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Introduction

A.

Purpose

The purpose of this Master Development Drainage Plan (MDDP) is to identify
major drainageways, ponding/detention areas, locations of culverts, bridges, open
channels and drainage areas which are tributary to the Stetson Hills Phase I
Development Site. The MDDP also presents alternate solutions to identified
drainage problems and assesses the ability of downstream drainage facilities to pass
developed runoff from the Stetson Hills site. Criteria for preparation of the
MDDP are obtained from Drainage Criteria Manual, City of Colorado Springs &
El Paso County, Revised November 1991 (Criteria Manual) as also revised by City
of Colorado Springs letter dated October 12, 1994,

Background

The Stetson Hills site was previously master planned in the mid-1980's. Results
of the previous master planning efforts are contained in Master Drainage Study for
Stetson Hills, April 1985, Greiner Engineering. This report was filed in
accordance with the requirements of the City of Colorado Springs on September
10, 1985 and served as the Master Drainage Plan for Phases I (South) and II
(North) of the Stetson Hills site. At the time, Phase I and II were anticipated to
cover approximately 2,183 acres within Sections 17, 18, 19, 20, 29 and 30,
Township 13 South, Range 65 West of the Sixth Principal Meridian, City of
Colorado Springs, El Paso County Colorado. The boundary between Phase I and
Phase IT was Bridlespur Boulevard (currently Stetson Hills Boulevard).

Drainage fac111t1es were proposed for Phase I of Stetson Hills in Final Drainage

, April 1985 (Revised November 1985),
Greiner Engineering. Filings 1 and 2 consmt of the arterial and collector streets
for Phase I of Stetson Hills, This Final Drainage Report was filed in conformance
with the requirements of the City of Colorado Springs on November 20, 1985 and
some of the proposed drainage facilities were designed and constructed in
conformance with the then current criteria. Construction of these facilities
proceeded concurrently with development of numerous filings within the Phase I
site.

Changes occurring since the original work on Stetson Hills, such as revised
criteria, change in ownership and proposed revisions to the original land plan, have
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created a need to review the original master planning efforts and to revise
accordingly. The preparation of this MDDP follows the generalized drainage
pathways and storm water runoff system presented in the aforementioned drainage
studies and drainage reports for the following filings:

No. 3 (Filed with City of Colorado Springs November 8, 1983)

No. 4 (Filed with City of Colorado Springs November §, 1985)

No. 5 (Filed with City of Colorado Springs November 14, 1985)

No. 6 (Dated November 1995)

No. 7 (Dated February 11, 1986)

No. 8 (Filed with City of Colorado Springs July 14, 1986)

No. 9 (Filed with City of Colorado Springs July 24, 1986)

Nos. 10 and 11 (Filed with City of Colorado Springs February 2, 1987)

Location and Description of Study Area

The Stetson Hills Phase I Development study area covered by this MDDP is
located in Sections 19, 20 and 30, Township 13 South, Range 65 West of the Sixth
Principal Meridian, City of Colorado Springs, El Paso County Colorado. The
estimated total area of the study area, excluding off-site areas, is approximately
933 acres. A vicinity map is included in the appendix.

The study area is located within the Sand Creek Basin. Originating in the Black
Forest approximately 6 miles North of the property, Sand Creek flows in a
southerly direction from its headwaters through the center of the study area.
Several major tributaries to Sand Creek enter the major channel through Stetson
Hills. The natural channels are generally meandering, intermittent streams with
side banks prone to erosion. The channel bottoms consist of bare soil with
relatively no vegetative cover. The existing Sand Creek Channel slope is 1.45%
through the site and the average tributary slopes range from 1.2% t0 2.6%.

Existing land use in undeveloped areas of the basin are basically fair to poor native
range grasslands, Soils in the basin belong to the A, B and D Hydrologic Soils
Groups as identified by the Soil Conservation Service. The majority of the basin,
however, consists of A and B soils. These soils are characterized by high to
moderate infiltration rates. Runoff from these types of soils is low to medium.
Within the site, a small portion of Type D soil can be found. This soil group is
characterized by slow infiltration and high runoff potential. A soils distribution
map is included in the appendix.

-2



Development within the study area consists, or is planned to consist of single
family residential dwellings with areas of multi-family residential dwellings and
commercial/business development, including parkland and open space. This
MDDP proposes to provide a positive drainage network within the site consisting
of a combination of streets, inlets and storm sewers to convey the storm water
runoff into the major tributaries of Sand Creek. The tributaries will then convey
runoff into Sand Creek, prior to exiting the site at Barnes Road.



Hydrologic Parameters

A.

General

The Criteria Manual restricts the use of specific runoff models based on drainage
area as follows:

Drainage Basin Size Runoff Methodology
100 acres or less Rational Method
Greater than 100 acres SCS Hydrograph Procedure

Major Basins (greater than 10
square miles) Statistical or Computer Models

For the Stetson Hills MDDP the contributory area to design points are typically
less than 100 acres, indicating use of the Rational Method for computing storm
runoff. Notable exceptions are Sand Creek and certain tributary channels to Sand
Creek that convey off-site runoff through the Stetson Hills development. Runoff
for these systems was computed based on the SCS Hydrograph procedure using
HEC-1, a rainfall runoff simulation computer model. The results are confained in
the Stetson Hills Phase I Technical Addendum. Storm water runoff was computed
for the major and minor storm events as defined by the Criteria Manual and the
revision letter dated October 12, 1994. In Colorado Springs, the major storm is
the 100-year storm and the minor storm is the 5-year storm. The minor storm
definition was changed from the 10-year event to the 5-year event per the October

17 1004 eoxricinn Iath Cinrna thic 1o a
12, 1994 revision Ietter. Since this is a recent change, all of the parameters in the

Criteria Manual have not been revised to reflect the 5-year event as the minor
storm. In such cases, the 10-year event parameters were used for the 5-year event.

