.00 6,957.05 0.01 1.638 4.58 7.56 8.37 6,958.35 6,958.16
P-21 123 36 Concrete J-12 6,960.00 6,957.05 DP-6 6,960.00 6,955.82 0.01 2.261 4.56 10.39 6.86 6,958.07 6,957.85
P-23 38 30 Concrete F 6,960.00 6,957.43 J-12 6,960.00 6,957.05 0.01 0.623 5.053 3.17 4.96 6,958.01 6,958.00
P-25 43 30 Concrete c 6,965.00 5,960.57 DP-4 6,965.00 6,960.14 Q.01 1.287 4.265 5.53 5.83 6,961.35 6,961.40
P-26 123 36 Concrete DP-4 6,965.00 6,960.14 DP-5 6,965.00 6,958.91 G.01 3.49¢ 4.244 14.97 7.61 6.961.37 6,960.91
P-28 27 3¢ Concrete B 6,965.00 6,960.41 DP-4 6,965.00 6,960.14 0.01 2.212 4.56 1017 6.93 6,961.48 6,961.48
P-29 30 36 Concrete A 6,970.00 6,964.61 J-2 6,970.00 6,964.31 0.0t 0.962 4.463 4.33 5.55 65,965.34 6,965.23
P-30 82 36 Concrete D 6,965.00 6,062.48 DP-3 6,965.00 6,861.66 0.01 4.499 5.1056 2315 8.58 6,964.03 6,963.356
P-103 66 18 Concrete K 6,955.00 6,950.66 DP-10 6,950.00 6,950.00 0.01 0.171 4.248 0.73 342 6,951.50 6,951.50
P-31 217 . 72 Congcrete 08-5/DP32 6,945.00 6,935.80 J-14 6,950.00 6,933.03 0.01 0 2.602 404 17.05 5,941.15 6,938.49
p-32 437 72 Concrete J-14 6,950.00 6,933.03 DP-18 6,940.00 6,928.66 0.01 0 2.588 404 17.05 5,938.38 6,934.20
P-33 186 72 Concrete DP-16 6,940.00 6,928.66 J-186 6,935.00 6,926.80 0.01 1.425 2.565 407.68 17.06 6,934.03 6,932.28
P-34 171 72 Concrete J-16 6.935.00 6,926.80 DP-17 6,930.00 6,925.09 0.01 1.425 2.565 407.67 17.06 6,932.17 6,920.94
P-35 159 72 Concrefe DP-17 6,930.00 6,925.09 J-18 6,930.00 6,923.50 0.01 5.348 2.547 MN7.73 14.77 6,931.55 6,230.00
P-36 177 72 Congcrete J-18 6,930.00 6,923.50 J-19 6,0630.00 6,921.73 g.01 5.348 2.538 417.68 14.77 6,931.72 6,930.00
P-37 225 72 Concrete J-19 6,930.00 6,921.73 J-20 6.930.00 6,919.48 6.01 5.348 2.527 417.63 14.77 6,928.33 6,926.14
P-38 48 72 Concrete J-20 6,930.00 6,019.48 DP-3t 6,919.00 6.919.00 0.01 5.348 2.515 534,08 18.89 6,925.76 6,925.00
P-42 34 18 Concrete P 6,940.00 6,929.00 DP-16 6,940.00 6,928.66 0.01 1.425 4,726 6.79 3.84 6,934.19 6,934.04
P-44 39 18 Concrete Q 6,930.00 6,928.23 DP-33 6,930.00 6,927.84 0.01 2.67 5.053 13.6 7.69 6,930.65 6,830.00
P-45 275 30 Concrete DP-33 6,930.00 6,927.84 DP-17 6,830.00 6,925.08 0.01 3.924 3.849 15.22 3.1 6,930.38 6,930.00
P-56 53 72 Congrete Pond 2 Outlet 6,925.00 6,920.01 J4-20 6,930.00 6,919.48 0.01 Y 5.106 116.52 1211 6,926.47 6,925.76
P-86 250 18 Concrete EE 6,930.00 6,921.50 DP-31 6,919.00 6,810.00 0.01 3.747 3.527 13.32 7.54 6,924.52 6,920.50
P-47 53 36 Concrete L/DP-12 6,950.00 5,933.65 J-22 6,950.00 6,933.12 0.01 8.175 4.931 30.69 9.24 6,935.45 6,935.31
P-48 123 36 Concrete J-22 6,950.00 6,933.12 DP-13 6,950.00 6,931.89 0.01 6.175 4.908 30.55 9.23 6,934.91 6,833.74
P-49 124 42 Concrete DP-13 6,950.00 6,931.89 DP-14 6,945.00 6,930.65 0.01 7.049 4.856 345 9.48 6,933.71 6,933.29
P-50 397 42 Concrete DP-14 6,945.00 6,930.65 J-25 6,930.00 6.926.68 0.01 11.599 4.649 54.35 10.66 6,932.96 6,929.35
P-51 18 42 Concrete J-25 6,930.00 6,926.68 J-26 6,930.00 6,825.50 0.01 11.509 4.523 52.89 10.59 6,928.96 6,928.80
P-52 50 42 Concrete J-26 6,930.00 6,925.50 DP-15 6,925.00 6,925.00 0.1 11.599 4,487 5247 10.57 6,028.54 6,928.50
P-53 3 18 Concrete M 6,950.00 6,932.20 DP-13 6,950.00 6,931.89 0.01 0.874 5.079 4.47 253 6,933.80 6,933.74
P-55 47 18 Concrete N 6,945.00 6,931.12 DP-14 6,945.00 6,930.65 0.01 4,55 4.662 21.39 12.1 6,934.98 6,933.03
P-102 50 i8 Goncrete (8] 6,930.00 6,925.50 DP-15 6,925.00 6,925.00 0.01 2.554 5.053 13.01 7.36 6,927.27 6,926.50
P-104 166 26 Concrete  Pond 1 Quttet 6,855.00 6.936.66 DP-11 8,935.00 6,925.00 0.01 0 5.105 107.15 15.16 6,042.25 6,037.92
P-57 ) 54 Concrete S/DP-18 6,940.00 6,922.72 J-27 6,940.00 6,921.82 0.01 4.025 4.444 18.03 8.09 6,924.16 6,923.57
P-58 160 54 Concrete J-27 6,940.00 6,921.82 J-28 6,940.00 6,920.22 0.01 4.025 4.41 17.89 8.07 6,923.25 6,921.68
P59 g2 54 Concrete J-28 6,940.00 6,920.22 J-29 6,930.00 6,916.60 0.0 4.025 4.35 17.65 8.04 6,921.64 6,918.39
P-60 35 54 Concrete J-29 6,930.00 5,916.60 DP-19 6,930.00 6,916.25 0.01 4.025 4.22 17.12 7.9 5,918.38 6,918.43
P-61 270 54 Concrete DP-19 6,930.00 6,916.25 J-3 6,925.00 6,913.55 0.01 8.267 4.208 35.07 9.55 6,918.17 6,915.79
P-62 585 54 Concrete J-3 6,925.00 6,913.55 DF-20 6,815.00 6,909.10 0.007 8.267 4132 34.43 8.52 6,915.46 8,910.77
P-63 o8 54 Concrete DP-20 6,915.00 6,907.60 T-31 6,912.00 6,906.62 0.01 23.682 3.956 94.44 12.24 6,910.45 6,909.60
P-68 112 30 Concrete T 6,930.00 6,917.37 DP-19 6.930.00 6,916.25 0.01 4.241 4.86 20.78 8.38 6,918.92 6,818.43
P-71 13 18 Conorete v 6,915.00 6,907.73 DP-20 £,915.00 6,907.60 0.01 3.328 5.053 16.95 3.45 6,010.54 6,910.52

