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DRAINAGE PLAN STATEMENTS

ENGINEER'S STATEMENT

The attached drainage plan and report were prepared under my direction and supervision and are correct
to the best of my knowledge and belief.  Said drainage report has been prepared according to the
criteria acceptable to. the C1ty of Colorado Springs. 1 accept responsibility for any liability caused by
any neghgent aot%,v«e;_crer it @_,ml‘sS‘lons on my part in preparing this report.

Virgil A. S‘%hez, PR a0 = (Z
For and o %c}%fﬁ of M& S Cw\y&i&j@asu ants, Inc

I
% Sfﬂﬁj*% g@" »@
DEVELOPER'S STATEMENT

1, the developer, have read and will comply with all the requirements specified in this drainage report
and plan.

COLA,LLC

BY: DATE: 12-2{-IS

TITLE: Owner & Manager

ADDRESS: COLA,LLC
1710 Jet Stream Drive
Colorado Springs, CO 80921

CITY OF COLORADQ SPRINGS

Filed in accordance with Section 7-7-906 of the Code of the City of Colorado Sprmgs 2001, as

amended.
//5;//1,

BY:

For The City Engineer

CONDITIONS: QDMI&&C\'S Pq} Np) ’7
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MASTER DEVELOPMENT DRAINAGE PLAN
AND FINAL DRAINAGE REPORT
FOR SHILOH MESA & SHILOH MESA FILING NO. 1

CERTIFICATION STATEMENT

"This report and plan for the final drainage design of Master Development Drainage Plan
and Final Drainage Report for Shiloh Mesa & Shiloh Mesa Filing No. 1 was prepared by me (or under
my direct supervision) in accordance with the provisions of City of Colorado Springs Drainage Criteria
Manual Volumes 1 and 2, Drainage Design and Technical Criteria for the owners thereof. T understand
that the City of Colorado Springs does not and will not assume liability for drainage facilities designed
by others."

SIGNATURE:
Virgil A.

For and dn Béhalﬁ Qf M & S Civil i@g{il ants, Inc.
SN =
B, EE
Ry Ay Vranan® ‘_“\\3‘ S
-_:59;;,,‘ QS Ny e:\w
‘5-"“’,}';,. 78 iu' ,—st S =@§,

" COLA, LLC hereby certifies that the drainage facilities for of Master Development Drainage
Plan and Final Drainage Report for Shiloh Mesa & Shiloh Mesa Filing No. 1 shall be constructed
according to the design presented in this report. COLA, LLC understand that the City of Colorado
Springs does not and will not assume lability for the drainage facilities designed and/or certified by my
engineer and that the City of Colorado Springs reviews drainage plans pursuant to Colorado Revised
Statutes, Title 30, Article 28 (verify reference to CRS); but cannot, on behalf of Master Development
Drainage Plan and Final Drainage Report for Shiloh Mesa & Shiloh Mesa Filing No. 1, guarantee that
fmal drainage design review will absolve COLA, LLC and/or their successors and /or assigns of future
liability for improper design. COLA, LLC further understand that approval of the final plat does not
imply approval of my engineer's drainage design."

COLA,LLC

BY:

DATE: _|Z2- 2l 1<

Mike DeGrant Lu’ﬂ’k '@Q
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MASTER DEVELOPMENT DRAINAGE PLAN
AND FINAL DRAINAGE REPORT
FOR SHILOH MESA & SHILOH MESA FILINGNO. 1

PURPOSE

This document is the Master Development Drainage Plan and Final Drainage Report for Shiloh Mesa &
Shiloh Mesa Filing No. 1. The purpose of this document is to identify and analyze on and offsite
drainage patterns and to ensure that post development runoff is routed through the site safely and in a
manner that satisfies the requirements set forth by the Drainage Criteria Manual. The site to be known
as Shiloh Mesa & Shiloh Mesa Filing No. 1 will be developed as single family lots with common areas
and trails.

GENERAL LOCATION AND DESCRIPTION

Shiloh Mesa-Residential is located in Section 4, Township 13 South, Range 65 West of the 6th P.M. in
the City of Colorado Springs, El Paso County, Colorado. The site is bound on the north by low density
residential development and by Sand Creek. The eastern boundary is bound by the Mustang Road right-
of way. The majority of the western boundary of the site is bounded by Sand Creek and future
Marksheffel rights-of-way. The southern reach of the western boundary is bounded by the future
alignment of N. Marksheffel Road. The southern boundary is bounded by Woodmen Valley Chapel.
Woodmen Road lies beyond Woodmen Valley Chapel, approximately 1800 feet to the south. The site
lies within the Sand Creek Drainage Basin. Flows from this site are tributary to Sand Creek.

The Shiloh Mesa property consists of 68.88 acres total (including the platted portion of Marksheffel
Road) and the Shiloh Mesa Filing No. 1 (including the platted portion of Marksheffel Road) consist of
19.956 acres which is presently undeveloped. Vegetation is sparse, consisting of native grasses, shrubs
and a few trees. Existing site terrain generally slopes from north o south and southwest at grade rates
that vary between 2% and 15%.

The Shiloh Mesa & Shiloh Mesa Filing No. 1 property is currently zoned "PUD" and is proposed as a
phased, Single Family Residential Development. Improvements proposed with Shiloh Mesa include
paving, trails, sanitary sewer, water, storm drain, and three (3) water quality ponds to serve a total of
237 lots. Development will occur over 4 phases.

SOILS

Soils for this project are delineated by the map in the appendix as Columbine gravelly sandy loam (19)
and Pring Coarse Sandy Loam (71) and is characterized as Hydrologic Soil Types "A" & "B",
respectively. Soils in the study area are shown as mapped by S.C.S. in the "Soils Survey of El Paso
County Area”. The study area consists of undeveloped land with sparse, grassy vegetation, shrubs,
and a few trees.

HYDROLOGIC CALCULATIONS

Hydrologic calculations were performed using the El Paso County and City of Colorado Springs Storm
Drainage Design Criteria manual. The Rational Method was used to estimate storm water runoff
anticipated from design storms with 5-year and 100-year recurrence intervals.




HYDRAULIC CALCULATIONS

Hydraulic calculations were estimated using the Manning's Formula and the methods described in the
El Paso County and City of Colorado Springs Storm Drainage Design Criteria manual the pertinent data
sheets are included in the appendix of this report.

FLOODPLAIN STATEMENT

According to the Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map (FIRM)
Panel No. 08041C0535 F, effective date March 17, 1997 and revised to reflect LOMR, dated December
7, 2005, the site lies adjacent to and is impacted by a SFHA Zone "AE". A zone "AE" is an area that is
likely to be inundated by flows that occur during a 100-year event, for which a detailed study has been
performed and for which Base Flood Elevations have been established. An annotated FIRM Panel is
included in the Appendix with selected portions of Case No. 04-08- 0779P. The floodplain has been
shown on the Shiloh Mesa Pre-Development and Post-Development Hydrology Maps also located in
the appendix of the report

DRAINAGE CRITERIA

This drainage analysis has been prepared in accordance with the current City of Colorado Springs/El
Paso County Drainage Criteria Manual. Calculations were performed to determine runoff quantities
for the 5-year and 100-year frequency storms for developed conditions using the Rational Method as
required for basins having areas less than 100 acres.

EXISTING DRAINAGE CONDITIONS

The overall site consists of 68.88 acres and is situated on the northern reach of the Sand Creek
Watershed (refer to the Shiloh Mesa Pre Development Hydrology Map in the appendix). This area was
previously studied in the approved "Sand Creek Drainage Basin Planning Study", by Kiowa
Engineering Corporation (DBPS), and subsequently in the approved "Master Development Drainage
Plan for Woodmen Heights Master Plan", by Classic Consulting Engineers & Surveyors (Classic
MDDP) approved August 2004 and the "Master Development Drainage Plan for Shiloh Mesa at
Woodmen Heights Sand Creek Drainage Basin”, by Matrix Design Group, Inc. (Matrix MDDP)
approved November 2009, In order to compare past studies, a portion of the drainage basins within this
study are denoted by asterisks. The drainage basins labels preceded (or followed) by an single asterisk
(*) are referencing watersheds previously illustrated and/or described within the "Master Development
Drainage Plan for Woodmen Heights Master Plan”, by Classic Consulting Engineers, & Surveyors.
Those drainage basins labels preceded (or followed) by two asterisks (*¥) are referencing watersheds
previously illustrated and/or described within the " Master Development Drainage Plan for Shiloh Mesa
at Woodmen Heights Sand Creek Drainage Basin", by Maifrix Design Group Inc. that have been altered
slightly by this report in size and discharge due to additional available information at the time of this
report. Refer the drainage basin descriptions that follow for additional information as well as the
drainage map located within the appendix of this report.

Flows tributary to the eastern boundary of this site are characterized by Basin "OS-5" in the Classic
MDDP. The offsite tributary consists of 323 acres and generates 72 cfs & 340 cfs during the 5 and
100-year events, respectively (SCS method). This same basin was later studied in the Matrix MDDP
and the offsite tributary consisted of 323 acres and generated 201.7 cfs & 404.0 cfs during the 5 and
100-year events, respectively (rational method). The difference in the flows note between the two
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report lies in the land use and the criteria used to evaluate the basin. Per the Drainage Criteria Manual
implemented by the City of Colorado Springs (at the time both reports were written) it is recommended
the SCS method be utilized to evaluate a drainage basin of this size. As such, the Classic MDDP flow
rates have be utilized when analyzing runoff from Basin "OS8-5" (henceforth OS5* or *O85). Per the
report, in the existing condition the offsite flows from Basin O85* cross Mustang Road via existing
culverts located to the south of Kenosha Drive. The existing culvert crossing was identified in the
Classic MDDP as dual 42" diameter CMP's. Based upon field investigation, conducted by M&S
consultants during early 20135, the existing dual 42” diameter CMP culverts, under Mustang Road,
appear to be in acceptable condition. The culverts also appear to have operated as intended from a
capacity standpoint showing little to no evidence of significant degradation or erosion associated with
high culvert velocities or roadway over topping due to limited capacity.

Per the Classic MDDP the existing dual 42" CMPs located along Mustang Road should be replaced by
dual 60" diameter RCPs. Unfortunately, the MDDP report does not specify what development would
require the replacement of the culverts, however most often, upstream development triggers and
increased runoff downstream improvements. M&S Civil Consultants met with El Paso County and
provided historic and draft drainage documentation for their review. In subsequent meetings and
discussions, El Paso County determined that since there is no new development which is to occur
upstream of the existing dual 42” culverts {as a result of this project), the existing culverts shall remain
in place and no drainage improvements are required at this location with construction of the Shiloh
Mesa development.

With the development of Shiloh Mesa the flows from the existing dual 42° culverts are planned to
outfall on to a proposed rip rap apron prior to entering a proposed 22.7'L x 2.9° W area drain inlet.
Runoff intercepted by the inlet box is planned to be routed thru the subdivision via a proposed 72" RCP.
It should be noted that the referenced Classic MDDP recommended either a grass lined channel with 20'
bottom width or a 72" diameter RCP, west of the existing dual 42 CMP culverts to aid in conveying
Tunoff to the adjacent channel.

Per the discussions with El Paso County the proposed inlet box and 72" RCP are to be constructed
entirely within the Shiloh Mesa property . The installation of riprap between the existing 427 CMP
culverts and the inlet box, will fall within the County Rights of way and shall require additional
coordination with El Paso County to obtain necessary easements and permits as well establish
ownership and maintenance obligations (See proposed drainage characteristics for more discussion
regarding this crossing and the proposed improvements}.

It should be noted that the Shiloh Mesa property correlates with Parcels 15, 20, and a portion of Parcels
16 and 21 in the aforementioned Classic MDDP. Per the report, the Sand Creek Drainage Basin,
Detention Facility No.3 will provide the necessary 100 year detention volume requirements for the site.
Water quality ireatment is proposed to be provided within the site. Stormwater Detention and
Infiltration Design Data Sheets (SDI spreadsheets} are also been provided within appendix of this
report.

The undeveloped site generally slopes from north to south and southwest at grades ranging between 2%
& 15%. The majority of the steep slopes are found adjacent to the existing Sand Creek Channel,
located along the western boundary of the proposed site. Offsite flows enter the site along the north
boundary via the Sand Creek Channel, and as shallow concentrated flow by runoff generated over Basin
OS1. In the existing condition, runoff from Basin OS] combines with flows produced by onsite Basin
H1 at Design Point H1. Offsite runoff is also accepted onsite along the castern boundary at the above-

.




mentioned culvert crossing. Offsite runoff that impacts the eastern boundary is generated from Basin
08S-5*, Basin OS-5% runoff crosses Mustang Road and combines with runoff from Basin's OS1 & H1
at Design Point Hl. Flows from Design Poini H1 convey south across onsite Basin H2 to Design Point
H2. Runoff from Basins H1, H2, OSI, & OS5* combine at Design Point H2 and discharge across the
southern property boundary. Runoff generated over Basin H3 conveys south to Design Point H3, then
across the southern property boundary, Runoff generated over Basin H4 conveys south to Design Point
H4, then outlets into Sand Creek along the west property boundary. Runoff generated over Basin H5
conveys south to Design Point H5, then outlets into Sand Creek along the west property boundary.
Runoff generated over Basin H6 conveys southwest. Basin H6 flows gather along the eastern edge of
future Marksheffel Road and convey south, to Design Point H6, then across the southern property
boundary. Historic flows from Design Point H2, H3, H4, H5 and H6 follow historic patterns as
described in the Matrix MDDP (reference existing conditions drainage plan).