-1



Rational Method

The Rational Method relates peak runoff to drainage area, rainfail intensity and
basin surface characteristics by the formula

Q = CIA
Where:
Q = peak runoff rate (cfs)
C = runoff coefficient
I = average runoff intensity (inches/hour)
A = drainage area in acres

Runoff coefficients used in the rational formula are obtained from Table 5-1 of the
Criteria Manual, which presents recommended coefficients as a function of land
use and hydrologic soil group for 10-year and 100-year runoff events. The
coefficients for the 10-year event were used for estimating runoff for the 5-year
event.

Rainfall intensity values for use in the rational formula were obtained from the
intensity/duration/frequency curves presented in the October 12, 1994 revision to
the Criteria Manual. These curves relate average rainfall intensity to storm
duration. The intensity value used in the Rational Formula is the critical intensity
occurring when the storm duration equals the time of concentration of the drainage
basin. '

Time of concentration is the time taken for runoff from the most hydraulically
remote point of a drainage basin to reach the basin discharge point. Times of
concentration are estimated based on the sum of overland flow, storm sewer and/or
road gutter flow and channel flow travel time components. The overland flow
component of time of concentration is obtained from Figure 5-2 of the Criteria
Manual. Travel times in storm sewers, road gutters or channels is based on flow
length and average velocity from Manning's equation, a hydraulic formula relating
average velocity to slope, friction characteristics of the flow path and the cross-
sectional geometry of the flow section.
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SCS Hydrograph Procedure

The SCS Hydrograph procedure relates basin rainfall to direct basin runoff through
use of a runoff curve number. Direct basin runoff is used to develop a storm
specific hydrograph from a dimensionless unit hydrograph. Basin rainfall and its
distribution were obtained from the Criteria Manual. The Criteria Manual provides
rainfall for 2-hour and 24-hour durations and specifies that the duration creating
the greatest runoff volume and/or rate be used as the critical storm duration,
depending on the structure being designed. For the Stetson Hills Phase T MDDP,
the 24-hour storm duration was critical.

HEC-1, a rainfall/runoff simulation model was used in computing runoff using the
SCS Hydrograph Procedure. Hydrologic parameters required in the HEC-1 model
are basin area, gross precipitation, temporal precipitation distribution, basin runoff
curve number and basin lag. Basin areas were planimetered from topographic
mapping and other hydrologic parameters were computed in conformance with
criteria and methodologies presented in the Criteria Manual.
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Hydraulic Criteria

A.

General

Hydraulic criteria used to layout and conceptually design proposed facilities is in
conformance with criteria contained in the Criteria Manual. The Criteria Manual
provides criteria for streets and roadways, storm sewers and open channels. Site
specific geometric data for hydraulic design of proposed facilities, such as slope,
are obtained from conceptual grading plans which are subject to modification
during final design of project phases. As such, the facilities proposed in this
MDDP present the generalized drainage system and are subject to refinement as
more detailed final design plans are prepared.

Streets, Roadways and Inlets

Allowable street capacity is a function of the allowable ponding encroachment and
gutter depth of flow as specified in Table 6-1 of the Criteria Manual as revised by
the City of Colorado Springs letter dated October 12, 1994. Street capacity is
calculated using the modified Manning's formula presented in Section 7.3 of the
Criteria Manual. The first inlet of a storm sewer system is located to intercept
storm runoff prior to exceeding the calculated allowable street capacity. Additional
inlets are located along the proposed storm sewer at a spacing to prevent storm
runoff collected in the street from exceeding the allowable street capacity. Inlet
capacities for the types of inlets allowed by the City of Colorado Springs and using
site-specific geometry were developed in conformance with Section 7 of the
Criteria Manual.

Storm Sewers

Proposed storm sewers are sized based on Manning's equation and sewer grades
are based on proposed street grades. Storm sewers are also sized based on a free
water surface.

Open Channels

Open channels are proposed at various locations to convey both off-site and
intercepted on-site flows through the study area to Sand Creek. Preliminary design
of open channels is based on conveying the 100-year runoff with freeboard in
accordance with the Criteria Manual. A maintenance access road is provided as
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part of the design. Open channels are proposed to be rip-rap lined and include
drop structures to control velocities.



IV. Results

A.

Off-site Basins

1.

Descriptions

Runoff from off-site basins enters the Stetson Hills Phase I Development
at the following locations: Peterson Boulevard just south of Stetson Hills
Boulevard (Basin 04), Stetson Hills Boulevard at Tutt Avenue (Basin O3),
Stetson Hills Boulevard at Charlotte Parkway (Basin Ol), Stetson Hilis
Boulevard between Charlotte Parkway and Anna Lee Way (Basin O2),
northeast corner of site (Basins O5 and 09), east side of site approximately
1000 feet south of Stetson Hills Boulevard (Basins 06, O7 and O8).
Locations and descriptions of these off-site basins were taken from the 1985
Greiner report. Off-site basin locations are shown on the vicinity map
included in the appendix.

Runoff

Results of the runoff calculations for the off-site flows entering the Stetson
Hills Phase I Development are summarized in the following table. Also
shown is the size of a culvert that will pass the 100-year flow without
overtopping the road. Detailed calculations are included in the Appendix
and Technical Addendum. Runoff entering from Sand Creek is discussed
in Section IV-C.

BASIN Q(100) CULVERT

01 719 10'x8' RCBC

02 569 10'x6' RCBC

03 279 84" RCP

04 698 Existing 2-60" CSP

035 50 48" RCP (Includes flow
from 09)

06 50 N/A

o7 200 N/A

08 613 N/A

Q9% 64 See 035



On-Site Basins

General Approach

Runoff for the minor and major storm events was estimated using the
Rational formula methodology for inlets and collector storm sewer systems
and the SCS Unit Hydrograph method for major channel facilities with
contributory areas greater than 100 acres. Hydrologic parameters
applicable to these methodologies were determined and applied in
conformance with the Criteria Manual. Detailed hydrologic calculations
are presented in the Technical Appendix of this MDDP.