p-72 35 i8 Concrete U 6,915.00 6,907.95 DP-20 6.915.00 6,907.60 0.01 12.087 4.425 53.92 10.64 6,910.66 6,910.72
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Pipe Report
. Upstream Upstream Downstream Downstream System Total Average Hydrau!lc Hydrau}lc
Length  Section . Upstream Ground Invert , . Downstream Slope System CA . System h Grade Line Grade Line
Label - Material . . Ground Elevation Invert Elevation Intensity Velocity
{ft) Size Node Elevation Flevation () () Node {Ft/ft) {(acres) (infhr) Flow (ft/s) In Qut
(ft) (ft) (cfs) (ft} ()
P-87 36 18 Concrete 0S-4 6,916.00 6,911.00 T-31 6,912.00 6,906.62 0.122 1.396 5.053 7.1 1558 6,911.95 6,909.58
P-73 711 30 Concrete WIDP-22 6,925.00 6,911.07 J-35 6,925.00 6,910.36 0.01 2.988 5.105 15.37 7.66 6,912.32 6,911.35
P-74 154.8 30 Congcrete J-35 6,925.00 6,910.06 J-36 6,920.00 6,908.51 0.01 2.988 5.065 15.26 7.65 6,911.31 6,909.49
P-75 63.2 36 Concrete J-36 6,920.00 6,908.01 J-37 6,920.00 6,907.38 0.01 2.988 4,981 15 7.5 6,900.19 6,908.31
P-76 3041 36 Concrete J-37 6,920.00 6,907.08 J-38 6,915.00 6,804.04 0.1 2.988 4.947 14.9 7.49 6,908.26 6,905.62
P-77 55.8 36 Concrete J-38 6,915.00 6,903.74 DP-24 6,915.00 6,903.38 0.006 7.48 4.714 35.54 8.13 6,905.59 6,905.03
P-78 240.3 36 Concrete DP-24 6,915.00 6,902.88 DP-26 6,910.00 6,900.68 0.009 8.335 4,69 39.4 9.44 6,904.75 6,902.15
P-79 126.8 36 Concrete DP-26 6,910.00 6,900.18 DP-28 6,910.00 6,898.91 0.01 9.595 4.601 44 5 10.09 6,902.18 6,901.66
P-80 103.2 48 Concrete DP-28 £,910.00 6,898.61 DP-29 6,910.00 6,897.58 0.01 17.614 4559 80.95 11.76 6,001.34 6,899.81
P-81 79.8 48 Concrete DP-29 6,910.00 6,897.38 J-43 6,810.00 6,896.58 0.01 18.709 4,49 84.67 11.91 6,900.17 6,899.82
P-82 278.9 48 Concrete J-43 6,910.00 6,896.28 J-44 5,909.00 6,893.49 0.01 18.709 4.468 8427 11.89 6,899.06 6,806.42
P-83 103.9 48 Concrete J-44 6,909.00 6,893.19 J-45 6,907.00 6,892.15 0.01 18.709 4,396 829 11.84 6,895.95 6,895.14
P-84 79.8 48 Concrete J-45 6,907.00 6,891.85 0s-2 6,897.55 6,891.05 .01 18.709 4,369 82.4 11.84 6,894.60 6,894.30
P-88 41 18 Concrete X & Y/DP-23 6,915.00 6,905.69 438 6,915.00 6.905.24 0.011 4.492 4726 214 1211 6,908.43 6,906.71
P-a0 128 30 Congcrete Z{DP-25 6,920.00 6,907.00 J-46 6,815.00 6,005.70 0.01 0.855 5.108 4.4 5.48 6,807.69 6,906.25
P-91 100 30 Concrete J-46 6,915.00 5,905.40 DP-24 6,915.00 6,904.38 0.01 {.8585 5.006 4.3 5.46 6,906.08 6,904.92
P-93 37 21 Concrete AA 6,915.00 6,901.55 DP-26 6,910.00 6,901.18 0.01 1.26 5.105 6.48 5.98 6,902.43 6,902.54
P-95 35.2 18 Concrete cC 6.910.00 6,902.32 J-47 6,910.00 6,901.96 0.01 8.019 5.003 40.44 9.97 6,904.30 6,903.62
P-06 170.7 24 Concrete J-47 $,910.00 6.901.66 J-48 6,010.00 6,899.65 0.012 8.019 4.989 40.33 10.41 6,003.56 6,901.82
P-97 735 36 Concrete J-48 6,910.00 6,899.65 DP-28 6,210.00 6,898.91 0.01 8.019 4.923 30.79 08 6.901.53 6,901.67
P-29 21 18 Concrete BB/DP-27 6,910.00 6,901.39 J-49 6,910.00 6,901.18 0.01 1.095 4556 5.03 5.88 6,902.25 6,901.93
P-100 a9 18 Concrete J-49 6,910.00 6,900.88 DP-29 6,910.00 6,809.88 0.01 1.095 4.544 5.02 59 6,901.74 6,900.93
P-96 650 24 Concrete Qs-7 6,936.00 6,933.00 DP-33 6,930.00 6,927.84 0.008 1.254 4.149 5.25 5.29 6,933.76 6,930.00
P-122 250.6 48 Concrete T-31 6,912.00 6,806.62 0S8-9/DP-21 6,910.00 6,904.11 0.1 25.079 3.837 99.53 12.41 6,909.55 6,906.39
P-141 157.4 12 Concrete 08-2 6.897.55 6,890.75 DP-30 6,895.44 6,889.96 0.005 19.916 4.349 873 9.1 6,893.60 6,892.79