PROPOSED DRAINAGE CHARACTERISTICS

The offsite basins have been calculated using an assumed land use per the MDDP prepared by Classic
Consulting Engineers & Surveyors, if these land uses later change and have an increase in runoff due to
a change in impervious area these upstream owners will need to restrict flow to the runoff calculated
here in this report and the MDDP report.

The following is a description of the offsite and onsite basins, offsite bypass flows, and the overall
future drainage characteristics for the development of Shiloh Mesa. These calculations have been
provided to show that what is proposed will be adequate to convey flows when adjacent development
occurs. The following Design Points and Basins were analyzed using the Rational Method since each
individual basin is less than 100 acres and the combined acreage at any Design Point is also less than
100 acres. This method offers a more conservative approach to sizing swales and storm drain.

Basin OSI1, 4.3 acres, consists of developed 5-acre ranch properties. Runoff of Q5=3.8 cfs and
Q100=9.0 cfs will be conveyed to Design Point OS1 via a proposed trapezoidal diversion channel. The
channel will outfall to Sand Creek along the north boundary line. A proposed rip rap apron will be
constructed to dissipate energy and prevent local scour at the outlet.

Basin OS5%, 323 acres, consist of developed 5-acre ranch properties. Peak runoff rates reaching the
east property line of Shiloh Mesa from Basin OS5%* are anticipated to be as high as Q5=72 ¢fs and
Q100=340 cfs. Runofl produced by the offsite area, downstream of Mustang Road, is to be collected
by an proposed inlet at and conveyed westward underground thru Filing No. 1 and discharged into Sand
Creek via a 72" RCP (pipe 2).

As previously discussed, the DBPS and MDDP ultimately recommended the eventually replacement of
the 2 existing 42" CMP storm culverts under Mustang Road (upstream of the proposed inlet) with two
60" CMP culverts to improve conveyance of offsite runoff. However after discussion with El Paso
County the existing 42 CMP culverts shall remain in place and additional conveyanee capacity at the
crossing location will not be added until future upstream development comes online. Although the
future planned improvements under Mustang Road were not to be construeted with the development of
Shiloh Mesa it was important to ensure that the improvements would work with the proposed onsite
storm: water conveyance improvements.

Due to the onsite constructions limitations and offsite topography M&S looked to evaluate other
crossing structure alternatives at Mustang Road than those recommended by the past MDDP and DBPS
report. Exhibit N, O and P (located in the appendix of this report) hydraulically compare the
previously planned dual 60” culverts to the scenario of using a total of four 42” culverts (2 existing and



2 proposed). Specifically, exhibit N (inlet control nomograph) provides the required head to get the
flow in the pipes. Exhibit O (4~42” culvert, UD-Culverts ver. 3.03) and Exhibit P (2~60” culvert, UD-
Culverts ver. 3.03) compare the required head versus the existing condition (with Mustang Road crown
as the limiting headwater elevation). As illustrated by the data in the appendix, the four (4) 427
culverts (2 existing and 2 proposed)would function to provide the necessary conveyance capacity
needed at this location and would make use of the existing infrastructure.

With the development of Shiloh Mesa, the runoff conveyed through the two existing 42"culverts will
outfall onto a proposed grouted riprap apron (sized to also accommodate 2 future 42" pipes), where they
will be routed to a proposed 22.7'L x 2.92' W "CDOT style" area inlet located within the Shiloh Mesa
property. The inlet box is to be connected to a proposed 72" RCP storm sewer (identified as run "2" on
the Developed Conditions Drainage Exhibit). Exhibit Q (orifice vs. weir calculation sheet) has been
provided to show the required headwater needed to get the 340 cfs into the proposed area inlet. The
existing culverts outfall and installation of the grouted riprap within the Mustang Road ROW will
require future coordination with El Paso County to obtain necessary easements, permits and
ownership/maintenance obligations. Conforming to previous analysis, the Shiloh Mesa will accept
historic flows that are currently crossing the property and route them to Sand Creek. As indicated by
the previous reports (in particular the Matrix MDDP), the historic flow reaching this crossing location
will not require water quality treatment. Ultimately, runoff discharged from the 72" will discharge out
across a proposed rip rap apron constructed near the edge of the Sand Creek Channel (see discussion in
following paragraph regarding interim detention pond construction). The proposed apron at the outfall
of the 72" pipe will aid to dissipate energy and prevent local scour at the outlet (see following
paragraph for more discussion regarding this outfall). In the event the 72" pipe or inlet box clogs, flows
from Basin *OSS5 will over top the high point within the western roadside swale of Mustang Road
(located just to the south of the proposed inlet box) and continue south within the west road side swale
to another existing swale, which runs east west approximately 200’ north of the Woodmen Valley
Chapel. Runoff reaching this swale will eventually outfall to the existing inlets located in the
Marksheffel Road/Woodmen Road intersection.

With the development of Shiloh Mesa Filing 1, a 57,842 cu.ft. interim (temporary) detention basin shall
be constructed. The interim detention basin will be located at the interim west end of the proposed 72"
RCP, prior to out falling into Sand Creek. The interim detention basin banks consists of 2:1 slopes
which will be blanketed with North American Green SC250 erosion control blanket. A temporary 30"
RCP with flared end section will discharge approximately Q5=72 cfs across a temporary 2.25" thick ~
Ds0=18" riprap pad. Flows exceeding the capacity of the proposed 30" pipe will utilize a temporary 40'
wide riprap protected emergency spillway which has been designed to release the differential peak
flows of the 100 year peak of 340 cfs. For details and profile of the interim detention basin see sheet 4
of the "Shiloh Mesa Filing No. 1 72" Storm Sewer Plan" prepared by MS Civil Consultants, Inc., dated
October 2015. It should bgnoted that the interim detention basin shall be maintained by the owner
developer. Upon approvdVpf the Sand Creek Study for Shiloh Mesa, which will outline the channel
stabilization improvements to adjacent Sand Creek Channel, the interim detention basin can be
removed and the full construction of the 72" RCP storm sewer can be finalized and the construction of
future filings may begin. For the ultimate design of the proposed 72" RCP storm sewer see "Shiloh

Mesa Filing No. 1 72"‘%)1111 Sewer Plan" prepared y MS ;\% sultant dated Ocjgber 20,
and -ﬁr nlje .

Basin Al, 3.78 acres, consists of proposed single famﬂy residential lots and pomons of pr: posed local
residential streets. Runoff of Q5=7.1 cfs and Q100=15.1 cfs will flow, via side lot swales, to the curb
and gutter and will be conveyed west to a low point in Moorebank Drive, and a proposed 6' D-10-R
inlet in a sump condition. A proposed 24" RCP (pipe 3) will convey the intercepted flows to the
proposed north WQ Sand Filtration basin (Design Point Al). The proposed north WQ Sand Filtration
basin will provide approximately 3,246 cu.ft. of treatment volume. The collected and discharged runoff



will outfall directly into Sand Creek. A proposed rip rap apron will be constructed to dissipate energy
and prevent local scour at the outlet.

Basin A2, 6.2 acres, consists of proposed single family residential lots and portions of proposed local
residential streets. Runoff of Q5=9.4 cfs and (J100=20.1 cfs will flow, via side lot swales, to the curb
and gutter and will be conveyed south to a low point in Callendale Drive (Design Point A2), and a
proposed 8' D-10-R inlet in a sump condition. In the event of clogging, flows from Design Point A2
will over top the proposed localized sump condition in Callendale Drive and outfall into Kenosha
Drive. A proposed 24" RCP (pipe 12} will convey intercepted runoff to the southwest where they will
combine with flows carried in pipes 10, 14 and 15, prior to outfalling into the proposed central WQ
Sand Filtration basin (Design Point A4). The runoff exiting the proposed central WQ Sand Filtration
basin will outfall directly into Sand Creek. A proposed rip rap apron will be constructed to dissipate
energy and prevent local scour at the outlet.

Basin A3, 2.3 acres, consists of proposed single family residential lots and portions of proposed local
residential streets. Runoff of Q5=4.7 cfs and Q100=9.9 cfs will flow, via side lot swales, to the curb
and gutter and will be conveyed south to a low point in Callendale Drive (Design point A3) and a
proposed 4' D-10-R inlet in a sump condition. In the event of clogging, flows from Design Point A3
will over top the proposed localized sump condition in Callendale Drive and outfall into Kenosha
Drive. A proposed 18" RCP (pipe 11) will convey intercepted runoff to the south/west where it will
combine with flows carried in pipes 10, 14 and 15 prior to outfalling into the proposed central WQ
Sand Filtration basin (Design Point A4). The runoff existing the proposed central WQ Sand Filtration
basin will outfall directly into Sand Creek. A proposed rip rap apron will be constructed to dissipate
energy and prevent local scour at the outlet.

Basin A4, 1.2 acres, consists of proposed single family residential back lots and a proposed water
quality facility. Runoff of Q5=1.6 cfs and Q100=5.3 cfs will flow, via side lot swales and will outfall to
the proposed central W(} Sand Filtration basin (Design Point A4). The proposed central WQ Sand
Filtration basin will provide approximately 18,800 cu.ft. of treatment volume. Runoff exiting the
proposed facility will outfall directly into Sand Creek. A proposed rip rap apron will be constructed to
dissipate energy and prevent local scour at the outlet.

Basin Bl, 1.2 acres, consists of proposed single family residential lots and portions of proposed local
residential streets. Runoff of Q5=3.2 cfs and Q100=6.7 cfs will flow, via side lot swales, to the curb
and gutter and will be conveyed south to a low point in Barraport Drive (Design Point B1) and a
proposed 4" D-10-R inlet in a sump condition. I n the event of clogging, flows from Design Point Bl
will over top the localized sump condition in Barraport Drive and outfall into Kenosha Drive. A
proposed18" RCP (pipe 4) will convey flows to the south/west and combine with flows carried in pipes
5 and 6 which ultimately outfall to the proposed central W(QQ Sand Filtration basin (Design Point A4).
The runoff exiting the proposed central WQ Sand Filtration basin will outfall directly into Sand Creek.
A proposed rip rap apron will be constructed to dissipate energy and prevent local scour at the outlet.

Basin B2, 4.1 acres, consists of proposed single family residential lots and portions of proposed local
residential streets. Runoff of Q5=7.6 ¢fs and (3100=16.3 cfs will flow, via side lot swales, to the curb
and gutter and will be conveyed south to a low point in Barraport Drive (Design point B2), and a
proposed 6' D-10-R inlet in a sump condition. In the event of clogging, flows from Design Point B2
will over top the sump condition in Barraport Drive and outfall into Kenosha Drive. A proposed 24"
RCP (pipe 5) will convey flows to the south/west and combine with flows carried in pipes 4 and 6
which ultimately outfall to the proposed central WQ Sand Filtration basin (Design Point A4}. Runoff
exiting the proposed central W(Q Sand Filtration basin will outfall directly into Sand Creek. A proposed
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rip rap apron will be constructed to dissipate energy and prevent local scour at the outlet.

Basin Cl, 1.7 acres, consists of proposed single family residential lots and portions of proposed local
residential streets. Runoff of Q5=3.3 c¢fs and Q100=7.1 cfs will flow, via side lot swales, to the curb
and gutter and will be conveyed south to a low point in Sandsmere Drive (Design Point Cl), and a
proposed 4' D-10-R inlet in a sump condition. In the event of clogging, flows from Design Point C1
will over top the localized sump condition in Sandsmere Drive and outfall into Kenosha Drive. A
proposed 18" RCP (pipe 7) will convey flows to the south/west and combine with flows carried in pipes
6, 9 and 10 which ultimately outfall to the proposed central WQ Sand Filtration basin (Design Point
A4). The runoff exiting the proposed central W(QQ Sand Filtration basin will outfall directly into Sand
Creek. A proposed rip rap apron will be constructed to dissipate energy and prevent local scour at the
outlet.

Basin C2, 4.64 acres, consists of proposed single family residential lots and portions of proposed local
residential streets. Runoff of Q5=10.8 ofs and Q100=22.4 cfs will flow, via side lot swales, to the curb
and gutter and will be conveyed south to a low point in Sandsmere Drive (Design point C2) and a
proposed 10" D-10-R inlet in a sump condition. In the event of clogging, flows from Design Point C2
will over top the localized sump condition in Sandsmere Drive and outfall into Kenosha Drive. A
proposed 30" RCP (pipe 8) will convey flows to the south/west and combine with flows carried in pipes
6, 9 and 10 which ultimately outfall to the proposed central W(} Sand Filtration basin (Design Point
A4), Runoff exiting the proposed central WQ Sand Filtration basin will outfall directly into Sand
Creek. A proposed rip rap apron will be constructed to dissipate energy and prevent local scour at the
outlet.