Proposed drainage improvements were sized in conformance with hydraulic
criteria contained in the Criteria Manual. The proposed drainage system
is depicted in the attached MDDP plan.

Layout of proposed drainage improvements is based on construction of a
system of inlets and collector storm sewers to intercept and convey minor
storm event runoff. First inlet location and inlet spacing is based on
intercepting minor storm runoff prior to exceeding street capacity as
defined in the Criteria Manual. Collector storm sewers discharge to open
channels designed to convey runoff to Sand Creek, the ultimate outfail from
the Stetson Hills Development. Channels are located based on the location
of off-site flows presently entering the development site.

Basin Descriptions
a. Basin A

Basin A is located on the southwest part of the Stetson Hills
Development and is approximately 81.2 acres in area. The basin is
bounded by Basin B on the North, Tutt Avenue on the East, Barnes
Road on the South and Powers Boulevard on the West. For
analysis purposes, Basin A is divided into 12 sub-basins. All 81.2
acres of Basin A are zoned as commercial development.

Runoff from Basin A drains south on Tutt Avenue and east on
Barnes Road to the Tutt Avenue/Barnes Road intersection, where it
combines with runoff from Basin C. A new 30" and 36" storm
sewer system will be located in Tutt Avenue and will connect to the
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existing 54" storm sewer system in Barnes Road. This system
outfalls to an open unlined channel south of Barnes Road. This
channel carries the runoff to an existing 60"CMP which crosses the
Sky Sox Stadium parking lot and outfalls at Sand Creek to the
south. The unlined channel is approximately 450 feet in length and
should be lined by the developer of Stetson Hills to protect it from
erosion when Basin A is developed.

For the minor storm, the existing storm sewer system in Barnes
Road does not appear to violate the current criteria. For the 100-
year storm, per the current criteria, the depth of flow in Barnes
Road (north side, east of Tutt Avenue, west of the transition
section) is exceeded; runoff overtops the curb by approximately 4
inches and the street is flooded, however, water does not encroach
within 15' of the median. This runoff continues east in Barnes Road
to the low point at the existing 6'x4' double RCBC. Tt is
recommended that no additional storm drainage improvements be
made to Barnes Road within Basin A.

Basin B

Basin B is located on the northwest part of the Stetson Hills
Development and is approximately 161.5 acres in area. The basin
is bounded by Stetson Hills Boulevard on the North, Charlotte
Parkway on the East, basins A, C and E on the South and Powers
Boulevard on the West. For analysis purposes, Basin B is divided
into 24 sub-basins. Basin B includes the following development

types:

Land-Use Type Area (acres)

Commercial 66.1

Multi-Family 23.7
Sgiml;c-Family 71.7

Runoff from Basin B drains to the west tributary channel to Sand
Creek at three main locations: Tutt Avenue crossing, Jackpot Drive
crossing and Charlotte Parkway crossing. New storm sewer
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systems in Tutt Avenue and Jackpot Drive will collect and convey
minor storm runoff to the tributary channel. Sump curb opening
inlets located at these crossings will collect minor storm runoff
without exceeding the maximum allowable ponding depth. For the
major storm, it is assumed that runoff collecting at these low spots
will overtop the curb and drain to the tributary channel without
exceeding the maximum allowable ponding depth of 1.0 foot. The
100 year overflow area will be protected with erosion resistant
materials such as riprap. The crossing at Charlotte Parkway is not
in a sump condition, however, special inlets and/or diversion
structures will be located in Charlotte Parkway at this location to
divert all street flows to the tributary channel.

Sub-basins B1.1, B1.3, B4.1 and B5.1 drain directly to the west
tributary channel and are not collected by the new storm sewer
system.

Runoff from both the major and minor storm events draining to
Charlotte Parkway does not appear to exceed allowable flow depths,
per the current criteria.

c. Basin C

Basin C is located on the southwest part of the Stetson Hills
Development and is approximately 93.4 acres in area. The basin is
bounded by Basin B on the North, Jackpot Drive on the East,
Barnes Road on the South and Tutt Avenue on the West. For
analysis purposes Basin C is divided into 15 sub-basins. Basin C
includes the following development types:

Land-Use Type Area (acres)
Commercial 56.2
Single-Family 37.2

Runoff from Basin C drains to low spots in Comstock Loop and
Barnes Road then off-site to the south via a proposed riprap lined
channel and an existing double 6'x4' reinforced concrete box
culvert. New storm sewer systems in Jackpot Drive and Comstock
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Loop will collect and convey runoff to the new channel at the low
point in Comstock Loop. Sump curb opening inlets located at this
crossing will collect minor storm runoff without exceeding the
maximum allowable ponding depth. During the major storm, it is
assumed that runoff collecting at this low spot will overtop the
crown and curb and drain to the channel without exceeding the
maximum allowable ponding depth of 1.0 foot. The 100 year
overflow area will be protected with erosion resistant materials such
as riprap.

For the minor storm, the existing storm sewer system in Barnes
Road does not appear to violate the current criteria, with the
exception of inlet I-C1.5. Minor storm runoff ponds to a depth of
approximately 0.63" at inlet I-C1.5, which exceeds the allowable
minor storm ponding depth of 0.5'. 1In this case, the curb is not
overtopped and the water does not encroach within approximately
20' of the median.

For the 100-year storm, runoff on the north side of Barnes Road
will overtop the median. This occurs in the special section of
Barnes Road in which the cross slope of the westbound lane drains
toward the median. Runoff overtops the north median curb as it
flows east toward the low point at the box culverts. The depth of
flow at the median gutter is approximately 10 inches, which meets
current cross flow criteria for arterial streets. Runoff that overtops
the median then ponds at the low point of the eastbound lane. It is
assumed that ponded water at the existing inlet will overtop the curb
and flow into the channel downstream of the existing box culvert.
Erosion protection will be placed at the overflow area to the
channel.