P-143 22.8 12 Concrete 0S-3 6,895.44 6,891.44 DP-30 6,895.44 6,891.66 -0.01 1.359 5.105 6.29 2.22 6,892.88 6,892.60
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Pipe Repaort
_ Upstream Upstream Downstream Downstream System Total Average Hydrau!uc Hydrau!nc
Length  Section , Upstream Ground Invert , . Downstream Slope Systemn CA . System h Grade Line Grade Line
Label : Material . . Ground Elevation Invert Elevation Intensity Velocity
(ft) Size Node Elevation Elevation (£ () Node (ft/ft) {acres) (infhr) Flow (ft's) In Out
{ft) (ft) (cfs) {ft) {ft)
P-1 55 36 Concrete OS-1/DP-1 6,975.00 6,068.26 J-1 6,975.00 6,967.71 0.01 1.491 6.071 8.12 6.69 6,960.43 6,069.19
p-2 340 36 Concrete J-1 6,975.00 6,967.71 J2 6,970.00 6,064.31 0.01 1,491 8.046 5.09 6.60 6,968.88 6,965.64
P-3 25 36 Concrete J-2 6,970.00 6,964.31 DP-2 6,970.00 6,964.06 001 2.454 5.899 14.59 7.56 6,065.53 6,965.47
P-4 240 36 Concrete DP-2 6,970.00 6,964.06 DP-3 £,065.00 5,061.66 0.01 2.454 5.889 14.56 7.55 6,065.28 6,963.82
P-5 275 36 Concrete DP-3 6,965.00 6,961.66 DP-5 6,965.00 6,958.91 0.01 6.953 5.801 40.66 2.9 6,963.74 6,961.54
P-6 309 36 Concrete DP-5 6,065.00 6,958.91 DP-6 6,960.00 6,955.82 0.01 10.452 5.727 60.34 10.68 §,061.42 6,958.57
P-7 315 42 Concrete DP-6 6,960.00 6,055.82 DP-7 6,855.00 6,952.87 0.01 12.713 5.652 72.43 11.38 6,958.49 6,954.87
P-8 267 42 Concrele DP-7 6,955.00 6,952.67 DP-10 6,050.00 6,850.00 0.01 19.08 5.582 107.36 11.16 6,056.54 6,953.50
P-2 33 54 Concrete I/DP-8 6,970.00 6,963.42 J-8 6,970.00 6,963.09 0.01 1.207 7.747 10.13 6.5 6,064.32 6,964.33
P-10 591 30 Concrete J8 6,970.00 6,963.02 J-9 5,960.00 5,057.18 0.01 1.297 7.721 0.1 6.92 6,964.15 6,058.88
P-11 46 36 Concrete J-9 5,960.00 6,957.18 DP-9 6,960.00 6,956.72 0.01 3.754 7.209 27.62 8.99 6,958.88 6,058.78
P-12 405 36 Concrete DP-9 6,960.00 6,956.72 DP-7 6,955.00 6,052.67 0.01 3.754 7.276 27.53 8.98 6,958.42 6,955.00
P-17 7 18 Concrete J 6,960.00 6,957.25 J-9 5,960.00 6,957.18 0.01 2.457 B.693 21.53 12.18 6,950.17 6,958.88
P-18 117 36 Concrete G&H 6,955.00 6,953.84 DP-7 6,055.00 6,952.67 0.01 2.612 8.117 21.37 8.4 6,955.33 6,956.00
P-20 39 30 Concretg E 6,960.00 6,957.44 J-12 £,060.00 6,957.05 0.01 1.638 8.153 13.48 7.48 6,958.67 8,958.58
P-21 123 38 Concrete J-12 6,960.00 6,957.05 DP-6 6,960.00 6,955.82 0.01 2.261 8.122 18.51 .07 8,058.43 6,958.60
P-23 38 30 Concrete F 6,960.00 6,957.43 J-12 6,960.00 6,957.05 0.01 0.623 8.995 5.65 5.86 8,958.41 6,958.47
P-25 43 30 Concrete C 6,965.00 6,960.57 DP-4 6,965.00 6,960.14 0.01 1.287 7.592 9.85 6.87 6,061.76 6,961.88
P-26 123 36 Concrete DP-4 6,965.00 5,060.14 DP-5 $,965.00 6,958.91 0.01 3.499 7.561 26.67 8.91 6,961.81 6,061.66
P-28 27 30 Concrete B 6,965.00 6,060.41 DP-4 6,965.00 6.960.14 0.01 2.212 8.117 18.4 8.1 6,961.85 6,961.99
P-29 30 36 Concrete A 6,970.00 6,964.61 J2 6,970.00 6,064.31 0.01 0.962 7.844 7.71 6.52 6,965.60 6,965.56
P-30 82 36 Concrete D 6,965.00 6,062.48 DP-3 6,965.00 6,061.66 0.01 4.499 0.086 41.21 9.93 8,964.57 6,964.04
P-103 66 18 Concrets K 6,955.00 6,950.66 DP-10 6,950.00 6,950.00 9.01 0.171 7.562 1.31 4.05 6,951.50 6,351.50
P-31 277 72 - Concrete 05-5/DP32 6,945.00 6,935.80 J-14 $,950.00 6,033.03 0.01 0 4.632 404 17.05 6,941.15 6,938.49
P-32 437 72 Concrete J14 6,950.00 6,933.03 DP-16 $,940.00 6,928.66 0.01 0 4.608 404 17.05 5,038.38 6,934.27
P-33 186 72 Concrete DP-18 6,940.00 6,928.66 J-16 6,935.00 5,926.80 0.01 1.425 4,566 410.56 17.07 6,934.04 6,932.30
P-34 171 72 Concrete J-16 6,935.00 6,026.80 DE-17 6,930.00 6,025.08 0.01 1.425 4.549 410.53 17.07 6,032.18 6,929.97
P-35 159 72 Congcrete DP-17 6,930.00 6,025.09 J-18 6,930.00 6,923.50 0.01 5.348 4.533 428.44 15.15 6,931.63 56,930.00
P-36 177 72 Concrete J-18 5,930.00 6,923.50 J-19 6,930.00 6,921.73 0.01 5.348 4517 428.35 15.15 §,931.81 6,930.00
P-37 225 72 Concrete J-19 6,930.00 6,921.73 J°20 6,930.00 6,919.48 0.01 5.348 4.5 428.26 15.15 6,028.48 6,926.18
P-38 48 72 Concrete J-20 6,930.00 6,919.48 DP-31 6,919.00 6,819.00 0.0 5,348 4.477 544.66 19.26 §,925.79 6,925.00
P-42 34 18 Conctete P 6,940.00 6,929.00 DP-16 6,940.00 6,028.66 0.01 1.425 8.413 12.08 6.84 5,934.52 5,934.07
P-d4 a9 18 Concrete Q 6,930.00 6,928.23 DP-33 6,930.00 6,027.84 0.01 2.67 8.895 24.2 13.7 6,932.07 6,930.00
P-45 275 30 Concrete DP-33 6,930.00 6,927.84 DP-17 5,930.00 6,925.09 0.01 3.924 6.926 27.32 5.58 6,931.23 5,930.00
P-56 53 72 Concrete | Pond 2 Outlet 5,925.00 6,920.01 J-20 6,930.00 5,819.48 0.01 0 9.086 116.52 12.11 6,926.50 6,925.79
P-86 250 18 Concrete EE §,930.00 6,921.50 DP-31 6,919.00 6,919.00 0.01 3.747 6.278 23.71 13.42 5,933.24 6,920.50
P-47 53 36 Concrale L/DP-12 6,950.00 6,933.65 J-22 6,950.00 6,933.12 0.01 6.175 B.777 54.63 7.73 5,936.67 6,936.31
P-48 123 36 Concrete J-22 6,950.00 6.933.12 DP-13 6,950.00 5,931.89 0.01 6.175 8.728 54.33 10.52 6,935.51 6,934.45
P-49 124 42 Concrete DP-13 6,950.00 6,931.89 DP-14 6,945.00 6,030.65 0.01 7.049 8.647 61.44 10.87 6,934.39 6,934.39
P-50 397 42 Concrete DP-14 6,945.00 §,930.65 J-25 6,930.00 6,926.68 0.01 11.599 8.285 96.87 11.91 6,033.68 6,930.00
P-51 118 42 Concrete J-25 6,930.00 6,926.68 J-26 £,830.00 6,925.50 0.01 11.599 8.085 94.53 9.82 6,030.68 6,929.64