Basin DI, 4.53 acres, consists of proposed single family residential lots, portions of proposed local
residential streets and a proposed water quality facility. Runoff of Q5=8.4 cfs and Q100=18.0 cfs will
flow, via side lot swales, to the curb and gutter and will be conveyed south to a low point in Kenosha
Drive (Design Point D1), and a proposed & D-10-R inlet in a sump condition. In the event of clogging,
flows from Design Point D1 will over top the localized sump condition in Kenosha Drive and outfall
into proposed Marksheffel Road. A proposed 24" RCP (pipe 23) will convey flows to the west and
combine with flows carried in pipes 22 and 25 and outfall to the proposed southern WQ Sand Filtration
basin(Design Point D4). The southern WQ Sand Filtration basin will provide approximately 20,989
cu.ft. of treatment volume. Runoff existing the proposed facility will outfall directly into Sand Crecek.
A proposed rip rap apron will be constructed to dissipate energy and prevent local scour at the outlet.

Basin D2, 6.18 acres, consists of proposed single family residential lots and portion of proposed local
residential streets. Runoff of Q5=11.1 cfs and Q100=23.8 cfs will flow, via side lot swales, to the curb
and guiter and will be conveyed south to the roundabout in Kenosha DPrive (Design Point D2), and a
proposed 12' 1)-10-R inlet in an at- grade condition. In the event of clogging, flows from Design Point
D5 will flow via curb and gutter east on Mulberry Drive to an undeveloped area which will convey the
overflow along historic drainage patterns. The proposed at-grade inlet will intercept Q5=6.31 cfs and
Q100=16.58 cfs and will have flowby of Q5=4.8 cfs and Q100=7.2 cfs. The flowby will be accounted
in future drainage reports upon downstream development. A proposed 24" RCP (pipe 28) will convey
flows to the west and combine with flows carried in pipes 22, 23 and 25 and outfall io the proposed
southern WQ Sand Filtration basin, Design Point D4. Runoff exiting the proposed southern WQ Sand
Filtration basin will outfall directly into Sand Creek. A proposed rip rap apron will be constructed to
dissipate energy and prevent local scour at the outlet.
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Basin D3, 1.72 acres, consists of proposed single family residential lots and portion of proposed local
residential and collector streets. Runoff of Q5=3.5 cfs and Q100=7.4 cfs will flow, via side lot swales,
to the curb and guiter and will be conveyed south to a low point in Codrington Place (Design Point D3),
and a proposed 4' D-10-R inlet in a sump condition. In the event of clogging, flows from Design Point
D3 will over top the curb and outfall, via a tract, into the proposed southern WQ Sand Filtration Basin
D4. A proposed 18" RCP (pipe 26) will convey flows, into the proposed southern WQ Sand Filtration
basin D4. Runoff exiting the proposed southern WQ Sand Filiration basin will outfall directly into
Sand Creek. A proposed rip rap apron will be constructed to dissipate energy and prevent local scour at
the outlet.

Basin D5, 0.40 acres, consists of a proposed collector street. Runoff of Q5=1.8 efs and Q100=3.5 cfs
will flow, via curb and gutter and will be conveyed south to a low point in Kenosha Drive (Design Point
D35), and a proposed 4' D-10-R inlet in a sump condition. In the event of clogging, flows from Design
Point D5 will over top the localized sump condition in Kenosha Drive and outfall into Marksheffel
Road. A 18" RCP (pipe 24) will convey flows to the west and combine with flows carried in pipes 22
and 25 and outfall to the proposed southern WQ Sand Filtration basin (Design Point D4). The proposed
southern WQ Sand Filtration basin will provide approximately 20,989 cu.ft. of treatment volume and
will outfall directly into Sand Creek. A proposed rip rap apron will be constructed to dissipate energy
and prevent local scour at the outlet.

Basin D6, 1.65 acres, consists of back yards of proposed single family residential lots located along the
southern edge of the proposed development. In the developed condition runoff of Q5=3.0 ¢fs and
Q100=6.3 cfs will sheet flow onto the undeveloped area, where it will follow historic drainage patterns.
The flows will be accounted in future drainage reports upon downstream development.

Basin F1, 2.38 acres, consists of proposed single family residential lots and portion of proposed local
residential streets. Runoff of Q35=4.6 cfs and Q100=9.9 cfs will flow, via side lot swales, to the curb and
gutter and will be conveyed south to a low point in Sandsmere Drive (Design Point F1), and a proposed
4" D-10-R inlet in a sump condition. In the event of clogging, flows from Design Point F1 will over
top the localized sump condition in Sandsmere Drive and outfall into Barraport Drive. A proposed 18"
RCP (pipe 20) will convey {lows to the south/west and combine with flows carried in pipes 18, 21 and
22 and outfall ultimately to the proposed southern WQ Sand Filtration basin (Design Point D4). Runoff
exiting the proposed southern WQ Sand Filtration basin will outfall directly into Sand Creek. A
proposed rip rap apron will be constructed to dissipate energy and prevent local scour at the outlet.

Basin F2, 2.16 acres, consists of proposed single family residential lots and portion of proposed local
residential streets. Runoff of Q5=4.0 cfs and Q100=8.6 cfs will flow, via side lot swales, to the curb and
gutter and will be conveyed south to a low peint in Sandsmere Drive (Design point F2) and a proposed
4' D-10-R inlet in a sump condition. In the event of clogging, flows from Design Point F2 will over top
the localized sump condition in Sandsmere Drive and outfall into Barraport Drive. A proposed 18"
RCP (pipe 19) will convey flows to the south/west and combine with flows carried in pipes 18, 21 and
22 and outfall ultimately to the proposed southern WQ Sand Filtration basin (Design Point D4). Runoff
exiting the proposed southern WQ Sand Filtration basin will outfall directly into Sand Creek. A
proposed rip rap apron will be constructed to dissipate energy and prevent local scour at the outlet.

Basin Gl, 1.75 acres, consists of proposed single family residential Iots and portion of proposed local

residential streets. Runoff of 35=3.3 cfs and Ql00=7.1 cfs will flow, via side lot swales, to the curb
and gutter and will be conveyed south to a low point in Barraport Drive (Design Point G1I), and a
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proposed 4' D-10-R inlet in a sump condition. In the event of clogging, flows from Design Point G1
will over top the localized sump condition in Barraport Drive and outfall into Kenosha Drive. The high
point at the knuckle on Barraport Drive shall be designed/located to allow overflow to by-pass down
Barraport Drive and onto Kenosha Drive. A proposed18" RCP {pipe 16) will convey flows to the
south/west and combine with flows carried in pipes 18 and 22 and outfall ultimately to the proposed
southern WQ Sand Filtration basin (Design Point D4). The runoff exiting the proposed southern WQ
Sand Filtration basin will outfall directly into Sand Creek. A proposed rip rap apron will be constructed
to dissipate energy and prevent local scour at the outlet.

Basin G2, 2.58 acres, consists of proposed single family residential lots and portion of local residential
streets. Runoff of (35=5.3 cfs and Q100=11.2 cfs will flow, via side lot swales, to the curb and gutter
and will be conveyed south to a low point in Barraport Drive (Design Point G2) and a proposed 4' D-
10-R inlet in a sump condition. In the event of clogging, flows from Design Point G2 will over top the
localized sump condition in Barraport Drive and outfal]l into Kenosha Drive. The high point at the
knuckle on Barraport Drive shall be designed/located to allow overflow to by-pass down Barraport
Drive and onto Kenosha Drive. A proposed 24" RCP (pipe 17) will convey flows to the south/west and
combine with flows carried in pipes 18 and 22 and outfall ultimately to the proposed southern WQ Sand
Filtration basin (Design Point D4). Runoff exiting the proposed southern WQ Sand Filtration basin will
outfall directly into and Creek. A proposed rip rap apron will be constructed to dissipate energy and
prevent focal scour at the outlet.

OFFSITE DEVELOPED BASINS FROM MATRIX MDDP

Per the Matrix MDDP, Basin OS8-10 (2.61 acres, Q(5)=8.8 cfs, Q(100)=16.5 cfs) and Basin OS-7 (1.32
acres, Q(5)=4.9 cfs, Q(100)=9.3 cfs), consist of a portion of the Marksheffel Road located between
Cowpoke Road and Kenosha Drive. Per this report, the revised basin and flows for Basin OS-10%* are
1.9 acres, and Q(5)=7.0 cfs, Q(100)=13.2 cfs and 1.8 acres, and Q(5)=6.7 cfs, Q(100)=12.5 cfs for
Basin OS-7#%, The size of Basin OS10** has been reduced, to concur with the reclassification of
Marksheffel Road to a Type 1 Principal Arterial (107 ROW). As expected the proposed runofT flow
rates are less than those proposed by the MDDP Matrix report, hence the development of this smaller
basin shall not adversely affect adjacent or downstream property from the assumption made within that
MDDP. Per the MDDP Matrix report the limits of Basin OS7 are from Cowpoke Road to Sand Creek.
This report has included the area from Sand Creek to Kenosha Drive, thus the area for Basin OS7** has
increased. We feel the intent of the development for proposed Marksheffel Road was fulled interpreted
by the MDDP Matrix report as evident by the existing contour information provided in the MDDP
Mairix map, Exhibit "H". The rough overlot grading for Marksheffel had been provided up to Sand
Creek and shows a super elevation at the Kenosha Drive/Marksheffel Road intersection. The overlot
was incorporated into the existing contours. Upon development of this area, runoff generated within
Basin OS-7** and OS-10** will be routed south via curb and gutter to Design Point O87 (Q(5)=13.7
cfs, Q(100)=25.7 cfs). Curb inlets within the roadway will capture the combined flow and shall be
routed to the west through the Woodmen Heights Commercial Center storm sewer system to Sand
Creek. The Location and conveyance of this storm water shall be addressed upon development of this
section of Marksheffel Road in a future drainage report. In the interim, kistoric flows will follow
historic flow patterns. {See Exhibit "H", this report}.

Per the Matrix MDDP, Basin 0S-4 (1.47 acres, Q(5§)=6.7 cfs, Q(100)=12.6 cfs) and Basin 0S-9 (1.19
acres, Q(5)=5.5 cfs, Q(100)=10.3 cfs), is a portion of the Marksheffel Road between Kenosha Drive and
Woodmen Center Drive. Per this report, the revised basin and flows are Basin OS-4** (0.9 acres,
Q(5)=4.0 cfs, Q(100)=7.6 cf3) and Basin OS-9%* (0.7 acres, Q(5)=3.2 cfs, Q(100)=6.0 cfs). The area
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for Basin O84** and Basin OS9** has been reduced per Marksheffel Road being reclassified to a Type
I Principal Arterial (107' ROW). The flows are less than the MDDP Matrix report, hence the
development of these basins shall not adversely affect adjacent or downstream property. Upon
development of this area, runoff generated within Basin OS-4%* and OS-9** will be routed south via
curb and gutter to Design Points 20 and 21, Matrix MDDP (See Exhibit "", this report). This section
of Marksheffel Road has transitioned from a super clevated street to a normal crown. Curb inlets within
the roadway will capture the storm water and shall be routed to the west through the Woodmen Heights
Commercial Center to Sand Creek. Location and conveyance of this storm water shall be addressed
upon development of this section of Marksheffel Road in a future drainage report. In the interim, Basin
0S-4** will be developed as a two lane road with curb and gutter on the east side and an asphalted curb
on the west side. These developed flows will be routed south via curb and gutter to a road side ditch on
the northeast side of Woodmen Center Drive. Flows will be conveyed south under Woodmen Center
Drive via a 24" CMP and will follow historic flow patterns south. Basin O8-9** shall not be developed
at this time, and will follow historic flow patterns. Basin O8-4** and OS-9** shall have erosion control
measures to mitigate runoff and erosion.

Per the Matrix MDDP, Basin OS-2 (1.27 acres, Q{5)=5.8 cfs, Q(100)=11.0 c¢fs}) and Basin OS-3 (1.49
acres, Q(5)=6.6 cfs, Q(100)=12.3 ¢fs), is a portion of the Marksheffel Road between Woodmen
Center Drive and Woodmen Road. Per this report, the revised basin and flows are Basin OS§-2%* (1.3
acres, Q(5)=5.6 cfs, Q(100)=10.5 cfs) and Basin OS-3** (1.3 acres, Q(5)=5.7 cfs, Q(100)=10.7 cf3).
The area for Basin OS2#* and Basin OS3** has been partially reduced per Marksheffel Road being
reclassified to a Type 1 Principal Arterial (107' ROW). The flows are less than the MDDP Matrix
report, hence the development of these basins shall not adversely affect adjacent or downstream
property. Upon development of this area, runoff generated within Basin OS-2%* and OS-3** will be
routed south via curb and gutter to inlets at Design Points 29 and 30, Matrix MDDP. Existing curb
inlets within the roadway will capture the storm water and shall be routed to the west through a an
existing 60" RCP which releases into an existing swale to Sand Creek. Location and conveyance of this
storm water shall be addressed upon development of this section of Marksheffel Road in a future
drainage report. In the interim, Basin OS-2** and OS-3#%* shall operate in its developed/undeveloped
state with existing inlets, curb and gutter established. (See Exhibit "H", this report).