The existing double 6'x4' reinforced concrete box culvert in Barnes
Road appears to be adequate to pass runoff from the major and
minor storms per the current criteria.

It is recommended that no additional storm drainage improvements
be made to Barnes Road within Basin C.
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Basin D

Basin D is located on the north central part of the Stetson Hills
Development and is approximately 50.5 acres in area. The basin is
bounded by Stetson Hills Boulevard on the North, Basin P and
Anna Lee Way on the East and South, and Charlotte Parkway on
the West. For analysis purposed, Basin D is divided into 6 sub-
basins. Sub-basins DS and D6 are developed as Filing 10. Basin
D includes the following development types:

Land-Use Type Area (acres)

Commercial 2

School 25.7
_§i_n‘gle-Family 22.8

Runoff from sub-basins D1 and D4 drain to the riprap lined channel
located in Basin D, which discharges to the west tributary channel
to Sand Creek. The channel also conveys off-site flows to the west
tributary channel. A 72" RCP exists at the Charlotte Parkway
crossing. Per the current criteria, this pipe appears inadequate to
convey the major storm runoff without overtopping Charlotte
Parkway. An additional 72% RCP would be required.

A new inlet at the low spot in Stetson Hills Boulevard (south side)
will collect runoff from the major and minor storms and discharge
it to the channel.

Runoff from sub-basins D2, D3, DS and D6 drain to Charlotte
Parkway. A new inlet and pipe in Charlotte Parkway north of Anna
Lee Way will collect minor storm street flows from sub-basin D2
and discharge to the west tributary channel. The existing storm
sewer system in Charlotte Parkway south of Anna Lee Way collects
minor storm street flows from sub-basins DS and D6 and discharges
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to the west tributary channel. Water ponds at the existing inlet at
the Anna Lee Way/Charlotte Parkway intersection (I-D3), but
overtops the Anna Lee Way crown prior to all runoff being
intercepted. The carry-over runoff flows south on Charlotte
Parkway to inlet I-D6. Ponding occurs at inlet I-D6 to a depth of
0.6', exceeding criteria by 0.1' prior to overtopping Charlotte
Parkway to the south. With these exceptions for the minor storm,
the existing storm sewer system in Charlotte Parkway does not
appear to violate the current criteria for the major and minor storm
events. It is recommended that no additional storm drainage
improvements be made to Charlotte Parkway within Basin D.

Basin E

Basin E is located on the southwest part of the Stetson Hills
Development and is approximately 56.5 acres in area. The basin is
bounded by Jackpot Drive and Basin B on the North, Charlotte
Parkway on the East, Bames Road on the South, and Jackpot Drive,
Comstock Loop and Basin C on the West. For analysis purposes,
Basin E is divided into 10 sub-basins. Basin E includes the
following development types:

Land-Use Type Area (acres)
Commercial 11.2
Single-Family 45.3

Basin E drains south on Charlotte Parkway and east on Barnes Road
to the Charlotte Parkway/Barnes Road intersection, then east to the
fow point in Barnes Road at Sand Creek, where it combines with
flow from the west. An existing storm sewer system in Charlotte
Parkway and Barnes Road collects minor storm runoff and
discharges to Sand Creek.

For the minor storm, per the current criteria, the existing storm
sewer (24", 27", and 36" RCP) cannot carry the entire minor storm
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runoff, and the excess runoff becomes street flow. Street flow
criteria appears to be met in Charlotte Parkway, but it is exceeded
in Barnes Road as the street grade flattens near the low point. The
storm sewer pipe at the sump inlet (I-E1.6) is surcharged, therefore
water will pond at I-E1.6 until the median is overtopped. On the
south side of Bames Road, water ponds at inlet I-E2.4 until the curb
is overtopped and water flows into Sand Creek.

For the major storm, per the current criteria, street flow criteria is
exceeded in Charlotte Parkway north of Jackpot Drive by
approximately 0.1'. Street flow criteria is not exceeded in the
remainder of Charlotte Parkway. Street flow criteria is also
exceeded on Barnes Road. The curb is overtopped on the north side
of Barnes Road. At the two sump inlets in Barnes Road, water
ponds at inlet I-E1.6 until it overtops the median and flows to inlet
1-E2.4, and water ponds at inlet I-E2.4 until the curb is overtopped
and the runoff flows to Sand Creek.

A new inlet and pipe system installed between Charlotte Parkway
and the low point in Barnes Road west of Sand Creek will keep the
runoff in Barnes Road westbound lane from encroaching within 10°
of the median. An additional 20" curb opening inlet and 42" RCP
will be required at the northwest curb return of the Charlotte
Parkway/Barnes Road intersection. An additional 12' curb opening
inlet and 36" RCP will be required at the low point of the
westbound Jane of Barnes Road. The pipes will discharge to Sand
Creek.

Runoff on the south side of Barnes Road will pond at the low point
of the eastbound lane. Approximately 95' of curb opening inlet is
required to keep the water from encroaching within 10" of the
median. Since this is unreasonable, it is recommended that runoff
be allowed to overtop the curb at the low point and flow into Sand
Creek. A future roadway turnout and curb opening could also be
constructed to convey the excess flows. This should be a future
capital improvements project since the flows are existing and the
need is necessitated by the change in runoff criteria. An overflow
swale should be constructed to carry the excess runoff to Sand
Creek.
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Basin G

Basin G is located on the northeast part of the Stetson Hills
Development and is approximately 24.7 acres in area. The basin is
bounded by Stetson Hills Boulevard on the North, Peterson Road on
the East, Basin X on the South, and Jedediah Smith Road on the
West. For analysis purposes, Basin G is divided into 5 sub-basins.
All 24.7 acres of Basin G are zoned as single family residential
development,

Runoff from basin G drains north on Jedediah Smith Road and west
on Stetson Hills Boulevard to the low spot in Stetson Hills
Boulevard at Sand Creek. A new storm sewer system in Stetson
Hills Boulevard will convey the minor storm runoff to Sand Creek
in pipes and major storm runoff in the streets. A new inlet at the
low spot in Stetson Hills Boulevard (south side) will collect runoff
from the major and minor storms and discharge it to the channel.