P-52 50 42 Concrete J-26 6,930.00 6,925.50 DP-15 6,925.00 6,925.00 0.01 11.599 8.015 g3.71 11.88 6,028.87 6,928.50
P-53 31 18 Concrete M 6,950.00 6,832.20 DP-13 6,950.00 6,031.89 0.01 0.874 8.04 7.98 4.51 6,934.63 8,934.45
P-65 47 18 Concrete N 6,945.00 6,931.12 DP-14 6,845.00 6,930.65 0.01 4.55 8.209 38.07 21.54 6,940.02 6,933.85
P-102 50 18 Concrete o 6,930.00 6,925.50 DP-15 §,025.00 6,925.00 0.01 2.554 8.095 23.18 13.11 6,928.93 6,026.50
P-104 166 36 Concrete_| Pond 1 Outlet 6,955.00 6,936.66 DP-11 6,935.00 6,935.00 0.01 0 9.086 107.15 15.16 6,942.25 6,937.92
P-57 a0 54 Concrete S/DP-18 6,240.00 6,922.72 J-27 6,040.00 6,921.82 0.01 4.025 7.911 32.1 9.25 6,924.65 6,024.36
P-58 180 54 Concrele J-27 6,940.00 6,921.82 J-28 6,940.00 6,920.22 0.01 4.025 7.857 31.88 9.23 6,923.74 6,922.20
P-58 362 54 Concrete J-28 6,940.00 6,920.22 J-29 6,930.00 §,916.60 0.01 4.025 7.763 315 9.21 6,922.13 6,919.88
P-60 35 54 Concrete J-29 $,930.00 6,916.60 DP-19 ,930.00 6,916.25 0.01 4.025 7.56 30.68 4.34 8,019.86 6,919.78
P-61 270 54 Concrete DP-19 5,930.00 6,916.25 J-31 £,925.00 6,913.55 0.01 8.267 7.52 62.66 8.87 5,919.29 6,016.90
P-62 595 54 Concrete J-31 6,925.00 6,913.55 DP-20 6,915.00 6,909.10 0.007 8.267 7.372 61.44 9.18 6,916.25 6,911.63
P-63 98 54 Concrete DP-20 6,915.00 6,907.60 T-31 6,912.00 6,906.62 0.01 23.682 7.08 169.04 13.9 6,911.39 8,310.60
P-68 112 30 Concrets T 6,930.00 6,917.37 DP-19 5,330.00 6,916.25 0.01 4.241 8.651 36.99 7.54 6,920.70 6.019.79
P-71 13 18 Concrete V 6,215.00 6,907.73 DP-20 6,915.00 6,907.60 0.01 3.328 8.995 30.18 6.15 6,911.60 6,911.53
P-72 35 18 Concrete U 6,915.00 6,907.95 DP-20 5,915.00 6,907.80 0.01 12.087 7.877 96.97 9,98 6,912.27 6.011.95
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Pipe Report
Upstream Upstream Total Hydraulic Hydraulic
Length  Section . Upstream Ground Invert Downstream' Downstrear_n Downstream Slope System CA Systef'n System Avera-ge Grade Line Grade Line
Label - Material . . Ground Elevation invert Eievation Intensity Velocity
{ft) Size Node Elevation Elevation (1) (ft) Node (ft/ft) {acres) in/hr) Flow (Ft's) In Out
(ft) (ft) (cfs) {ft) (ft)
P-87. 36 18 Concrete 054 6,916.00 6,911.00 T-31 6,912.00 6,908.62 0.122 1.396 8.995 12.66 18.42 6,312.28 5.910.65
P-73 711 30 Concrete W/DP-22 6.925.00 6,911.07 J-35 6,925.00 6,910.36 0.01 2.988 9.086 27.37 8.97 6.912.76 6,912.10
P-74 154.8 30 Concrete J-35 6,925.00 5,910.06 J-36 6,920.00 6,908.51 0.01 2.988 9.026 27.18 8.96 6,911.75 6,8911.63
P-75 63.2 36 Concrete J-36 6,920.00 6,908.01 J-37 6,920.00 §,907.38 0.01 2.088 8.887 26.8 2.79 6,911.62 6,911.58
P-76 304.1 36 Cancrete J-37 6,920.00 6,807.08 J-38 6,915.00 6,904.04 0.01 2.988 8.735 26.64 2.73 5,911.48 6,911.27
P-77 56.8 36 Concrete J-38 6,915.00 6,903.74 DP-24 6,915.00 6,903.38 0.006 7.48 8.029 61.28 6.29 5,811.21 6,911.00
P-78 240.3 a6 Concrete DP-24 6,915.00 6.902.88 DP-26 6.910.00 6,900.68 0.009 8.335 7.978 67.85 5.33 6,910.54 6,910.00
P-79 126.8 36 Concrete DP-26 6,910.00 6,900.18 DP-28 6,910.00 6,898.91 0.01 9.595 7.731 75.69 5.95 5,800.98 6,909.63
P-80 103.2 48 Concrete DP-28 6,910.00 6,898.61 DP-29 6,910.00 6,897.58 0.01 17.614 7.621 136.95 16.77 6,908.57 6,907.63
P-81 79.8 48 Concrete DP-29 6.910.00 6,897.38 43 6,910,00 6,896.58 0.01 18.709 7.572 144,53 11.36 6,907.37 6,906.56
P-82 278.9 48 Concrete J-43 6,810.00 6,896.28 J-44 6,909.00 6,893.49 0.01 18.709 7.537 143.86 11.31 6,904.26 6,901.47
P-83 103.9 48 Concrete J-44 6,909.00 6,893.19 J-45 6,807.00 6,892.15 0.01 18.709 7.417 141.55 11.13 6,900.18 6,889.17
P-84 79.8 48 Concrete J-45 6,907.00 6,891.85 05-2 6,807.55 6,891.056 0.01 18.709 7.372 140.7 11.06 6,897.83 6,897.06
P-88 41 18 Concrete | X &Y /DP-23 6,915.00 6,905.69 J-38 6,915.00 6,905.24 0.011 4.492 8.413 38.09 21.55 6,917.31 6,911.92
P-90 128 30 Concrete Z/IDP-25 6,920.00 6,907.00 J-46 6,915.00 6,905.70 0.01 0.855 9.086 7.83 1.6 6,910.99 6,910.94
P-91 100 30 Concrete J-46 6,915.00 6,905.40 DP-24 6,915.00 6,904.38 0.01 0.855 8.515 7.34 15 6,910.91 6,010.88
P-93 37 21 Concrete AA 6,915.00 5,901.55 DP-26 6,910.00 6,801.18 0.01 1.26 9.086 11.54 1.63 6,910.01 6,910.00
P-95 35.2 i8 Concrete CcC 6,910.00 6,902.32 J-47 6,910.00 6,901.96 0.1 8.019 8.906 71.99 7.48 65,910.18 6,910.00
P-96 170.7 24 Concrete J-47 6,910.00 6,801.66 J-48 6,910.00 6,899.65 0.012 8.019 8.872 71.71 5.71 6,910.43 6,910.00
P97 73.5 36 Concrete J-48 6,910.00 6,899.65 DP-28 6,8910.00 6,898.91 0.01 8.019 8.661 70.01 5.67 6.909.83 6,908.65
P-89 21 18 Concrete BB/DP-27 6.910.00 6,901.39 J-49 6,910.00 6,901.18 0.01 1.095 8.11 8.96 5.07 6,010.15 5,810.00
P-100 99 18 Concrete J-48 6,910.00 6,900.88 DP-29 6,910.00 6,899.88 0.01 1.085 8.088 8.93 5.05 6.210.72 6.910.00
P-96 850 24 Concreate Qs-7 6,936.00 5,933.00 DP-33 6,930.00 6,927.84 0.008 1.254 7.386 9.34 6.23 6,934.02 6,930.00
P-122 260.6 48 Concrete T3 6,912.00 6,906.62 08-9/DP-21 6,910.00 6,904.11 0.01 25.079 7.05 178.21 14.01 6,810.4¢ 6,907.49
P-141 157.4 12 Concrete 03-2 6,897.55 6,800.75 DP-30 6,895.44 6,889.96 0.065 19.916 7.338 149.08 11.72 6,805.47 6,893.55
P-143 22.8 12 Concrete 0S-3 6,895.44 6,891.44 DP-30 6,895.44 6,891.66 -0.01 1.359 0.086 12.44 3.96 6,803.41 6,893.26