SAND CREEK IMPROVEMENTS

Per the DBPS, improvements to the Sand Creek channel will be required with the development of this
site (see exhibits D, E, F and G). According the DBPS approximately 2200 feet of selective lining, 300
feet of 10-yr riprap channel lining and three (3) grade control structures will be required. The
approximate locations of recommended grade control structures, selective lining and 10 year rip rap has
been shown on the post development drainage map in the appendix and was determined by using the
DBPS stations and recognizable features within the Sand Creek basin (see Exhibits E, F and G}. The
exact locations of these structures will be further evaluated with the Sand Creek Channel Study and also
with the PPRTA's design for the Marksheffel Road/Sand Creek crossing. The proposed structures shall
be built in accordance to the standards set forth by the DBPS, City of Colorado Springs and Urban
Drainage and Flood Control District Drainage Criteria Manuals (see DBPS Exhibits I, J and
USDCM Exhibits K, L, M).

The proposed Sand Creek Channel Study will evaluate the need for channel improvement between
Mustang Road and Pond 3 and is anticipated to be submitted following this report. The Sand Creek
Channel Study will contain hydraulic modeling and will make assumptions for the crossing of
Marksheffel Road over Sand Creek. Final Construction Drawings will follow the approval of the
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study. Phasing for the improvements will be shown on the final construction drawings, however, it is
anticipated that the phasing of the channel improvements will correlate with the phasing of the single-
family development along the channel. The phasing and design of the proposed channel improvements
will need to be approved by the City of Colorado Springs and will need to function with the
development (This development is anticipated to have 4-5 phases, and be developed over the next 4-5
years).

WATER QUALITY

The proposed water quality facilities shown on the enclosed drainage map will provide sufficient
rainfall treatment for the site. Per the Woodmen Heights MDDP, the Sand Creek Detention Facility
No. 3 will provide the necessary 100 year detention storm volume for the site. The onsite sand filter
(SF) water quality basins will be private and shall be maintained by the filings homeowners association.
The water quality volume required for the site has been determined using the guidelines set forth in the
City of Colorado Springs/El Paso County Drainage Criteria Manual - Volume I1. The SFWQ basins are
be identified as North, Central and South and are illustrated on the Post Development Drainage Plan.

Based upon the drainage criteria the North SFWQ is required to have a minimum design volume of
3,138 cu.ft., however it has been designed by M&S Consultants to provide a WQCV of approximately
3,246 cuft. The Central SFWQ is required to have a minimum design volume of 17,718 cu.ft.,
however has been designed to provided approximately 18,800 cu.ft of water quality treatment volume.
The South SFWQ is required to have a minimum design volume of 18,017 cu.ft., however has been
design to include a proposed WQCV of approximately 20,989 cu.ft. All collected flows reaching the
facilities shall be detained to a 12-hour drain time. Under drains shall be included in the design of the
SFWQ. The under drains may be deleted if the site passes the double ring infiltrometer test. In the
cvent the outlet boxes for the facilities clogs, runoff reaching the ponds will over top the various
overflow spillways and shall be routed into Sand Creek. Rip rap aprons have been proposed at each of
the ponds outfall locations to dissipate energy and prevent local scour. Storm water detention and
infiltration design data sheets for the Water Quality Ponds have been included in the appendix of this
report.

EROSION CONTROL

1t is the policy of the City of Colorado Springs that we submit an erosion control plan with the drainage
report. At this time we respectfully request that the erosion control plan be submitted in conjunction
with the final grading plan. Proposed straw bale check dams, silt fence, vehicle traffic control, and
reseeding are proposed as erosion control measures.

CONSTRUCTION COST OPINION

Public Drainage Facilities Reimbursable- 72” Storm Conveyance System (Filing No. 1)

Item Description Quantity Unit Cost Cost

1. 72”RCP 1119 LF $350/LF $391,650.00
2. 22.7x3.0' CDOT Inlet 1 EA $25,000/LF $ 25,000.00
3. Typel MH 2EA $10,000/EA $ 20.000.00

Total= $ 436,650.00

Public Drainage Facilitics NON-Reimbursable-Shiloh Mesa-Residential (Filing No. 1)
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Item Description
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18” RCP

24” RCP

30” RCP

36” RCP

42” RCP

Type 1 MH

Type 2 MH

4’ Sump Iniet

8’ Sump Inlet

12’ At-Grade Inlet
SW-WQ Pond*
Interim Det Pond**
Type H Riprap™***

Quantity

226 LF
596 LF
587 LF
295 LF
560 LF
4 EA
3EA
6 EA
1 EA
lEA
1 EA
1 EA
600 CY

Unit Cost
$40/LF
$50/LF
$65/LF
$75/LF
$85/LF
$6,500/EA
$4,500/EA
$3,000/EA
$5,000/EA
$6,500/EA
$28,000/EA
$20,500/EA
$350/CY

Cost

$ 9,040.00
29,800.00
37,570.00
22,125.00
47.600.00
27,000.00
13,500.00
18,000.00
$ 5,000.00
3

$ 28,000.00
$§ 20,500.00
§ 29.450.00

LR AR R o R B

Total= $ 294,085.00
Includes CDOT style box and grate, boulder retaining walls, outlet and spillway riprap protection
Includes riprap spillway, outlet and low-flow protection

**%* Includes riprap protection near Mustang Road and Interim drop from Interim Det. Pond

Public Drainage Facilities Reimbursable- Sand Creek Improvements (Future Filings)

Item Description

1

2.
3.
4,

Channel Selective Lining
Channel 10-yr Riprap
Channel Grade Control

72" RCP

Quantity
2200 LF
300 LF
3EA

94 LF

Unit Cost
$150/LF
$150/LF.

$150,000/EA

$350/LF

Cost

$ 330,000.00
$ 45,000.00
$ 450,000.00
$ 32.900.00

Total= § 857,900.00

Public Drainage Facilities NON-Reimbursable-Shiloh Mesa-Residential (Future Filings)
Item Description

el e i ol s

* Includes outlet box, grate, and outlet and spillway riprap protection

18” RCP

24” RCP

30” RCP

36” RCP

42” RCP

Type 1 MH
Type 2 MH

4 Sump Inlet

6’ Sump Inlet

8* Sump Inlet
Central WQ Pond*
North WQ Pond*
Type VL Riprap

Quantity
16 LF
753 LF
288 LF
465 LF
270 LF
6 EA
3EA
3EA
2EA
2EA

1 EA

1 EA
60 CY

16

Unit Cost
$40/LF
$50/LF
$65/LF
$75/LF
$85/LF
$6,500/EA
$4,500/EA
$3,000/EA
$4,000/EA
$5,000/EA
$15,000/EA
$15,000/EA
$40/CY

Cost
b 640.00
37,650.00

18,720.00

3

$

$ 34,875.00
$ 22,950.00
$ 39,000.00
$ 13,500.00
$  9,000.00
$  8,000.00
$ 10,000.00
$ 15,000.00
$ 15,000.00
$  2.400.00

Total= $ 226,735.00
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DRAINAGE, BRIDGE AND POND FEES

The Shiloh Mesa-Residential site is located within the Sand Creek Drainage Basin. The site as defined
above consists of 68.88 acres. Shiloh Mesa Filing No.1 consists of 19.956 acres, the remaining future
filings total 48.924 acres. The 2015 Drainage, Bridge and Pond Fees per the City of Colorado Springs
for these sites are listed below:

Shiloh Mesa Residential Filing No. 1 (19.956 ac)

Drainage Fee: $10,247/acre x 19.499*acres $199,806.25
Bridge Fee: $ 622/acre x 19.499* acres $ 12,128.38
Pond Fee (Land): $ 1,070/acre x 19.499%* acres $ 20,863.93 .
Pond Fee (Facilities): $ 3,005/acre x 19.499* acres $ 58.594.50

Total fees: $291,393.06

*100-year flood plain subtracted out from developed acreage (0.457 ac).

Shiloh Mesa Future Residential Filings (48.924 ac)

Drainage Fee: $10,247/acre x 45.824% acres $469,558.83
Bridge Fee: $ 622/acre x 45.824%* acres $ 28,502.53
Pond Fee (Land): $ 1,070/acre x 45.824* acres § 49,031.68
Pond Fee (Facilities): $ 3,005/acre x 45.824% acres $139.763.20

Total fees: $686,855.94
*100-year flood plain subtracted out from developed acreage (3.103 ac).
DRAINAGE COST COMPARISON AND CREDIT SUMMARY

Sand Creek Drainage Basin Planning Study Assumed Costs (Filing No. 1)

Description DBPS Cost Inflation Multiplier Today’s Dollars-Reimbursable
Mustang Road 2-60” CMP $14,400 x 1.79 $0*

*Not to be installed with this Development

Reach 150-2 Riprap lined channel $480,000 x 1.79 $859.,200.00

Total= $859,200.00

Sand Creek Drainage Basin Planning Study Assumed Costs (Future Filings)

Sand Creck 160 Se¢lective Lining $279,400 x 1.79 $500,126.00
Sand Creek 160 Grade Control $64,800 x 1.79 $115,992.00
Sand Creek 160 10-yr Riprap $71,400 x 1.79 $127,806.00

Total= $743,924.00

Public Facilities: . »

Total Public Reimbursable Estimated Cost-Shiloh Mesa Residential (Filing No. 1) $ 436,650.00

Total Estimated Drainage Facility Fees (19.499 ac) . $ -199.806.25
"Fotal Difference/Credit $-236,843.75

*Because Public Reimbursable facility costs do exceed the fees due for drainage
fees, $236,843.75 is a credif at this time. Payment of Bridge and Pond Land is still required.

Gyasss Co
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Public Facilities:

Total Public Reimbursable Estimated Cost-Shiloh Mesa Residential (Future Filings) $ 857,900.00

Total Estimated Drainage Facility Fees (45.824 ac) $ - 469.558.83
Total Difference/Credit $ - 388,341.17

*Because Public Reimbursable facility costs do exceed the fees due for drainage
fees, $388,341.17 is an anticipated future credit. Payment of Bridge and Pond Land will
still be required.

Per the "Sand Creek Drainage Basin Planning Study", prepared by Kiowa Engineering, CORP., dated
Rev. March 1996 (see Exhibits A, B, C, D, E, F & G), the storm sewer infrastructure replaces Reach
150-2 (Exhibit B) and Sand Creek 160 improvements (Exhibit D). The estimated storm infrastructure
and Sand Creek improvement costs associated with Shiloh Mesa Filing No. 1 ($436,650) is not greater
than the adjusted Sand Creek tributary drainage way conveyance cost estimate of $859,200. The
estimated storm infrastructure and Sand Creek improvement costs associated with the future filings of
Shiloh Mesa Residential ($857,900.00) is greater than the adjusted Sand Creek tributary drainage way
conveyance cost estimate of $743,924.

M & S Civil Consultants, Inc. (M & S) cannot and does not guarantee the construction cost will not vary
from these opinions of probable costs. These opinions represent our best judgment as design
professionals familiar with the construction industry and this development in particular: The above is
only an estimate of the facility cost and drainage basin fee amounts in 2015, Upon completion of the
aforementioned improvements, M & S shall submit the actual construction costs to the City of Colorado
Springs/City Drainage Board for reimbursement.

SUMMARY

Development of this site will not adversely affect the surrounding development per this drainage report,
subsequent reports, and construction drawings for Shiloh Mesa drainage improvements. Phasing of the
drainage improvements, including Sand Creek Channel Improvments, shall be determined based upon
the amount of development and discharge into Sand Creek to ensure the protection of downstream
facilities and property. The phasing for the improvements will be approved by the City of Colorado
Springs with each phase of development submitted by final plat, and construction drawings for
approval. The proposed drainage facilities will adequately convey, detain and route runoff from the site
to Sand Creck. All drainage facilities described herein and shown on the included drainage map are
subject to change due to formal design considerations during the construction document preparation
stage. This report is in conformance with the approved "Master Development Drainage Plan for
Woodmen Heights Master Plan", by Classic Consulting Engineers & Surveyors (MDDP), approved
August 2004 and the "Master Development Drainage Plan for Shiloh Mesa at Woodmen Heights Sand
Creek Drainage Basin", by Matrix Design Group, Inc. (Matrix MDDP) approved November 2009,
Care will be taken to accommodate overland emergency flow routes on site and temporary drainage
conditions. The development of the Shiloh Mesa residential subdivisions shall not adversely affect
adjacent or downstream property.
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Hydrolegic Solt Group~—E] Paso County Area, Colorado

Shilch Mesa

Hydrologic Soil Group

Biakeland ioamy sand, 1 (A
to 8 percent slopes

sandy loam, Oto 3

Columbine graveliy A 831
percent slopes

- 53.2%

7

-* loam, 3 to 8 percent

- Pring coarse sandy , B . 45.8

slopes

8.8%

100.0%.