Basin H

Basin H is located on the east part of the Stetson Hills Development
and is approximately 79.1 acres in area. The basin is bounded by
Stetson Hills Boulevard on the North, Basin M and the Stetson Hills
property line on the East, Barnes Road on the South, and Peterson
Road on the West. For analysis purposes, Basin H is divided into
15 sub-basins. Sub-basins H6.1 and H6.2 are developed as Filing
9. All 79.1 acres of Basin H are zoned as single family residential
development.

Runoff from Basin H drains to the east tributary channel to Sand
Creek. Sump curb opening inlets in Peterson Road and Brahma
Trail collect street flows from the major and minor storms and
discharge to the east tributary channel. An existing and new storm
sewer system in Peterson Road collects minor storm runoff and
discharges to the east tributary channel. The storm sewer system is
existing south of the Peterson Road/Brahma Trail intersection, and
is adequate, per the new criteria, to convey the minor storm runoff
plus the major storm runoff from Filing No.13.
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For the minor storm, per the current criteria, flow in Brahma Trail
between Filing 9 and Peterson Road, exceeds street flow criteria;
the crown is overtopped but the curb is not. A new inlet is located
just east of the Brahma Trail/Peterson Road intersection to intercept
the excess runoff.

Sub-basins H8, H12 and H13 drain directly to Sand Creek.

Basin J

Basin J is located on the southeast part of the Stetson Hills
Development and is approximately 16.9 acres in area. The basin is
bounded by Barnes Road and Basin L on the North, the Stetson
Hills property line on the East and South, Pring Ranch Road on the
South and Sand Creek on the West. For analysis purposes, Basin
J is divided into 10 sub-basins. The majority of Basin J is
developed or platted as the following filings: 3 (I8), 4 (5, J11), 5
(32), 6 (19), 8 (I8) and 13 (J1). All 16.9 acres of Basin J are zoned
as single family residential development.

Basin J drains to Barnes Road and west to the low spot at Sand
Creek. The existing storm sewer system in Barnes Road collects
minor storm runoff and discharges to Sand Creek. Major storm
runoff flows east in Barnes Road to the low spot, where it combines
with flow from the west.

For the minor storm, per the current criteria, runoff violates street
criteria west of the Barnes Road/Pring Ranch Road intersection
(depth of flow is approximately 0.55'), but does not overtop the
curb. For the major storm, per the current criteria, runoff violates
street criteria west of the Barnes Road/Pring Ranch Road
intersection (depth of flow is approximately 0.75'). The curb is
overtopped but the crown is not, and a 12' drive lane is left clear on
each side of the median. At the low point in Barnes Road, per the
current criteria, the maximum ponding depth is exceeded for both
storms, as previously described for Basin E above. It is
recommended that no additional storm drainage improvements be
made to Barnes Road within Basin J.

The current allowable flow depth for the minor storm is also
exceeded in Pring Ranch Road. Minor storm runoff flowing north
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from Filings No. 4 and No. 16 overtops the crown, but does not
overtop the curb.

Major and minor storm runoff from sub-basin J1 is collected by the
existing Peterson storm sewer system and piped north to the east
tributary channel. Per the current criteria, inlet I-J1 is adequate to
intercept minor storm flows, but criteria is exceeded during the
major storm; water ponds to a depth of 0.93', which exceeds the
maximum allowable of 0.67'. The limits of ponding extend from
the flowline to the island approximately 60" on each side of the
inlet. It is recommended that no additional storm drainage
improvements be made to this intersection.

Basin K

Basin K is located on the northeast part of the Stetson Hills
Development and is approximately 52 acres in area. The basin is
bounded by Basin G on the North, Peterson Road on the East and
Jedediah Smith Road on the South and West. For analysis
purposes, Basin K is divided into 8 sub-basins. All 52 acres of
Basin K are zoned as single family residential development.

Runoff from Basin K drains to the east tributary channel to Sand
Creek. Curb opening inlets in Peterson Road and Jedediah Smith
Road collect street flows from the major and minor storms and
discharge to the east tributary channel. A new storm sewer system
in Jedediah Smith Road collects runoff from the minor storm and
discharges to the east tributary channel. Major storm runoff 1is
conveyed by the strects. Sub-basin K3 drains directly to the
channel.

A curb opening inlet exists at the low point in Jedediah Smith Road
(north side) just east of the Jedediah Smith Road/Pring Ranch Road
intersection. Per the current criteria, this inlet is adequate for the
minor storm. For the major storm, water overtops the crown and
combines with runoff from Filing 14. It is assumed that each half
of the street carries one half of the combined flow. On the north
side, the existing 6' inlet is inadequate to intercept the flow and
water overtops the curb. An additional 7' inlet with an 18" pipe is
required to intercept the excess runoff and keep it from overtopping

Iv-11



the curb.

On the south side of Jedediah Smith Road, carry-over flow from the
inlets just north of the Jedediah Smith Road/Pring Ranch Road
intersection flow south to the low point in Pring Ranch Road.

Basin L

Basin L is located on the central part of the Stetson Hills
Development and is approximately 138.1 acres in area. The basin
is bounded by Stetson Hills Boulevard on the North, Jedediah Smith
Road, Pring Ranch Road, Peterson Road and Barnes Road on the
East, the Stetson Hills property line on the South, and Sand Creek
on the West. For analysis purposes, Basin L is divided into 5 sub-
basins. Basin L is partially developed or platted as follows: Filing
No. 5 (L2), Filing No. 6 (L3), Filings No. 3 and No. 8 (L5), and
Filing No. 14 (1.1). All 138.1 acres of Basin L are zoned as single

family residential development. '

Runoff from Basin L drains directly to Sand Creek.