Shiloh Mesa
StormCAD 5-Year
Catchment Report

Area . Catchment Time Of. Outflow Catchment 5-year Peak
Catchment Node Rational C Concentration . .
(acres) CA (min) Node Intensity Discharge (cfs)
L/DP-12 Catchment 6.5 0.25 8.175 5.7 L/DP-12 4,931 30.69
M Catchment 0.92 0.95 0.874 5.1 M 5.079 4.47
N Catchment 4.79 0.95 4.55 6.9 N 4.662 21.39
O Catchment 2.97 0.86 2.554 5.2 0 5.053 13.01
05-1/DP-1 Catchment 4.268 0.35 1.491 15.5 QS-1/DP-1 3.4 5.13
I/DP-8 Catchment 2.82 0.46 1,297 8.5 I/DP-8 4,352 5.69
S/DP-18 Catchment 4.85 0.83 4,025 8 S/DP-18 4,444 18.03
J Catchment 3.9 0.63 2.457 - 5.9 J 4.883 12.09
G & H Catchment 3.68 0.71 2.612 7.4 G&H 4.56 12.01
T Cafchment 4.99 0.85 4,241 [ T 4.86 20.78
E Catchment 2.34 0.7 1.638 7.3 E 4.58 7.56
F Catchment 0.82 0.76 0.623 52 F 5.083 3.17
V Caichment 3.87 0.86 3.328 5.2 \ 50583 16.95
C Catchment 1.57 0.82 1.287 9 C 4,265 5.53
B Catchment 3.16 0.7 2212 7.4 B 4.56 10.17
A Catchment 2.75 0.35 0.962 7.9 A 4.463 4.33
D Catchment 5.92 Q.76 4.499 5 D 5.105 23.15
K Catchment 0.49 0.35 0.171 9.1 K 4.248 0.73
U Catchment 13.43 0.9 12.087 8.1 U 4.425 53.92
0S5-4 Catchment 1.47 0.95 1.396 52 05-4 5.053 7.11
08-2 Catchment 1.27 0.95 1.207 5 05-2 5.105 6.21
W/DP-23 Catchment 3.32 0.9 2.988 5 W/DP-22 5.105 15.37
X & Y/ DP-23 Catchment 6.63 0.678 4.492 6.6 X&Y/DP-23 4.726 21.4
Z/DP-25 Catchment 0.95 0.9 0.855 5 ZiDP-25 5,105 4.4
AA Catchment 1.4 0.9 1.26 5 AA 5.105 6.43
P Catchment 1.5 0.95 1.425 6.6 P 4.726 6.79
Q Catchment 2.81 0.95 2.67 52 Q 5.063 13.6
CC Catchment 3.91 0.9 8.019 54 CC 5.003 40.44
BB/DP-27 Catchment 3.13 0.35 1.095 7.42 BB/DP-27 4.556 5.03
EE Catchment 4.57 0.82 3.747 14.4 EE 3.527 13.32
CATCHMENT QS-7 1.32 0.95 1.254 Q.7 08-7 4,149 5.25
08-9 Catchment 1.19 0.95 1.13 11.2 QS-9/DP-21 3.824 4.47
08-3 Catchment 1.43 0.85 1.359 5 0S-3 5.105 6.99




Shiloh Mesa
StormCAD 100-Year

Catchment Report
Time of
Area . Catchment . Outflow Catchment 100-year Peak
Catchment Node Rational C Concentration . .
(acres) CA (min) Node Intensity Discharge (cfs)

L/DP-12 Catchment 6.5 0.95 6.175 5.7 L/DP-12 8.777 54.63
M Catchment 0.92 0.95 0.874 5.1 M 9.04 7.96
N Catchment 4.79 0.95 4.55 6.9 N 8.299 38.07
O Catchment 2.97 0.86 2 554 52 5] 5.995 23.16
0O5-1/DP-1 Catchment 436 0.35 1.491 15.5 0S-1/DP-1 6.071 9.12
I/DP-8 Catchment 282 0.46 1297 8.5 I/DP-8 7.747 10.13
S/DP-18 Catchment 485 0.83 4025 8 S/DP-18 7.911 32.1
J Catchment 3.9 0.63 2.457 5.9 J 8693 2153
G & H Catchment 3.68 0.71 2612 7.4 G&H 8.117 21.37
T Catchment 4.99 0.85 4241 6 T 8.651 36.99
E Catchment 2.34 0.7 1.638 7.3 E 8.153 13486

F Catchment 0.82 0.76 0.623 52 F 8.995 5.65
\/ Catchment 3.87 0.86 3.328 52 v 8.995 30.18