- | Totals for Area of Interest I : 1187

Description

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

The sails in the United States are @ssigned 1o four groups (A, B, C, and D) and

_ three duai classas (A/D, B/D, and C/D). The groups are defined as foliows:

Group A. Soiis 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 modsrately deep or deep, moderately well drained orwell drained
soils that have moderately firie texture to moderately coarse texture. These soils

have a moderate rate of water transmission,

Group D. Soils having a very siow infiftration rate (high runoff potential) when
thoroughly wet. These consist chieily of clays that have g high shrink-sweli
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,

It a sofl Is assigned to 2 dual hydrologic group (AD, B/D, or C/D), the first letter is
for drained areas and the secong is for undrained areas, Only the soils that in their
natural condition are in group D are assigned to dua] classes,

Naturai Rescurces Web Soif Survay
Conservation Service Nalional Cooperative Soll Survey

817014
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‘ Hydrolgic Soif Group-El Pasn County Area, Colorado Shiloh Mesa

’ Rating Options

Aggregation Method: Dominant Condition
Component Percent Cutof None Specified
Tie-break Rule: Higher

. - jShu NaturalRasources Woeb Soil Survey 8/27/2014
- Conservation Service Natienel Cooperativa Soit Survey Dare 4 —us



ANNOTATED FIRM PANEL 08041C0535F
WITH REFERENCED PORTIONS OF
- CASE No. 04-08-0779pP
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cheral Emergency Management Agency

Washington, D.C. 20472
AUG 15 2005 - S
CERTIFIED MAIL IN REPLY REFER TO: E
RETURN RECHIPT REQUESTED Case No.: 04-08-0779p
Thie Honorable Jim Bensberg gmuﬁg g?: g; :;]a;g County, CO
Chairman, El Paso County Effective Date of
Board of Commissioners T peaeof DEC 07 2005

27 East Vermijo Avenue
Colorado Springs, CO 80903

Dear Mr. Bensberg:

The Flood Insurance Study report and Flood Insurance Raté Map for your comnunity have been revised by I
this Letter of Map Revision (LOMR). Please use the enclosed anmotated miap panel(s) revised by thig _
LOMR for floodplain management purposes and for all flood insurance policies and renewnls issued in your

comrnunity.

technical questions regarding this LOMR, please contact the Director, Federal Inswtance and Mitigation
Division of the Department of Homeland Security’s Federal Emergency Management Agency (FEMA) in
Deaver, Colorado, at (303) 235-4830, or the FEMA Map Assistance Center toll free at 1.877-336.2677
(1-877-FEMA MAP). Additional information about the NFIP is available on our website at
http:/fwww.fema.gov/nfip.

Sincerely, : f
D% Kelty B Brwaw i '
For: Doug Bellomo, P.E., Chicf

Patrick F. Sacbibit, P.E., CFM, Project Engincer
Hazard Identification Section . Hazard Identification Section

 Mitigation Division Mitigation Division

Emergency Preparedness Emergency Preparedness
and Response Directorate i and Response Directorate

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

c¢:  Mr. Kevin Stilson, P.E,, CFM -

Regional Floodplain Administrator
Pikes Peak Regional Building Department




Case No.: 04-08-0779p

TYPE: FIRM

pagé lof4 |lesueDate: AIG 15 2008 | Effectiva Date: m ‘
i 9 Federal Emergency Management Agency
| Washington, D.C. 20472 "
l - LETTER OF MAP REVISION
DETERMINATION DOCUMENT
| COMMEUNITY AND REVISION INFORMATION ' PROJECT DESCRIPTION BASIS OF REQUEST
El Paso County NO PROJECT HYDRAULIC ANALYSIS
Colorado NEW TOPOGRAPHIC DATA
‘COMMUNTY {Unincomporated Areas) : |
COMMUNITY NO.: 080059
IDENTIFIER | East Woodmen Road to Mustang Piace o mmcm;srgmamn‘m?amm;um
| | | '
mﬁs" Sand Greek - from approximately 2,200 feet downsirean of East Waodmen Road to Mustang Place
_ SUMMARY OF REVISIONS .
Effeclive Flooding: Zons A No BFEs* No Floodway BFEs* Floodwey Zone AE
Revised Flooding:  Zons AE BFEs Floodway BFEs Floodway Zone AL
incraases; © YES YES YES YES YES YES
'} Decreases: NONE NONE NONE YES NONE YES
] [ BPEs — Bows Foed Elevaliors — —
ANNOTATED MAPPING ENCLOSURES ANNOTATED STUDY ENCLOSURES
JTYPE: FRM'  NO.: 08041COS35F  Data: March 17, 1007 DATE OF EFFECTIVE FLOOD INSURANCE STUDY: August 23, 1090
NO.: 08041COS45F  Date: March 17, 1987 FLOODWAY DATA TABLE: 5

PROFILES: 204P and 204P(a}

'FIRM—HoulfmmmRabaMap:“FBFM—FhodBournasymdFloodwnyuap:“*FHBM—FhodedBomduyMap

B DETERMINATION
This document provides ihe determination from the rtment of Hometand Security’s Federal v
formsareedm!badahuum{s ﬂwmw mw.m(m’

Pairick F. P. E
Sachii, P.E., CFM, Project nginecs

Hezard

Emastancy Pea

= | '

Ev Y —— -




FLOODING SOURCE FLOODWAY BASE FLOOD
o WATERSURFACE ELEVATION
_ WITHOUT WITH
CROSS SECTION DISTANGE' WIDTH SECTIONAREA | ME=aN vELOGITY REGULATORY FLOODWAY FLOODWAY INCREASE
. (FEED) (SQUARE FEET) (FEETPER —
o ~.SECOND) NGVD
(cont’d)
CA 164 427 6.1 6.748.7 6.748.7 6.749.4 0.7
cB 41 223 117 6.761.2 5,761.2 6.762.2 1.0
cc % 270 9.6 6,7173.6 6,713.6 6.773.7 0.1
cD 50, 218 . L9 5.7%2.6. 6.7R2.6 67835 0.7
CE 65. 284. 8.8 6.793.9. 6,793.9 6,794.4 0.5
cF 50 23 i 6,804.5. 6,804.5- 6,804.5 . 00
G %0 213 117 6,818.1- 6,815.1 - 6.815.3 0.2
CH. 205 347 72 6,823,9. 6.83.9 6,824.5 0.6
c 180 267 9.4 68267 6,226.7 6,827.7 X
or 210 340 7.3. 6.831.1 6,831.1 6.831.1
g 195- 334 - 75" 6325 68325 6,832.5
90- L 2% 9.8 68380 " 6,838.0 6,239.0
’.m_ 26 503 5.2 X 58474 63483
CN  — 128 19 6,861.1 6,861.1 6,861.2
o -’y 364 1.1 '6,870.2 6802 6,870.2
cp 172, 34 3.0 6,880.5 6.888.5 6888.7
| co_ 109 263 92 6935 |  soms 6,903.7
%& " i 55 m‘“‘“&@;
cs 117 287 9.} 6944 ] 6.544,1 ~ 6,944,
. Data _ |
. Peet Above Confluence YWirh :
: W N
o FEDERAL EMERGENCY MANAGEMEITAGENCY FLOODWAY D A
EL PASO COUNTY, CO SAND CREEK ook
AND INCORPORATED AREAS REFLECT LOMR
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Shilok Mesa
Final Drainage Report
Area Draingge Summary

Historie Condition .
o R — Julinl/ Ovoriand ClearnabiSwoet Thue of Treosl T, INTENSITY * MIOTIL prows
RAK mmu o Con | Lagth | Haghy T Tow Flmgth | Sipe | oy Vihedy | T, |TOTAL[ Lostien h | . o Qe
B RN A B 254 ] s'" =m B B T T %] #Ha 1 a7 21 -ﬂ‘.‘.?.” .EH_’ '%'3
] 30 T L BT T - e 4] 4 | &3 LU T B Y
B D N s T ET I Sm e iom Mo oa3 | o BTN YR T
-3 L BEET BT € U T 13 VB | e |15 Y] Y] 24 29 52§ ¥ T M2
i W s ] | w [Z] 4§ w0} wm | oame [ 27 [1] =4 2 a ) eyl 24
_ " 540 Joas F oaw | e st asrws | m | ww] 14 [ A3 s is F 34 [ o7
oS 4w e | omw § % ¢ e AT A AT T ] % ETE] 23 2138 [ 96
: o a5 1 32300 720 | 340,01
—~ %L —Hm.-.r-l
. * Joianglty wyoetk b ol S abactes o Uhantanl Weglics & 10 i, S by:
L ' D oot o Wowan Rlghte 3005077 P 00) b;‘) A M____S_lmﬁ
v o L/EOV (Velncity From B, 50 Checked by: VAS -
i } aloclty V=Cv*870.5, § i i
b Chotk = [O+L/I80
Uzhﬂaahmn-i-imr.nts.nmhmﬁm
wmaﬁmnmonmtw

Paoa 1




-
Shiloh Mesa
F?ualﬂmagekzport
{Area Drainage Summary)
Post Developmens
S Componte — it/ Overtand Clavosl et Dot ot 00 | tmwsinsry o 10%42 FrONE
mmq'hm&wn r..mummvwi-mw-huh'-'-ﬂ-ﬂ-
: AT ] iAo o f ey 3 Y] [ N T - Y 15 135 27 €7 rg "m’ p
] el B BT B iy 33 e [ i | 2 Y3 € JTY] LN BT B ey
27 M Fon [ e ] 7 1 s 0o T e e Ty a1 43 104 L BT B 2 T
r7] bl L N T B T 74 IRy BT Tx) ol 3 s wutis 73
17 13 { ok | uw | 5% i BT 4s T NS 50 33 7 w1 w37 67
77 LU T - ' My § a7 § wa | aox |5 7} 38 127 WU es T 76 | Tax
o Wyl =T o s Bl 2 | @ 3§53 LU BT B ey ;
i
- |
Pir) sl g oom | s [ 23] 12s 2 1 s Jam | s 55 13 o1s L LN FTTY Y, |
|
Y] Dilon | em | 4 s b oax f oo | i | = 7] 38 123 | & | 84 | 750
D2 ) in Jam T e a 14 73 LN T3 Y 41 %2 17 W 1 ea §ILT | 555
FiT] P BT T T z Wi 52 F a6 | im] = 42 13 Ty @ 2 iy 174
D3 040 1 830 | ops ) % 29 23 w x| om E7) 10 ] 81 I s 35 i
;7 145 § ox | 060 240 2 153 132 120 | 0% F] 13 [ [£] Fr] &4 1 3p 6.3 i
i
‘ - FE N BT v T 3 s 1 o m [ I [Tl 13 4 s o ¥V i 1 53
14
o .
[ 7] 2% 1 on [ 0o | =5 7 Wil =l 5 ] 13 127 Wl i V40 | 0%
GI 175 [T o480 2 7 [EX] n [ 1% F-) 44 E -1 ) as [11 5.3 4]
& |mlw s 4 s | a7 | @ | an i = Y 14 101 S ET I DY i 3
L]
a5 | ia | % s 0 | 18 2 T 2 | ma | a7 [T BT a5 e To7
asigw | 15 | s T T3 el BN T8 T e T 7 | wa CN BTN Ty
"G5 | 09 | ow | on ] 4 24 [ a7 1 2% | o2 27 E] [T 8 [ 2| 5 [ 78
[0 | o1 [ % oo T = [ T N N EC A 17 35 58 S Y w P33T &0
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T Revised arecs o iz or ﬁw for 22t ut -Mymwﬁ,
T ki TS it e Urbaabnd Sicle & 10 iz, e Ma-Urbegimd Wb’-‘w_ﬁr
it o Jor 38001 Mina it Wosdimon Hsighitn Dads; 1]
-
LAV (Velocity Prog Hg. 501) Chocked by: VAS
—_———
‘cloclly VaCOv*870.5, & in
Check= 10411180
MWIMT,ﬁSnMBW
wm.mr,mum#m
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Shiloh Mesq