The current minor storm and major storm street flow criteria is
exceeded in Pring Ranch Road. The existing curb opening inlets at
the low spot in Pring Ranch Road are not adequate to intercept the
street flows from the major and minor storms. Excess runoff will
overtop the west curb and flow into Sand Creek. The water will
pond to a depth of 0.9' prior to overtopping. The limits of ponding
extend across the right-of-way, 30" into Purcell Drive, to the north
flowline of Purcell Drive and to a point 30" south of the inlets. An
additional 9' of curb opening inlet on the east side and an additional
17" of curb opening inlet on the west side, with a 48" pipe, are
required to keep the runoff from overtopping the curb and flowing
into Sand Creek.

Basin M
Basin M is located on the northeast part of the Stetson Hills

Development and is approximately 27.1 acres in area. The basin is
bounded by Stetson Hills Boulevard on the North, the Stetson Hills
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property line on the East, and Basin H on the South and West. For
analysis purposes, Basin M is divided into 2 sub-basins. All 27.1
acres of Basin M is zoned as single family residential development,

Runoff from sub-basin M1 drains to the low point in Stetson Hills
Boulevard. A new inlet will collect the major and minor storm
runoff and discharge it to the channel. The pipe is sized to carry
the intercepted street flow plus the major storm runoff from off-site
basins O5 and O9.

Runoff from sub-basin M2 drains directly to the east tributary
channel.

Basin P

Basin P is located on the central part of the Stetson Hills
Development and is approximately 105.6 acres in area. The basin
is bounded by Stetson Hills Boulevard on the North, Sand Creek on
the East, Barnes Road on the South, and Charlotte Parkway and
Anna Lee Way on the West. For analysis purposes, Basin P is
divided into 3 sub-basins. Basin P is developed or platted as
follows: Filing No. 7 (P2), Filings No.10 and No. 11 (P1), and
Filing No. 12 (P3). All 105.6 acres of Basin P are zoned as single
family residential development.

Runoff from Basin P drains directly to Sand Creek.

Runoff

Results of the runoff calculations for the Stetson Hills Development are
presented in the runoff calculations in the Technical Appendix of this
MDDP.

Review of Existing Filings

a.

General

All developed filings within the Stetson Hills site were evaluated
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using the current drainage criteria. Runoff was determined using
the Rational Method, using information contained in the original
drainage reports (i.e. areas, times of concentrations, land use, etc.)
A brief analysis of each filing follows; detailed calculations are
included in the Technical Addendum.

Filing 3

Per the new criteria, during the minor storm, street flow criteria is
slightly exceeded on Holt Drive by 1.6 cfs near the Filing 8
boundary. This excess runoff will overtop the street crown,
however, the curbs are not overtopped. Major storm criteria is not
violated.

Filing 4

Per the new criteria, during the major and minor storms, street flow
criteria is not exceeded within the filing. Minor storm street flow
criteria is exceeded on Pring Ranch Road as described above (Basin

.
Filing 5

Per the new criteria, during the major and minor storms, street flow
criteria is not exceeded within the filing, however, street flow
criteria is exceeded on Pring Ranch Road as described above (Basin
L).

Filing 6

Per the current criteria, the inlets at the low peint of Purcell are
inadequate to intercept the major and minor storm runoff flowing
to them. Street flow criteria is violated as the water ponds,
overtops the crown and curbs. No overflow swale exists between
the two lots to the west. It is estimated that the runoff will pond 1
to 2 feet above the top of the curb before it can flow between the
homes to Sand Creek.

Filing 7
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Per the current criteria, the inlets at the low point of Blazing Star
are inadequate to infercept the major and minor storm runoff
flowing to them. Street flow criteria is violated as the water ponds
and overtops the crown and curbs. The adjacent lots to the east are
vacant with no overflow swale. Currently, water must pond 1’ to
2' above the top of the curb before it can flow east to Sand Creek.

Filing 8

Per the new criteria, during the minor storm, street flow criteria is
exceeded on Ashley Drive and Holt Drive. The crown in Ashley
Drive is overtopped at Isabella Place, and remains overtopped until
Ashley Drive intersects Holt Drive. The crown of Holt Drive is
also overtopped. In each case, the water remains in the street and
does not overtop the curbs. Water ponds at the sump inlet at the
low point in Holt Drive. Runoff not collected by the inlet overtops
the curb. The adjacent lots have existing homes with no overflow
swale between them. Therefore, water must pond 1' to 2' above
the existing curb before it can flow between the houses to Sand
Creek.

During the major storm, per the current criteria, street flow criteria
is not violated. However, the grass swale east of Isabella Place
does not exist as shown in the Filing 8 drainage study.

Filing 9

Per the new criteria, during the minor storm, street flow criteria is
exceeded on Riva Road and Weaver Drive near the Riva/Weaver
intersection causing the street crowns to overtop. The curbs,
however, do not overtop. Major storm criteria is not violated.

Filings 10 and 11

Per the new criteria, during the minor storm, street flow criteria is
exceeded on Blazing Star south of Desoto, causing the crown to
overtop. The curbs, however, do not overtop. Major storm criteria
is not violated.

An additional 15' curb opening inlet is recommended just north of
the inlets at the Anna Lee Way/Emma Lane intersection.
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C.

Sand Creek and Major Tributary Channels

1.

Sand Creek

A previous study was conducted on Sand Creek for the City of Colorado
Springs. This report, entitled Sand Creek Drainage Basin Planning Study,
Preliminary Design Report,(1993 study) was prepared for the City of
Colorado Springs in by Kiowa Engineering Corporation. The study was
adopted in November of 1995. This report, along with the accompanying
Technical Addendum, was reviewed as part of the drainage planning effort
for Stetson Hills.