C Catchment 1.67 0.82 1.287 9 C 7.592 9.85

B Catchment 3.16 0.7 2,212 7.4 B 8.117 18.1

A Catchment 2.75 0.35 0.962 7.9 A 7.944 7.71

D Catchment 5.92 0.76 4.499 5 D 9.086 4129

K Catchment 0.49 0.35 0.171 9.1 K 7.562 1.31
U Catchment 13.43 0.9 12.087 81 U 7.877 95.97
05-4 Catchment 147 0.95 1.396 5.2 054 8.005 12.66
08-2 Catchment 1.27 0.95 1,207 5 08-2 5.086 11.05
W/DP-23 Catchment 3.32 0.9 2.988 5 W/DP-22 9.086 27.37
X & Y/ DP-23 Caichment 6.63 0.678 4.492 8.6 X &Y /DP-23 3.413 36.09
Z/DP-25 Catchment 0.95 0.9 0.855 5 Z/DP-25 9.086 7.83
AA Catchment 1.4 0.9 1.26 5 AA 9.086 11.54
P Catchment 15 0.95 1.425 6.6 P 8.413 12.08

Q Catchment 2.81 0.95 2.67 5.2 Q 8,995 24,2
CC Catchment 8.91 0.9 8019 5.4 cC 8.908 71.99
BB/DP-27 Caichment 3.13 0.35 1.095 7.42 BB/DP-27 8.11 8.96
EE Catchment 457 0.82 3.747 14.4 EE 6.278 23.71
0S-10 Catchment 261 0.95 2.48 16.4 08-10 5.913 14.78
CATCHMENT OS-7 1.32 0.95 1,354 9.7 05-7 7.386 9.34
05-9 Catchment 1.19 0.95 113 11.2 0S-9/ DP-21 6.985 7.96
0S-3 Caichment 143 0.95 1.359 5 05-3 9.086 12.44
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TABLE 5-1

RECOMMENDED AVERAGE RUNOFF COEFFICIENTS AND PERCENT IMPERVIOUSB

] cll
FREQUENCY
LAND USE OR PERCENT 10 100
SURFACE CHARACTERISTICS IMPERVIOUS  A&B* C&D*  A&B*  C&D3*
Business
Commercial Areas 95 .90 0.90 0.90 0.%0
Neighborhood Areas 70 0.75 0.75 .80 ¢.80
Residential
1/8 Acre or less 65 0.60 0.70 0.70 0.80
1/4 Acre 40 0.50 0.60 0.60 0.70
1/3 Acre 30 0.40 0.50 0.55 0.60
1/2 Acre 25 0.35 0.45 0.45 0.55
1 Acre 20 0.30 0.40 0.40 0.50
Industrial
Light Areas 80 0.70 0.70 0.80 0.80
Heavy Areas 90 0.80 0.80 0.90 0.90
Parks and Cemeteries 7 0.30 0.35 0.55 0.60
Playgrounds 13 0.30 0.35 0.60 0.65
Railroad Yard Areas 40 0.50 0.55 0.60 0.65
Undeveloped Areas
Historic Flow Analysis- 2 0.15 0.25 0.20 0.30
Greenbelts, Agricultural
Pasture/Meadow 0 0.25 0.30 0.35 0.45
Forest 0 0.10 0.15 0.15 0.20
Exposed Rock 100 G.90 0.90 0.895 0.95
Offsite Flow Analysis 45 0.55 0.60 0.65 0.70
(wvhen land use not defined)
Streets
Paved 100 0.90 0.90 0.95 0.95
Gravel 80 0.80 0.80 0.85 0.85
Drive and Walks 1¢o 0,90 0.90 0.95 0.95
Roofs a0 0.90 0.90 0.95 0,95
Lawns G 0.2% 0.30 0.35 0.45

* Hydrologic Soil Group

9/30/90
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~ar -

Name. ... Watershed Event: 100 yr
File.... G:\Projects\08001\Woodmen Heights\Pondpack\ESI\POND 3 OLT DEV ESI.PPW

EERNENERERERE

| o om o
=illll

Storm... TypeIIA 24hr

Tag: Devl10d

NETWORK SUMMARY -- LINKS
{UN=Upstream Node; DL=DNstream End of Link; DN=DNstream Hode}
{Prun.= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left & Rt)

DEFAULT Design Storm File,ID = El Pasec County

Storm Tay Name

nata Type, File,
Storm Frequency
Total Rainfall Depth= 4.4000 in
puration Multiplier =
Resulting Duration =
Resulting Start Time=

HYG Vol Peak Time Peak Q
Link 1D Type ac-ft Trun. hrs cfs End Points
CHANNEL ADD -UN 624.572 7.2000  2457.30 OFFSITE 4.
DL 624 .572 7.2000 2457.30
DN 738.691 6.9500 2781.53 JUNC 25
DIRECT ADD UN . 340 6.1250 2.18 PARCEL 16
DE 340 6.1250 2.18
DN 738.691 6.9500 2781.53 JUNC 25
DIRECT {(POND) ADD UN 3.195 £.2000 35.54 PARCEL 25
DL 3.195 6.2000 35.54
DN 8935.626 T.0500 3206.52 POND 20 IN
DIRECT CHANNEL ADD un .322 6.1250 2.07 PARCEL 2Z4.
: DL 322 6.1250 2.07
DN 835.626 7.0500 32086.52 POND 20 IN
DIVERSION ADD UN 98.617 6.5250 687.55 OFFSITE 3.
DL 98.617 6.5250 6B7.59
DM 738.691 6.3500 2781.53 JUNC 25
PIPE 14 ADD [822] 49._.308 6.5250 343.80 1/2 OFFSITE 2
DL 4%.309 6.5250 343.80
DN 63.634a 6.2500 404.64 JUNC 15
PIPE 16 ADD UN 14.325 6.0750 214 .80 . PARCEL 12.
DL 14.325 6.0750C 214 .80
DN 63.634 6.2500 404.64 JUNC 15
§/M: 021D01203208 Engineering & Surveying Inc.
PondPack Ver. 9.0067 Time; 2:34 PM Date: 1/3/2006

ID = Synthetic Storm

Devl1Qn

100 yr

1
24 .0000 hrs

.0000 hrs Step= .5000 hr

TypeIIA 24hr

s End= 24.0000 hrs




EEiRNNEREEEGE

yame. - .. Warershed

File.... G:\Projects\08001\Woodmen Hei

Storm... TypeIIA 24hr

Tag: Pevld)d

RETWORK SUMMARY

(UN=Upstream Node; DL=DNstream End

(Trun.= HYG Truncation: Blank=None; L=Left;

ghts\Pondpack\ESI\PON

-~ LINKS

e L I L)

Event: 100 yr

of Link; DN=DNstream Node)

DEFAULT Design Storm File,ID = El Paso County

Storm Tag Name

Devl100

R=Rt; LR=Left & Rt)