Final Drainage Report
Surface Routing Summary
I Flow
Design Contributing Egqiivalent | Equivatent Muxiwim Comaments
Point(y) Beasins c4, e Te s | Tw |2 | 0
o081 031 129 172 21,0 29 52 38 2.0 B Channel Flow .NorﬁBLmdﬂ
I HI, 081, & *03s 559 9.14 0.7 1§ 28 720 | 3635 Low sids of Dual m@mm
2 Hi, B3, 081, & *035 792 ILoo 60.7 L5 23 | 244 | 3707 Channe! Flow mmﬂw\
H3 H3 2.55 .57 411 20 3.6 3.1 12.8 Channel Fiow across southern prop Endry
e a4 193 FX7] 14 29 52 7 | 142 Flows trrfo Sund Creek
HS s 343 483 256 28 47 21 2.8 Flows into Sand Creak
HE H§ 135 189 283 2.5 45 3.4 8.4 suys soutk olons of Marks




Design Contiibuting Commenty
i} Al 37 __BDIOR Semp Tores
A2 A2 | 30 __&DI0R Stowp Infet 3
A3 A3 40
B Bl 45
B2 B2 17
CI C1 19
c2 c EL)
Ad A3 A4 3.0
Kesither 2 PhindGy Boicey
Gl [ 24
G2 G2 41
Kl ] 19 Simp
F2 b 17 4'#104@1&&
D2 D2 EY3 12" D-10-R At-Grade Infet
DI Pl a7 8'1)-10-R Sump Inle:
DS D3 51 4 D-10-R Sump Inlet
D3 D3 40 4" D-10-R Siowp Fnler
Dd 41,02, ¥1, 52, D1, 12, 13, DS 3.6 Relesse into Southeast PO Pond
gg‘ — !ns!! : 16
O87 Q874 DE1p% 41
_.%_ — L 1.0
[+ 0483 51
i o5 Ofgve N 43 .
053 Of3** 49 X 3
Calculatad by BT
 Dat= YI6R0S
Checiod by:




Shiloh Mesq

ADDENDUM to FINAL DRAINAGE REPORT
(Street Capaci; Summary -InitlaIStom)
Sirest Sid=
Stroet Name Coxtrituting Besing D,w, tloms) f,",:,’: % ﬁ “'3;" Qfs‘%) Gﬁﬂca‘::m umm?ﬁ# Dot thect
ot max 0t O | & |awiasesry | (mg 7.3 ) rmp), cfs(other)

Kenosha Road Dt w Collector Veetical | 0.013 84 194 o oK ox
Kenodha Road D2 E Collector | Vettieal | 0013 | 117 | 19.9 0.34 oK oK
Kenosha Road Ds B Collector | Vertical | 0012 | 18 188 0.18 oK I
Codrivgton Place D3 BOTH Residentil | Ramp | 0015 | 38 136 0.21 oK ox
Moorsbanik Drive Al BOTH Residential! | Remp | o015 | 77 138 0.28 ox oK
Callendals Drive A3 w Reddential | Ramp | 0010 | 47 113 0.26 oK ox
Calicndale Drive A2 B Residertial | Remp | 0010 | 54 1.3 0.33 OK oK
Barraport Drive Bl w Residental | Ramp | 0021 | 35 162 0.20 oK oK
Bartaport Drive B2 B Residentiat Remp | 6,020 78 15.0 0.27 oK ¢4
Sandamete Drive 1 w Reaidentist Remp | 0016 | 33 14.4 021 ox ox
Satdsmere Drive (o} E Rotidential | Ramp | 0025 | 103 17.9 030 oK ox
Batraport Drive G1 w Resideatil | Remp | 0017 | 23 148 0.20 oK oK
Barraport Drive a2 B Residrtial | Ramp | 0020 | 33 15.7 024 oK oK
Smudemers Drive Pt w Realdestial | Remp | 0016 | 4 141 024 ox ox
Sandsmere Drive P2 E Residentill | Rwmp | 00w | 20 132 0.23 ox oK
Braport Diive D2 %1/2) (WILL FIX LATHR CEB) E Residential | Ramp | 0010 | s34 113 0.27 oK oK
Sandsmere Drive c2 B Rosidentisl | Ramp | 0029 [ 105 192 0.29 oK

l.&olubpocﬂ%lmdhl!mm

ME OWil, Jnc,
Draingge Cales G tawplots

Fepe Fof'l
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 SHILOH MESA

FINAL DRAINAGE REPORT
(Storm Sewer Routing Summary)
Contributing wivale Muccimssems
;2: H‘Rm _C:_L B'g::” Te ﬁu @y Mﬂm Comments
1 ; _72‘, 340.0 2-60" oup
2 088 20 | 2400 72FRCP
3 Dr Al 1 3.27 s 3 | 83 ¥ 151 24" RCP
4 DPH1 072 L E 7] 74 45 10 3.2 67 18"RCP
s DPR2 295 246 12 a7 les | 26 | 163 24" RCP
& FRA+FRS 27 230 127 7 | 66 | 1oz 21y 24"RCP
7 brci oas 182 1A 329 | 6 3 71 18" RCP
] Drc: a7 315 ILs 19 68 | 108 224 30"RCP
4 m7+rRy a6 4.7 115 39 69 .7 29.5 3"RCP
Ie PRE+FR S 640 757 12.7 17 &6 | 239 56.2 36" RCP
Fi DF A3 FRE 133 104 @ | 2] 47 9.9 18"RCE
12 DPA2 3¢ in 193 ‘38 54 &3 20.8 24* 3P
M FRI1I+M 12 425 510 193 k¥ 54 I29 275 Jo"RCy
, 15 FRI6+PR 14 10.65 1267 198 e 4 323 63.4 42" RCp
L 16 breai #.28 1.08 128 33 6B i3 F4 18*RCP
(£ 17 PPrG2 129 155 101 41 | 713 53 .2 13" BCP
P 1) FRI6+PR17 27 | . ags 12.0 el 22 | 126 24" Ree
1% £ g ] L6a 1M 1y 37 | es 40 &6 18" RCP
29 brr1 119 143 114 39 6 4.6 5.9 18"RCY
27 FRIS 4 PR 20 227 7 127 37 5 &5 151 24*Rep
22 TRIO+PH 2 “w $3z 127 37 | 66 | 145 353 R
28 DFD2 179 25 127 35 | o4 s 166 . 24"RCP
29 PRI2+PR 28 €23 791 137 16 | aa 24 50.7 36" RCP
23 D¥ D1 297 272 1 ] 37 | es &4 180 24" RCP
24 DP DS 0.36 03s 59 51 1 18 3.5 18* RCP
: 25 PRI9‘PR23I+PR2M4 | oas 1101 B7 3 fs4 | 319 | 76 d2*RCP
26 DP D3 08¢ 143 105 8 | 12 as 74 18* BeP
- 27 ‘PR25+PR 16 L% )] 12.0¢ 17 6 | s4 } 358 772 42" RCP
NOTES:
I.Mawmvﬁmbwduim%mﬁominmaﬂk)-
2, DP - DESECN POINT
3, FR - FIFE RUN Calculgiedby: ET
Dute: 371612015
Chockedby: VAS

~28 CIVIL, Inc.
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Partially Full Pipe Flow Calculator and Equations - Engineers Edge Page 1 of 5

ENENIECEREE i . R Enginecting
Ence JUnp: 49 PDH's souwms: . Troang
Salotions By Deskn : L _ Gl Courses Avarable 24,7

Partially Ful! Pipe Flow Calculator and Equations :
! Eiyld Flow Table of Contents | Hydraulic and Preamatic Knowledge ‘Home
» Engineeting Forum
‘ mwmmwmmwmwmxﬂmmmmquﬁmm -Ensmeems.um
o mlﬂﬂdormﬂmbeuudﬂxmﬂfomﬂmﬁupimhnﬂmeﬁngmghmmeﬁdmmmh » Enginegring Videos L
s considered to be variable, dependent upon the depth of fiow. » ngi Cl] 1
: Engingering Togl
HP's Big Data Partially Full Pipe Fiow Calculations - U.S. Unttr 'Emmenng,;gm
5 I t n ﬂ.&]mhﬂmnfnhchmﬂ,lndmngammv m%ﬂm
olutions for pipes more than half full Tolerancing
dse TA0:% . + DEM DFA Traiging
o your vats. Instructions: Enter valuet in blus boxes, Cakculattons in pellow  Training Ogline
baninmer e Inpids Cakeulationy mm—;
nsghis, » Advertising Centar
Pipe Diameter, Doy 721 g PlpeDlameter, D= __ 6 f G 1
Depth of low, ¥ 70 m Pipe Radlus, r 3 ft
(must bavey 2 b/2) ' 0t Wobpago
ﬂm&mmﬂdshtll L
Full Pipe Manning .
roughnass, nan=f] 0013 Central Angle,q=]_ 057 { radiaps SUbn}i? an
Channe} bottom Cross-Sect. Area, A=] 2885 / APT;CIQ

ﬂmsm fi/k

Wetted Parimeter, P=f 168 3

Calculations Hydraollc Radiue, R=4_167 | ¢
> P i 01308 Dischargs, Q=F 34521 } oz, Beconie a
Partixlly Full Manning Ave.Netocty, el 1231 | njsec Engineers Edge
roughness, n = Coniributor
pipe % Fall [(A/A4n)*10095] =

i’ o r=Df2

L h=2r-y
(loydraulic rading)

n. R=A/P
Enginsering Design for (Manxing Equatinn)
Manufactrabdity

Q= (148/m)(AY RV (s
V=Q/A P

Bouation usad for n/owr: o/t = 135 - (/D S}05 (for05 < 3D < 1)
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Dmx, = aso' '
Dmix;pe = (67
: L

Q= 17a4+1 sm)(})max+wflz)“’

whewW= 3 feit
o w=4indm

Clogmpmw 1.25
‘ L:(IZS) Imgthofnﬂetopmwg
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SHILOH MESA
FINAL DRAINAGE REPORT
(Inlet Calculations - Sump Condition)

Total Flow: Qs = L8cfs
Qico = 35ck

Maximum allowable ponding depth ot sump:

Dmax; = (.50
Dmax;sy = gg7

1L.7(Li+1.8(W))(Dmax + w/12)"*5

Qi

where: W = 3 feet
w = 4inches

Clogging Factor = 1.25
Li(1.25) = Length of inlet opening

5-Year Event: 4  foot inlet required

100-Year Event: 4  foot inlet required

(Install a Public 4' D-10-R inlet to accept both 5 yr. & 100 yr.
developcdﬁwaﬂhisdcsignpaint.) .

Calculated by: gy

Date: 9/25/2014
Checked by: vas

MS CIV1L, Inc.
Drainage Calcs_GT template * Pagelofl

/2001 ¢
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Stormwater Detention and Infiltration Design Data Sheet

Warkbook Pratected Worksheet Pretected

Stormwater Facility Name: Shiloh Mesa - Southern WQ Sand Filtration Basin

Facility Location & Jurisdiction: SW corner of the Shiloh Mesa Site, Colorado Spring

User {Input) Watershed Characteristics User Defined | User Defined | User Defined | User Defined
Watershed Slope 001 I/ Stage [ft] Area [ftr2] Stage [ft] Discharge fcfs]
Watershed Length-to-Width Ratio = qLw 0.00 3,849 0.00 0.00
Watershed Area = ‘lacres 0.55 3,887 0.55 0.32
Watershed Imperviousness = ‘Ipercent 155 3,964 1.55 0.52
Percentage Hydrologic Soil Group A = Jpercent 2.55 4,138 2.55 0.68
Percentage Hydrologic Soil Group B | percent 3.55 4,312 355 0.80 ..°
Percentage Hydrologic Soil Groups C/D = |percent 4,55 "5,663 4.55 092 -
Location for 1-hr Rainfall Depths {use dropdown): 5.55 6,534 5.55 52.84: -
User Input 6.55 7,841 6.55 7439
7.55 10,890 7.55 9095 -~
7.75 11,326 7.75 93.94: -
User Input: Detention Basin Characteristics
WQCV Design Drain Time ={ 7 12,00
;
|
- treate a new stormwater facility, and
attach the pdf of this worksheet to that record.
Routed Hydrograph Results
Design Storm Return Period =  wacy 2 Year 5 Year 10 Year 50 Year 100 Year |
One-Hour Rainfall Depth =377 5 Y 1.50 1.75 295 252 . in
Calculated Runoff Volume = 0.364 1,227 1.668 2.080 3.126 3.660 acre-ft
OPTIONAL Override Runoff Valume =[f:*; facre-ft
Inflow Hydrograph Volume = 1.668 2.079 3.125 3.659  [facre-ft
Time to Drain 97% of Inflow Volume = 10,0 10.3 9.8 9.4 8.4 80  [lhours
Time to Drain 99% of Inflow Volume =} 12.0 12.3 118 114 10.7 105 [fhours
Maximum Ponding Depth=f __ 3.15 4.97 5.28 5.42 6.09 656 it
Maximum Ponded Area = 0.097 0.138 0.145 0.147 0.166 0.180  Jacres
Maximum Volume Stored = 0.289 0.500 0.544 0.564 0.569 0.750 Wacre-ft

South SDI_Design_Data_v1.03, Design Data 10/30/2015, 7:44 AM



Stormwater Detention and Infiltration Design Data Sheet
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Stormwater Detention and Infiltration Design Data Sheet

workbook Protectard Waorkskest Protected

Stormwater Facility Name: Shiloh Mesa - Central WQ Sand Filtration Basin

Facility Location & Jurisdiction: Mid and west of the Shiloh Mesa Site, Colorado Spring

User (input) Watershed Characteristics User Defined | User Defined | UserDefined | User Defined
Watershed Slope 01300 fefe Stage [ft] Area [ftr2} Stage [ft] Discharge [cfs
Watershed Length-to-Width Ratio =

Lw 0.00 5,740 0.00 0.00
Watershed Area

acres 1.00 6,970 1.00 0.69
Watershed Imperviousness percent 2.00 8,233 2.00 0.93
Percentage Hydrologic Soil Group A = percent 2,50 8,407 2.50 1.05 .
Percentage Hydrologic Soil Group B

percent 3.00 10,237 3.00 50.30
Percentage Hydrologic Soil Groups ¢/D = percent 4.00 12,023 4.00 86.35

i
|
i
i

.. After completing and printing this worksheet to a pdf, go to:
httops://maperture. digitaldataservices.com/pvh/viewer=cswdif

* create a new stormwater facility, and
attach the pdf of this worksheet to that record.