A review of the input data and the results of the 1993 study were reviewed.
Based on this review, it appears the data and results of that planning effort
are reasonable and provide useful data for the determination of off-site
runoff in Sand Creek. Specifically, the following input parameters have
been reviewed, with the following observations:

1. Point rainfall values are consistent with the values summarized in
the Criteria Manual.
2. Rainfall distributions are similar to, but not identical to, those

contained in the Criteria Manual. These differences are nested at
the beginning and end of the storm distribution and probably have
no affect on the computed peak flows. The most intense rainfall
remains consistent with the Type-IIA distribution.

3. Curve Numbers used to represent the runoff potential of the site
appear to be established based on the requirements of the Criteria
Manual and on the soil types depicted on the area maps.

4, The basin above the site currently being analyzed appears to be
properly delineated and the area computations seem reasonable.

5. The structure and organization of the model represent the apparent
drainage patterns of the off-site basin,

The results of the 1993 study were used to establish design flow rates for
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incoming channels and other off-site tributary areas. Flow rates entering

the site at Stetson Hills Road are summarized as follows:

Developed

Condition 10-Year 100-Year
Existing 840 cfs 3230 cfs
Future 3060 cfs 6690 cfs

On-site basins were modeled using HEC-1 to determine the total runoff
hydrograph from the site. This model was combined with the results of the
1993 study to establish the runoff from the site with the proposed
development in place. The HEC-1 model represents the development
proposed within the Stetson Hills development and differs in some cases
from the assumptions made in the 1993 study. However, the
methodologies and approaches used in the 1993 study were similar to those
used in this current study. The results of the current study compare closely
to the results presented in the 1993 study. Comparison of flows exiting the
site at Barnes Road are as follows:

Model 10-Year 100-Year
1993 Study (Future

Conditions) 4070 cfs S5G70 cis
Current HEC-1

Analysis 3920 cfs 8340 cfs

The Sand Creek Drainage Basin Planning Study requires regional detention
upstream from the Stetson Hills project. Detaining upstream flows will
result in a flow of 3270 cfs at Stetson Hills Blvd. and a flow of 3600 cfs at
Barnes Road.

The adopted Sand Creek Drainage Planning Study recommends a selective
channel improvement concept for Sand Creek. The study recommends
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riprap bank linings at selective locations along with grade control
structures, Lining of the channel banks will be accomplished where lots
adjoin the channel at locations where erosion of these banks could cause
property damage. Areas of high bank velocities and the outside of curves
will also have proper bank lining. The banks will be graded as necessary
to provide a stable slope for riprap placement. Concrete sills will be placed
across the channel at select locations to control long term erosion of the
channel invert. The remainder of the channel will remain undisturbed in
its natural state as open space, habitat and wetlands.

Major Tributary Channels

Two major tributary channels to Sand Creek are proposed; one in the east
half of the site from the east property line to Sand Creek, and one in the
west half of the site from Powers Boulevard along Stetson Hills Boulevard
and Charlotte Parkway to Sand Creek. The channels are designed as
described in Section ITI, with flow rate and sizing calculations included in
the Appendix and Technical Addendum.

Discrepancies exist between the flows calculated in the DBPS and the
MDDP for the east and west tributaries. Both studies utilized SCS
methodology for determining peak runoff. The 100 year, 24 hour storm,
Type II distribution was used for each study. The total rainfall utilized in
the DBPS was 4.4 inches while the total MDDP rainfall was 4.5 inches.
The primary cause for the different developed peak flowrates generated by
the two studies is differences in contributing areas. A significant amount
of land was assumed to drain directly to Sand Creek in the DBPS. These
same areas are now routed to Sand Creek through the East and West
tributary channels. The increased flows in the MDDP compare closely with
the “Master Drainage Study for Stetson Hills” by Greiner Engineering dated
April, 1985. These increased flows result in larger box culverts and
channels than those shown in the DBPS. The corresponding costs are
therefore greater.

Box culverts will be located at all street crossings to pass the 100-year flow
rate without overtopping the street. For the east tributary channel, a 12'x8'
reinforced concrete box culvert (RCBC) is required at Brahma Trail and a
12'x10" RCBC is required at Peterson Road. The existing double 10'x8'
RCBC at Jedediah Smith Road is adequate to convey the 100-year flow rate
without overtopping the street.

Iv-18



For the west tributary channel, a 10'x6" RCBC is required at Tutt Avenue
and a double 10'x10' RCBC is required at Jackpot Drive. The existing
triple 10'x8' RCBC at Charlotte Parkway is adequate to convey the 100-
year flow rate without overtopping the street. The channel downstream of
the triple 10'x8' RCBC is existing and is adequate to convey the 100-year
flowrate with 0.9' of freeboard. A small section of this channel at Sand
Creek has not yet been constructed. This section should be constructed
when Sand Creek channel improvements are constructed in this area.

3. Major Channel Improvement Phasing- Sand Creek and Tributaries

The Sand Creek channel and major tributaries have been divided into
phases which will be constructed when an associated parcel is developed.
This phasing has been discussed and agreed upon with City personnel and
the Developer of Stetson Hills. The channel phasing and the associated
development “trigger points” for construction are shown on a map at the
back of this report. The phases are discussed as follows:

a. Sand Creek Channel Reach 1 from Barnes Road to the West Tributary
Channel north of Stetson Hills #12.

This channel and the adjacent unimproved portion of the west tributary will
be constructed as a part of Filing #12 as stated in the drainage study for
this filing.

b. Sand Creek Channel Reach 2 from the West Tributary north of Stetson
Hills #12 to a point south of the East tributary south of Stetson Elementary.