TypeIlA 24hr

Storm Frequency

Total Rainfall Depth=
Duration Multiplier =

Resulting Duration

Resulting Start Time=

Link ID Type
cmm """"""" app
DIRECT ADD
DIRECT (POND) ADD
DIRECT CHANNEL ADD
DIVERSION - ADD
PIPE 14 ADD
PIPE 16 ADD

S/N: 021D01203208
PondPack Ver. 8.00¢67

DL
DN

DE
DN

bBL
DN

oL
DN

DL
DN

DL
DN

DL
DN

Synthetic Storm
100 yr
4.4000 in

1
24.0000 hrs
-0000 hrs Step=

HYG Vol
ac-ft Trun.
624 _.572
624 _572
738.691

.340
-340
738.691

3.185
3.195
935.626

.322
.322
935.626

98.617
98.617
738.691

49.308
49.309
63.634

14.325
14.325
63.634

.5000 hrs

Peak Time
hrs

6.0750
6§.0750
6.2500

End= 24.0000 hrs
Peak ()
cfs End Points

2457,30 OFFSITE 4.
2457.30.
2781.53 JUNC 25

2.18 PARCEL 16
2.18
27B1.53 JUNC 25

36.54 PARCEL 25
35.54
3206.52 POND 20

2.07 PARCEL 24.
2.07
3206.52 POND 20

687.59 OFPSITE 3.
687.59
2781.53 JUNC 25

343.80 1/2 OFFSITE 2
343.80
404.64 JUNC 15

214.80 . PARCEL 12.
214.80
404.64 JUNC 15

Engineering & Surveying Inc.
Time: 2:34 bM

Date: 1/3/20086

D 3 ULT DEV ESI.PPW

IN

IN



TYpeE- - - - Executive . Summary {Links} rage £.us
yame. - - - watershed Bvent: 100 ¥r
’ File..-. G:\PIOjECtS\Dﬁﬂﬂl\Woodmen Heights\PDndpack\ESI\PDND 3 ULT DEV ESI.PPH
Storm. - - TypeIld 24hr Tag: Dev10o
) I : WETWORK SUMMARY -- LINKS
(uN=Upstream Node; DL=DNstream End of Link; DN=DNstream Node)
[ (Trun.- HYG Truncation: Blamk-Rone; LeLeft; ReRE; LR=Left & Rt)
HYG Vol Peak Time Peak Q -
Link ID Type ac-ft Trun. hrs cfs End Points
;;;;_17 ADD uN 63.634 6.2500 404 .64 JUNC 15
DL 63.634 6.2500 104.64
DN 935.626 7.0500 31206.52 POKD 20 IN
pIPE 19 ADD U 3.993 6.0250 65.19 1/2 PARCEL 14
' DL 3.993 6.0250 65.19
i DR 738.691 6.9500 2781.53 JUNC 25
j pIPE 20 ADD U 3.409 6.0000 56.54 1/3 PARCEL 15..
DL 3.409 €.0000 56.54
DN 738,691 €.9500 2781.53 JUNC 25
PIFE 21 ADD 3 3.768 6.0000 §2.73 1/3 PARCEL 15.
DL 3.768 6.0000 62.73
. DN 738.691 6.9500 2781.53 JUNC 25
ﬂl PIPE 22 ADD uN 3.993 6.0250 §5.19 1/2 PARCEL 14.
= DL 3.993 6.0250 65.19
DH 738.691 6.9500 2781.5%3 JUNC 25
PIPE 23 ADD UN 3.689 6.00040 §1.42 1/2 PARCEL 18
DL 3.689 £.0000 61.42
DN 742.381 7.0000 2779.84 JUNC 26
3 PIPE 24 ADD josc} 3.222 6.0250 52.61 PARCEL 17.
DL 3.222 6.0250 52.61 .
. DN 52.531 6.4000 350.09 JUNC 35
PIPE 25 ADD UN 49.309 6.5250 - 343.80 1/2 OFFSITE z.
DL 49.309 6.5250 343.80
| DN 52.531 6.4000 350.09 JUNC 35
BPIPE 26 ADD UN 52.531 6.4000 350.09 JUNC 35
DL 52.531 6.4000 350.09
X DN 55.452 6.4000 354,63 JUNC 41
PIPE 27 ADD U 2,921 §.0000 48.63 1/2 PARCEL 18.
; : DL 2.921 6.0000 48.63
DN 55_452 6.4000 354.63 JUNC 41
5/8: 021001203208 Engineering & Suxveying Inc.
-“ Pondpack Ver. B.0067 - Time: 2:34 PM bate: 1/3/2006



s

Type. - -t
Ngﬁe.... Watershed
File-.-- G:\pProjects
gtorw. - - TypelIlhr 24hr
(UN=Upstream Node; DL=DN
{Trun.= HY!
nink 1D Type
pIPE 28 ADD UN
DL
DN
pIPE 29 ADD N
pL
DH
pIPE 30 DD uN
DL
DN
pIPE 31 BDD uN
DL
DN
PIPE 32 ADD it
DL
DA
PIPE 33 apD  UN
DL
DN
PIPE 34 ADD N
PL
DN
pPIPE 35 ADD N
DL
DN
PIPE 36 ADD uN
DL
DN
PIPE 37 ADD N
DL
DN

8/N: 021D01203208

pondPack Ver. g.0067

\03001\Woodmen Heights\Po
Tag: Devld0d

Executive Summary ({Links)

HETHWORK STMMRRY -~ LINKS
stream End of Link;
@ Truncation: Blank=None;

L=Left;

page 2-05

Event: 100 ¥Tr
ndpack\ESI\POND 3 ULT DEV ESI.PEW

DN=DNs tream Node)
R=RL; LR=Left & Rt)

HYG Vol Peak Time Peak Q
ac-ft Trun. hrs cfs’
55,452 6.4000 354 .63
55.452 6.4000Q 354.63
935,626 7.0500 3206-52
427 6.0000 B.91
.427 6.0000 8.92
935.626 7.0500 3206.52
34,135 6.1500 3186.63
34,135 6.1500 186.63
39.173 6.1500 441.75
5_D38 6.0250 §0.10
5.038 6.0250 B0 .10
39.173 6.1500 441.75
39,173 £.1500 441.75
39.173 6.1500 441.75
43 .518 6.1000 483 .28
4.345 6.0000 72.31
4.345 §.0000 72.31
43,518 §.1000 483,28
43.518 6.1000 483.28
43.518 6.1000 483 .28
50.872 §.1000 586.96
7.355 6.0250 116.923
7.355 §.0250 116.93
50.872 6.1000 586.96
50.872 §.1000 5B6.96
50.872 6.1000 586.96
55,742 6.0750 48,71
4.870 £.0000 81.06
4.870 6£.0000 81.06
55.742 6.0750 648.71

Engineering & surveying Inc.

Time:

2:34 PM

gnd Points

PORD 20 I
PARCEL 19.

POND 20 IN
OFFSITE 5

JUNC 45

PARCEL 20.