Routed Hydrograph Results

Design Storm Return Period = WQCv 2 Year 5 Year 10 Year 50 Year 100 Year ||
One-Hour Rainfall Depth 50 s 1,50 1.75 2.25 252 i
Calculated Runoff Volume = 1.641 2.045 3.074 3.599 gacr&ﬁ:
OPTIONAL Override Runoff Volume =] o T flacre-t
Inflow Hydrograph Volume =  0.357 1.206 1.640 2,045 3.074 3599 [lacre-ft
Time to Drain 97% of Inflow Valume = 9.9 9.1 8.4 7.9 7.0 66  |lhours
Time to Drain 99% of Inflow Volume = 12.4 11.7 11.0 10.6 9.6 9.3 Ilhours
Maximum Ponding Depth=f 178 2.73 2.92 2.99 3.50 3.77 e
Maximum Ponded Area=f 0,183 0.212 0.228 0.234 0.256 0.267  |acres
b Maximum Volume Stored =||  0.280 0,462 0.504 0.519 0.646 0715 Racreft

.. Central SDI_Design_Data_v1.03, Design Data 10/30/2015, 10:30 AM



Stormwater Detention and Infiltration Design Data Sheet
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Stormwater Detention and Infiltration Design Data Sheet

workbook Protected

Stormwater Facility Name: Shiloh Mesa - North WQ Sand Filtration Basin

wWorkshest Protected

Facility Location & Jurisdiction: Northwest corner of the Shiloh Mesa Site, Colorado Spring

User (Input} Watershed Characteristics User Defined User Defined User Defined User Defined
Watershed Slope 0. ft/ft Stage [ft] Area [f1A2] Stage [ft] Discharge [cfs)
Watershed Length-to-Width Ratio = Lw 0.00 1,154 0.00 0.00
Watershed Area acres 1.00 1,917 1.00 0.18
Watershed Imperviousness =| percent 2.00 2,810 2.00 0.36 .
Percentage Hydrologic Soil Group A = percent 2.50 3,311 2.50 0.28
Percentage Hydrologic Soil Group B percent 3.00 3,833 3.00 27.55
Percentage Hydrologic Soil Groups C/D =| / percent 4.00 4,966 4.00 47.54
Location for 1-hr Rainfall Depths {use dropdown}:
User Input
create a new stormwater facility, and
attach the pdf of this worksheet to that record.
Routed Hydrograph Results
Design Storm Return Period = WQCV 2 Year 5 Year 10 Year 50 Year 100 Year ||
One-Hour Rainfall Depth ={[ "  ig507 [ g 1.50 175 2.25 2.52 * i ffin
Calculated Runoff Volume = 0.063 0.291 (.362 0.545 0.637 acre-ft
OPTIONAL Override Runoff Volume =f| /00wt - facre-ft
Inflow Hydrograph Volume = 0.063 0.290 0.362 0.544 0.637 facre-ft
Time to Drain 97% of Inflow Volume = 8.2 10.0 0.7 9.0 8.6 hours
Time to Drain 99% of Inflow Volume = 10.2 12.0 1.8 11.1 10.9 hours
Maximum Ponding Depth = 1.18 2.60 2.60 2.68 2.70 ft
Maximum Ponded Area = 0.048 0.078 0.078 0.080 0.081 acres
Maximum Volume Stored = 0.044 0.132 (.132 0.139 0.140 acre-fi

‘North SDI_Pesign_Data_v1.03, Design Data

10/30/2015, 12:53 PM




Stormwater Detention and Infiltration Design Data Sheet
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Stormwater Detention and Infiltration Design Data Sheet

Workboor Pootec: ad

Stormwater Fadility Name: Shiloh Mesa - Temporary Pond

Wortsheer Protected

Fadility Location & Jurisdiction: West edge of the Shiloh Mesa Slte, Colarado Spring

User (input) Watershed Characteristics User Defined | UserDafinad | UserDefined | UserDafined
Watershed Siope = 0.023 /e Stage {ft} Area [it*2) Stage (it} | Discharge [cfs]
Watershed Length-to-Width Ratio = 450 Lw 0.00 8511 0.00 0.00
Watershed Area={  323.00 acres 100 9,583 1.00 540
Watershed iImperviousness = 9.0% percent 2.00 10,454 2.00 17.50
Percentage Hydrologic Soll Group A = 73.8% percent 3.00 11,326 3.00 3220
Percentage Hydrologic Soli Group B=|  26.2%  {percent 4.00 12,197 4.00 43,80
Percentage Hydrologic Soll Groups C/D = 0.0% percent 5.00 13,504 5.00 5330
Location for 1-hr Rainall Depths {use dropdown): 6.00 14,375 6.00 6150
IEH'M lv] 7.00 15,?;@‘9, 7.00 192,10
8.00 16,438 B.00 424.00
User Input: Detentian Basln Characteristics
WQCV Design Drain Time = 7200 Ihours
Aﬂnrcomp!aﬁn;md pmunxthlsmﬂ:d!eettu ] pdf, goto:
attach the paf of this worksheet to that record. )
Routed H 'aph Results
Design Storm Retum Period = waocv 2 Year 5 Year 10 Year 50 Year
One-Hour Rainfall Depth = 0.50 119 1.50 1.75 2.25
Calculated Runoff Volume = 1.648 1.245 2.932 5.168 16.667
OPTIONAL Override Runaff Volume =|
Inflow Hydrograph Volume = 1.648 1,244 2932 5.162 16.659 23378 Jacreft
Time to Draln 97% of Inflew Volume = 2.7 27 2.6 2.6 2.1
Time to Draln 99% of Inflow Volume =| 3.2 3.2 3.2 31 29
Maximiim Ponding Depth=f _ 2.29 178 3.40 5.66 7.45
Maximum Panded Areg = 0.244 0.235 0.268 0.323 0.364
Maximum Volume Stored 0.485 0.386 0.793 1461 2073 22718 facreft

. imp Pond SDI_Design_Data_v1.03.xlsm, Design Data

12/18/2015, 12:42 PMm



Stormwater Detention and Infiltration Design Data Sheet
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TABLE VITI-3: SAND CREEK DRAINAGE BASIN PLANNING STUDY
TRIBUTARY DRAINAGEWAY CONVEYANCE COST ESTIMATE
SANTY CREEK, CENTER TRIBUTARY AND WEST PORE SAND CREEE
SEGMENT  REACH IMPROVEMENT IMP. UNIT COST NUMBER LENGTH OF TOTAL TOTAL
NUMBER  NUMBER TYPHE LENGTH OFGRADE  GRADE CONIROL REIMBURSABLE COST
Fn (SALF) CONTROLS F1) COSTS
1472 - 1150 200 1 30 $235400 $235,400
1531 " 600 150 0 0 $90,000 $50,000
1532 - " 450 150 o Q $67,500 $67,500
1521 SC7 10D-YEAR GRASSLINED 1650 150 a 0 $247,500 $247,500
152.2 " " 800 150 2 100 $138,000 $132.000
150-1 - 100-YEAR STORM SEWER 800 38 0 0 $46,400 346,400
36" RCP
1502 ol 100-YEAR RIPRAP 2400 200 0 0 3$450,000 $480,000
165-1 " 100-YEAR GRASSLINED 550 10 0 0 $52.500 352500
154 sCs - 2100 200 10 600 $328,000 $528,000
157 - " 2400 200 18 520 $573.500 $573,600
155.1 - 100-YEAR GRASSLINED 450 175 4 140 $121,450 $121450
159 " 100-YHAR RIPRAP uso 200 " 84 $841,200 $841,200
164 . . 1350 200 5 200 $306,000 5306000
186 " .. 250 200 5 200 $486,000 $486,000
169 " " 650 178 1 40 $120950 $120950
17 sCH - 950 175 8 20 $2350 $229,8%0
WEST FORK SAND CREEX
154-1 WE-] 106-YEAR RIPRAP 1550 2 2z 100 S0 $363.650
161 » a 600 m 2 &0 S0 $143.200
1642 " 100-YEAR GRASSLINED 500 150 ) 0 S0 $75,000
1644 " 100-YEAR RIPRAP 2500 175 9 280 50 $4E7.900
- . . 1330 175 9 8 50 SB625
S7420650 $12,543.75%0

TOTAL SAND CREEK TRIBUTARY DRAINAGEWAYS
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TAHLE VII-4: SAND CREEK DEAINAGE BASEN PLANNING STUDY
ROADWAY CULVERT CROSSING OOST ESTIMATE
SAND BASINY
ROADWAY REACH DRAINAGEWAY CROSSING LENGTH uUNIT UNIT TOTAL TOTAL
NUMBER SEGMENT TYPE COST cosT REIMBURSARLE
* SANDCREEK :
GRANADA DRIVE sc1 107 2-4'H = 10"W CBC 0 1E $650 $30.000 s
DELTA DRIVE sc1 . - © IF $650 £5200 %
SONOMA DRIVE sC-1 . " ‘@ IF $550 539900 £
SANMARCOS ROAD 783 . . ] LF 6% 352,000 Y
EL MORRO ROAD sC-1 13 25" x §*WCBC 60 IF £546 $32400 8%
DELTADRIVE sc-1 " - 90 IF $540 48,500 0
WAYNGEA ROAD SC4 1352 56° BRIDGE 3200 sF s $256,000 8255000
TUITBLVD SC-S 183 2- 6"Has"™W CBC ®w IF ] $48,000 543,000
PHIERICN ROAD 5C6 127 2. 6'Hal?WCBC 120 IR 870 $104.400 $104400
JEDEDIAR SMITE BD, 8C-6 156 2- M HzI0"W CBO S i LB $750 $50.000 $50,000
PETERSON ROAD 8C-6 140 6'HxT"W CBC 100 IF 270 $27.000 $27,000
DUBLINBOULEVARD 8C6 142 £'TH0"W CBC we IF $360 §35000 $36.000
YEOEDIAH SMITH RD. 5C6 143 6'Hx10"W CBC ] IF $390 $31.200 $31.200
PUBLIN BOULEVARD SC-6 145 - 120 LF 130 346,800 $46,200
PETERSON ROAD SC6 142 6'Hx'W CBC 200 IF 3350 $72,000 572,008
CALIFORNIA DRIVE 5C-§ 1521 4'Hx§"W C8C @ 1P $Im0 $10800 - 0
* 5C-E 153 42 DCHRCP 4 LF 30 35200 50
VOLLMER ROAD BC6 1551 2-60INCH RCP &0 LF $340 $14400 L
WOODMEN ROAD SC-6 152} ATHRlW CBC 300 LF 5240 ¥72000 $73,000
WOODMEN BOAD sC6 1531 4Hd'W CBC 460 LF 210 S34.000 854,000
VOLLMER ROAD 5C-5 154 2-6'Hx10"W CBC ] IF 0 §55200 ] )
MUSTANG ROAD sC-7 150-2 2-6D-INCH CMP @ IF 82340 Slddon - ﬁ
KENOSEA ROAI 5C-7 161-1 248-INCH CMP &0 IF $150 59,600 0
RESEARCH PARKWAY sC-2 159 26Hx0'W CBC 1 L 8560 29,200 £79,200
RESEARCH PAREWAY sC-8 157 6'Bx12"W CBC 120 LF SN0 $104,400 3104400
MUISTANG PLACE 5C8 160 §Hu"W CBC a4 LF $330 $13.200 ]
MUSTANG PLACE SC- 1614 243-INCH CMP 40 LF 160 $E400 30
RESEARCHPARKWAY sC-¢ - SHE"WCBC 40 IF 5330 $13,200 $13,200

a
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TABLE VIII-2: SAND CREEK DRAINAGE BASIN PLANNING STUDY

DRAINAGEWAY CONVEYANCE COST ESTIMATE
WITH SELECTED DETENTION ALTERNATIVES

SEGMENT REACH SEGMENT  IMPROVEMENT MP, UNIT  NUMBER GRADECONTROL  TOTAL TOTAL
NUMBER NUMBER LENGTH TYPE LENGTRE COST  OFGRADE LENGTH  REIMBURSABL  COST
iy) & (%LF)  CONTROLS #T) cosTS
R R,
1482 . 600 * 2150 127 5 620 3384650 $384 550
151 scs 1700 10-YEAR RIFRAP 500 238 3 250 $164,000 $164,000
160 " 5100 SEL. LININGS ( SIDE) 4400 127 6 720 $686.400
10-YR RIPRAP 00 238 0 0 $142,800
163 . 6300 SELLININGS (1 SIDE) 2600 127 15 1200 $546200 $346.200
10-YR RIPRAP 150 28 0 o $83,300 $83,300
187 e 1200 SEL.LININGS (1 SIDE) 0 0 2 160 28,800 $28,800
17 sCo o - ) 0 4 20 $57,600 $57,600
171 " 000 0 ° 2 1% £30,600 $30,600
1”2 . 650 " 0 0 2 150 27,000 $27,000
TOTAL SAND CREEK DRAINAGEWAY $18.279.420

$15560.220
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HYDRAULIC STRUCTURES DRAINAGE CRITERIA MANUAL (V. 2)
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DRAINAGE CRITERIA MANUAL (V. 2) HYDRAULIC STRUCTURES
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width
length
perimeter

39.19
39.315
39.44
39.565
39.69
39.815
39.94
40.065
40.19
40.315
40.44
40.565
40.69
40.815
40.94
41.065
41.19
41.315
41.44
41.565
41.69
41.815
41.94
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2.916667
22.66667
51.16667

0
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0.5
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1
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1.25
1.375

15
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175
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2.25

- 2.375
2.5
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blockage
blockage

66.11112
0.5
4
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- 51.6954

56.27217

79.58086
97.46625
112.5443

125.8284

137.8381

148.8822

159.1617
168.8165
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' 186.6337
- 194.9325

202.8922.

' 2105512,
7 217.9412

©225.0887

© 232.0161
£238.7426
2452847
+251.6568
257.8715

- 263.9399

269.8718

Weir

72.24652
. 94.97051

204.344
235.7496
268.6172
302.8844
338.4963
375.4039
413.5632
452,9344
493.4813
535.1707
577.9721
621.8574
666.8005

712.777

119.6765:
146.2167.
174.472

33.05556

47.16667



9/29/2015 Shiloh Mesa - geno@mscivil.com - MS Givil Malt

Brandy Willlams <BrandyWilliams@elpasoco.com> Aug 19
to Virgil, Elizabeth, me, Darin, Steve

Vg,

I, The additional 42" drainage pipe(s) across Mustang Road are not necessary at this time, a5 2o additional upstream development is
proposed with this submittal,

Z. The only structures to be allowed in the right-of-way per the County Engineer, are extensions of the existing 42" CMP calverts to the
City/County boundary and/or grouted rip-rap, depending upon the ultimate design of the downstream conveyance system,

I you have any questions or need additional information please email or call, 520-6813.

Thank you,

Brandy R. Williams, P.E.

Deveiopment Services Department
El Pazo Connty

2880 International Circle, Suite 110
Colorado Springs, CO 30910
212.520.6813

r
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LEGEND | SHILOH MESA |

DESIGN PONT /N - POST DEVELOPMENT DRAINAGE PLAN-MARKSHEFFEL ROAD
EMERGENCY OVERFLO = | DECEMBER 2015

BASIN DESIGNATION

ACRES

PROPOSED MINOR CONTOUR
PROPOSED MAJOR CONTOUR

EXISTING MINOR CONTOUR e
EXISTING MAJOR CONTOUR
BASIN BOUNDARY S —
EMERGENCY OVERFLOW PATH -
SAND FILTRATION BASIN l’“'v:;?:ﬁ::.«;fha
PIPE RUN IDENTIFIER <D
. _GRADE CONTROL e it {y »

NORTH

DRAINAGE NOTES ‘ g, 77 = 700"

() PROPOSED TYPE D—10—R DROP INLET, SUMP & AT~GRADE COND'N
(2) PROPOSED STORM SEWER PIPE

(3) PROPOSED FABRICATED END SECTION |

(®)REMOVE & REPLACE EX. CMP PIPES W/ PROPOSED RCBC CROSSING
(5) PROPOSED STORM DRAIN HEADWALL

(6) PROPOSED WATER QUALITY FEATURE — SAND FILTRATION BASIN
(?) PROPOSED POND OUTLET, DESIGNED TO BYPASS Q100

() PROPOSED RIPRAP APRON |

(@) PROPOSED TRAPEZOIDAL DIVERSION CHANNEL

'Il'll'.!Ei.ls---wm
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s

N2

- |
e

eniuee
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2,
" AWOODMEN ROAD

e TR
ki s, 7

I
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BASIN SUMMARY TABLE "'"""":’?’%WRK{S’&*EF"E“/*W"'@‘ﬂ"'/““'“‘“‘”’ESWéN‘TS“"“*C ) \ “‘“WMARSHEFFEL*WDM&NW ESTHENTS LG, N v f |
BASIN ID|BASIN AREA | FLOW Qs [FLOW Q100 / | [ « s ~ / | |
(Acres) (cFs) | EST. (¢FS) / ( - - o [ / , ; f
oS | 18 6.7 125 | | [l
Q0S10** 1.9 7.0 13.2 | } |
0s4* | 0.9 4.0 7.6 I
OSg** 0.7 3.2 6.0 L_J
QS2** 1.3 5.6 10.5
oS3 | 1.3 5.7 10.7

Q5 & Q100 REVISED AREAS AND FLOWS FOR "MASTER
DEVELOPMENT DRAINAGE PLAN FOR SHILOH MESA AT
WOODMEN HEIGHTS” PREPARED B MATRIX APPROVED
NOVEMBER 2009

DESIGN POINT SUMMARY TABLE
DESIGN PT.| PEAK Qs |PEAK Q100 COMMENTS
: (CFs) (cFs)
OFFSITE TRIBUTARY

0S7 13.7 25.7 TBD
0S4 4.0 7.6 PER MDDP MATRIX
0S9 3.2 6.0 PER MDDP MATRIX
0S2 5.6 10.5 PER MDDP MATRIX
0S3 5.7 10.7 PER MDDP MATRIX

T02E PRES PEAK AVE. STE06 | SHI'LOH—~MESA

COLORADO SPRINGS,

FOR LOCATING

Y s QOO0 § 5T DEVELOPMENT DRAINAGE PLAN—MARKSHEFFEL
TECEPLONE 719, 44847

PROJECT NO. 08—026 |FILE: 0:\08026\DWG\DEV PLAN\Drainage\DP2
DESIGNED BY:  VAS SCALE DATE: 6/08/2015

DRAWN BY:  ET | HORIZ: 1"=100’
CHECKED BY: VAS | VERT: N/A SHEET 3 OF 3 DP2

S

FOR BURIED UTILITY INFORMATION
48 HRS BEFORE YOU DIG
CALL 1-800-922-1987

AR PUD 14—-00692

i
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AP FLNG N T
~ Py BOUNDARY

FLNGNO. 7| | |
BOUNDARY I\
7 7 H

' @ / H ~—

I /OWNER:

1/ CENTER FQ [/
{ STRATEGI/MINISTRY/ —=

(] LOCATIO}!% { {
0 4-—1; 65 LIS i

~
pumgege

AN
AN

L
F

CENTRAL WQ PON
SAND FILTRATION BASI
WQCVY =17,800C It PN
3 8 Pt i
BIFILING NO. 1
- BOUNDARY

SELECTIVE LININ 4

/'-n.\ \\\_’"\
™~ - “-\_,,'mm‘

N :
_r N s

~ — Y
(®)PROPOSED FABRICATED END SECTION S — >~
(5) PROPOSED STORM DRAIN HEADWALL iy i S S
(8) PROPOSED WATER QUALITY FEATURE — SAND FILTRATION BASIN g ':I".»:—~}‘:.:__.:___:,m-\\ ——
(@) PROPOSED POND OUTLET, DESIGNED TO BYPASS Q100 — e\
(8)PROPOSED RIPRAP APRON et
(8) PROPOSED TRAPEZOIDAL DIVERSION CHANNEL "100 YF;\
FLOODPLAIN,
BASIN SUMMARY TABLE ZONE "AE" ‘.
BASIN ID[BASIN AREA| FLOW Qs [FLOW Q100 N NS
(Acres) (cFs) EST. (CFS) 2
051*| 4.3 3.8 9.0 S|
0S5% 323 72.0 340.0 )l
Al 3.78 71 15.1 /7
A2 6.20 9.4 20.1 r
A3 2.30 4.7 9.9 // 7/
AL 1.20 1.6 5.3 1/
B1 1.20 3.2 6.7 L
B2 710 7.6 16.3 Lt
c1 1770 3.3 71 %
C2 .64 10.8 224 N
DI | . 4.53 8.4 18.0 Ny
-p2 | 618 - § 111 | - 238 f B3
D3 1.72 3.5 74 REAS NS
D5 0.40 1.8 35 \‘\
D6 1.65 3.0 6.3 A~
Fi 2.38 4.6 9.9 Q L\
F2 2.16 4.0 8.6 }\
G1 1.75 3.3 71 AN
62 | 258 | 53 11.2 \
0874* 1.8 6.7 12.5 _"& NN Y NN
0S10**] 1.9 7.0 13.2
*Q5 & Q100 REFERENCED FROM "MASTER DEVELOPMENT L R "‘/
DRAINAGE PLAN FOR SHILOH MESA AT WOODMEN HEIGHTS”, Y,
PREPARED BY MATRIX
Q5 & Q100 REVISED AREAS AND FLOWS FOR NN
"MASTER DEVELOPMENT DRAINAGE PLAN FOR SHILOH \ LOGA
MESA AT WOODMEN HEIGHTS”, PREPARED BY MATRIX . \LO&
)
PIPE TABLE /
PIPE] DIA.(IN.) |FLOW QSFLOW Qiod !
Lt & MTL o) | €9 + PROPOSED DUEL - 42" RCP TO BE
ISL1*2-42'RCP| 7201  340.0 USED IN CONJUNCTION WITH
<Z>[72" RCP 72.0 340.0 EXISTING DUAL - 42" CMP. TO BE
IC3>(24™ Rep 7.1 15.1 INSTALLED WITH UPSTREAM
:: ;i,, *;‘éz ;g ?g:s (CULVERTS TO PROVIDE EQUIVALENT
120124 : : FLOW AREA OF 2 - 60" RCP CULVERTS) -
k6|24 RCP 10.3]  21.9 .
I 7>l18” RCP 3.3 7.1 d /
ICB>|30° RCP 10.8| 224 !
kK 9>[30" RCP 14.1]  29.5 | -
St mEt T
IcTD[24” RCP 85 | 208 | oo Pl PERK 25 |PERK 100 ¢°M”ENTS
(12> 30" RCP 129 27.5 NORTH WQ POND TRIBUTARY
:;': g,, ggg :;233 ‘;’ﬁ"‘ A ] 71 1 154 6—FT SUMP D—10-R |
e e = s RELEASE INTO N. WQ POND| -
S D 2 CENTRAL WQ POND TRIBUTARY
P s - A2_| o4 20.1 8—FT SUMP D—10-R
o o =2 A3 4.7 9.9 4-FT SUMP D—10-R
s e B1 3.2 6.7 4-FT SUMP D—10-R
Pl s rer X B2 _ 7.6 16.3 6-FT SUMP D—10-R
o ne R T C1 3.3 71 4—FT SUMP D—10-R
o =2 5 C2 10.8_| 224 | 10-FT SUMP D-10-R
STt I A4 334 | 72.0 |RELEASE INTO C. WQ POND
Bl Res o5, SOUTHERN WQ POND_TRIBUTARY |
Sl Rep o3 D1 8.4 18.0 8—F] SUMP D—10-R
S o e = = D2 11.1 23.8 | 12—FT AT—-GRADED—10-R
T N T D3 35 74 4—FT SUMP D-10-R
| - : Fi 4.6 9.9 4-F1 SUMP D—10-R
R Looame F2 2.0 8.6 4—FT SUMP D—10-R
& MARKING G1 3.3 . 7.1 4—FT SUMP D—10-R
GAS, G2 5.3 11.2 4—FT SUMP D—10-R
Ay D5 1.8 35 4_FT SUMP D—10_R
. TELEPHONE D4 35.0 77.2 |RELEASE INTO S. WQ PONDf
FOR BURIED UTIUTY INFORMATION OS7 OFFSITE TRIBUTARY
48 HRS BEFORE YOU DIG 087{33810 14!:74 3125 FTSSW—BY
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