JUNC 45

JUNC 45

JUNC 55

1/3 PARCEL 15
JURC 55

JUNC 55

JUNC 65

#)/2 PARCEL 21

JUNC 65

JIWC 65

JURC 75

PARCEL 22

JURC 75

pate: 1/3/2006




G ol wE R e e e —

3

oy

Executive Summary {vinks) Page 2.06

Type- - - -
Ngﬁe‘--- watershed Event: 100 ¥yT
File..-- Gg\projects\OSODl\Woodmen Heights\Pondpack\ESI\POND 3 ULT DEV ESI.PPW
gtorm. - - Typellh 24hr rag: Devidl
NETWORE SUMMARY -- LINKS
(GN=Upstream Node; DL=DNstream egnd of Link; pPN=DNstream Node)
(Tron.= HYG Truncation: Blank=None; L=Left; R=Rt; LE=Left & Rt)
) HYG Vol peak Time Peak Q
Link ID Type ac-ft Trun. hrs cfs End Points
;;pz 38 ADD on 55,742 6..0750 648.71 JUNC 75
DL 55.742 6.0750 648.71
DN 798.123 7.0500 2845.28 JUHC 85
pIPE 39 ADD T 7.355 6.025D 116.93 1f2 PARCEL 21.
DL 7.355 6.0250 116.93
DN 14.474 6,0000 234.99 JUNC 93
PIPE 40 ADD UN 7.118 6.0000 118.54 PARCEL 23
DL 7.119 6.0000 118.54
DN 14.474 6.0000 234.99 JUNC 55
PIPE 41 ADD U 14 ._474 6.0000 234.99 JUNC 35
DL 14 474 6.0000 234.99%
DN 935 .626 7.0500 3206.52 POND 20 IN
REACH 15 REARCH UN 742.381 7.0000 2779.84 JUNC 26
DL 742 .381 7.0500 2776.02
DH 798,123 7.0500 2p45.28 JUNC 85
REACH 20 REACH UN 798.123 7.0500 2845 .28 JUNC 85
. DL 798123 7.1000 2841.87
DN 935 _626 7.0500 3206.52 POND 20 IN
REACH 5 REACH UN 738.621 &6.9500 2781.53 JUNC 25
DL 73B.691 7.0000 2776.63
DH 742 .381 7.0000 2779.64 JUNC 26
ROUTE 10 PONDIC N’ 935.626 7.0500 3206.52 POND 20 in
ROUTE 10 9315.622 7.9000 2242.32 POND 20 ouT
DL 935.622 7.9000 2242.32 :
D 935.622 7.5000 2242.32 OUT 10
g/N: 021D01203208 . Engineering & gurveying Inc.
PendPack Ver. B.0067 Time: 2:34 PM Date: 1/3/2006
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TYype- - -+ Unit Hyd. Summary rege 4,16
Kame. ... OFFSITE 5 Tag: Devi00 IRt
File.-- G:\Projects\08n0L AHooTn Heights\Pondpack\ESI\POND 3 ULT DEV ESI.PPW
storm. . - TypelIh 24hr Tag: DevlCO

sCcg UNIT HYDROGRAPH METHOD

STORM EVENT: 100 year storm
puration = 24.0000 hrs
Rain bir
rain File -ID
ynit Hyd Type
HYG Dir

- Typellh 24hr
pefault Curvilinear

= G:\Projects\06001\Woodmen Heig

Rain Depth = 4.4000 in
= G:\Projects\08001\Woodmen Heights\?ondpack\ESI\

hts\Pondpack\ESI\

HYG File - ID = work_pad.hyg - OFFSITE 5§ Devl00

.4400¢ hrs

TC =
= 323.000 acres

Drainage Area Runoff CN= 65

mEm—oEoEooEOSSoTE=SSSRESSSSSSaRsSsSssssSEEsmE e

Computational Time Increment = 45867 hrs
Computed Peak Time = 6.1600 hrs
computed Peak Flow = 381.01 cfs
Time Increment fer HYG File = .0250 hrs
peak Time, Interpolated Output = 6.1500 hrs
Peak Flow, Interpolated Output = 386.63 cfs
DHRAINMGE AREA

ID:QOFFSITE 5

CH = 65

Area = 323.000 acres

8 = 5.3B46 in

D.28 = 1.0769 in

rumulative Runoff

1.2682 in
34.135 ac-ft

HYG Volume. ..
k#k*x% SCS UNIT HYDROGRAPH PARAMETERS **#*¥*

Time Comcentration, Tc = .44000 hrs (ID:

computational Incr, Tm =

Unit Hyd. Shape Factox =

¥ = 483.43/645.333, K=

Receding/Rising, Tr/Tp = 1.6638 {solved from K =
Unit peak, ap = 831.76 cfs

Unit peak time Tp = .29333 hrs

1.17333 hrs
1.46667 hrs

unit receding limb, Tr =
Total unit time, Th =

Engineering & Surveying Inc.

S/N: 021D01203208
Time: 2:34 PM

PondPack Ver. 8.0087

14.135 ac-ft (area under HYG curve)

QFFSITE 5)
.05867 hxs = 0.20000 Tp

483 .432 {37.46% under rising limb)
.7491 (also., K =

2/(1+{Tx/Tp})
.7491)

Date: 1/3/2006
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100-year peak discharge to levels. This will allow for the channe] i improvements to be
constructed within the existing right-of way. _

Reaches SC.5 and SC-6: A selective channel irhprovernent concept has been
recommended for these reaches. Detention in Reach SC-8 of the basm will maintain
flows to historic peak discharge levels, however the low flows w111 1ncrease in frequency
and volume. For this reason it has been recommended to provide riprap channel linings
at selective locations to at least the 10-year water surface and install grade controls. This
will prevent the long-term degradation of the invert. A residual 100-year floodplain will
remain and will offer opportunities for habitat Teplacement and Open space preservation.
Land adjacent to the drainageway is currently undeveloped or nplatted at th1s time
which makes the feasibility of implementing this concept gmater in comparison to the-
urbanized reaches of the creek.

Reaches SC-7 and SC-8: A selective improvement concept involving the
localized lining of channel banks and grade control construction has been recommended
for these reaches. The feasibility of this concept stems from the fact that flows will be
reduced because of detention. . Numerous individual rural ownerships cross the
drainageway, however no habitable stouciwes lie within the 100-year -floodpiain.
Because of this, the economiic feasibility of channelization concepts is low. Non-
structural measures can be used to limit encroachments into floodprone areas.
Additionally, the City of Colorado Springs Comprehensivelplah recommends that the
floodplains be maintained as open space. Potential habitat disturbances can be avoided
with a selective plan, or simply replaced as part gf the particular construction activity
which caused the disturbance. )

Reach SC-9: A floodplain preservation concept has been recommended for this
reach. Little increase in urbanization is anticipated in this reach, and for this reason the
existing drainageway is expected to remain stable. Localized improvements may be
necessary 10 limit erosion caused by flow concentrations at culverts or storm sewers.
Private ownership of the drainageway is anticipated to continue which lower the
feasibility of channel concepts which require permanent right-of-ways or easements for
construction and maintenance.

- Reaches. WF-1 through WF-3: A 100-year channel concept has been
recommended for these reaches primarily because of the potential for flooding damages.
Several roadway crossings are in need of replacement because of the flood hazard the
constrictions create. Some open space enhancement potential exists for this concept
since these reaches have been degraded visually by debris accumulation, bank sloughing
and sedimentation. Little opportunity exists for widening the drainageway because the
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