This section of the channel will be improved at the same time as Reach 1
of the channel by utilizing funds from the $778 per lot cost collected on
building permits being issued for all Stetson Hills Filings preceding Filing
12. The channel will be improved as far north as the funds will allow. If
funds do not allow for the extension to the east tributary, the remainder will
be constructed as part of the Filing #14 channel construction.

¢. Sand Creek Channel Reach 3 from the north end of Reach 2 to the East
Tributary
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This section of the channel will be improved with Stetson Hills Filing #14.

d. Sand Creek Channel Reach 4 from the East Tributary to the north
boundary of Stetson Elementary.

This reach will be constructed with the southerly 3/4 of Filing #10. The
existing per lot fee of $778.00 will be discontinued.

e. Sand Creek Channel Reach 5 from the north boundary of Stetson
Elementary to Stetson Hills Bivd.

The final reach will be constructed when any of the land between Sand
Creek and Jedediah Smith Road and north of Stetson Elementary is platted
or when the parcel between Jedediah Smith Road and Peterson Road which
drains to Stetson Hills Boulevard is platted.

f. East Tributary from Peterson Road to Sand Creek Channel (Tributary
HAH)-

This tributary will be constructed as a part of Filing #15 or with Tributary
“B” parcels if they are constructed prior to Filing #15.

g. East tributary from Peterson Road to east boundary of Stetson Hills
Development (Tributary “B").

This tributary will be constructed as contributing parcels north and south
of the tributary and east of Peterson Road are platted.

h. West Tributary from Charlotte Parkway to Powers Blvd.

This tributary will be constructed as platting occurs in parcels adjacent to
the channel.

1. Channel southeast of the High School Site (Tributary “SC”).
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This channel will be constructed when the three most northerly cul-de-sacs
(northern one quarter) of Stetson Hills Filing #10 are developed.

4. Detention Pond

The 1993 Sand Creek DBPS {Revised October 1995) by Kiowa Engineering
states the need for five regional detention ponds along Sand Creek. Pond
number one and pond number two are located south of Stetson Hills within
the Colorado Springs Ranch development. These facilities will control the
runoff from upstream and release flows at predevelopment levels. This
control is needed since the downstream channel improvements south of The
Colorado Springs Ranch are not adequate to convey the developed 100 year
runoff as calculated utilizing current City criteria.

The construction of the regional detention basins within the Ranch property
will be dependent upon the rate of development within the areas tributary
to the detention basins. In general, a funding plan with financial assurances
has been developed between the developers of the Springs Ranch and
Stetson Hills for the Sand Creek Detention Basin Number 1, located
upstream of Constitution Avenue. An agreement is being developed
between the two developers and the City. This agreement sets up a funding
mechanism for the construction of the pond. The “Sand Creek Channel
Detention Pond Fee” will be paid at the rate determined in the Sand Creek
DBPS. The fees paid by the Stetson Hills and Springs Ranch developers
will go into a special escrow account. Another fee known as the “Detention
Pond Additional Assurance” will be paid into separate account by the two
developers to help meet the anticipated costs of construction. The pond will
be needed when 600 acres in the immediate pond area are developed. The
time frame for construction of this detention facility has been estimated at
six to eight years from the present time assuming that development of the
Ranch and Stetson Hills continue at their present pace. Funds for
construction of the pond will be taken from the escrow account first and
then from the Sand Creek Detention Pond Fee fund.

The final design for Sand Creek Detention Basin Number 1 was initiated
in January of 1996 by Kiowa Engineering and is currently being reviewed
by the State Engineer’s office. Agreements for the transfer of the land to
the City of Colorado Springs for construction of pond number one are
currently being considered.
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Design and construction timing for Sand Creek Detention Basin Number 2
located near Sky Sox Stadium has not been addressed at this time. Sand
Creek Detention Basin Number 2 should be constructed when the area north
of the Stetson Hills begins development. There is an opportunity at this
time to construct a portion of the embankment for Detention Basin Number
2 as part of the development of the Springs Ranch Golf Course. This has
been recommended by the Springs Ranch as a way of avoiding future
disturbances within the golf course once the need for the basin is warranted
based upon the level of development in the Sand Creek basin as a whole.
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Cost Estimates

Proposed drainage facility quantities were estimated from preliminary and final
construction plans and the layouts depicted on the attached MDDP plans. Costs are
included for the Sand Creek channel, the east tributary channel from Sand Creek to the
east boundary of Stetson Hills (Section DD & EE), the west tributary channel from Sand
Creek to Powers Blvd.(Section BB), channel "SC” from Stetson Hills Blvd. to Charlotte
Pkwy. (Section CC), the channel from Barnes Road to Sand Creek east of the Sky Sox
Stadium (Section GG), and the channel from Bames Road to the existing storm sewer west
of Sky Sox Stadium (Section HH). Costs for initial storm sewer systems have been
mcluded for mformatlonal purposes only since these costs were not included in the DBPS

This study has analyzed Stetson Hills in more detail with more site specific information
than was available when the DBPS was performed. The two major east and west tributaries
will carry more runoff than assumed in the DBPS. The DBPS assumes that a significant
area of Stetson Hills will drain directly to Sand Creek. Current major roadway and local
subdivision street layouts will cause the runoff to be intercepted by the streets and storm
sewer systems and directed to the tributary channels which drain to Sand Creek. Major
storm runoff from the land due north of Stetson Hills Blvd. and west of Sand Creek will
be conveyed through Stetson Hills in channel section CC to the west tributary channel.
This channel “SC” was not included in the DBPS cost estimates. A channel east of the Sky
Sox stadium and Barnes Road (Section GG) will also be needed to convey 100 year flows
from Basin “C” to Sand Creek. This channel was included in the DBPS. The channel
section “HH" west of Sky Sox Stadium is needed to convey the flows from the Barnes
Road storm sewer outfall to the ex1shng Sky Sox storm sewer system This cost will not
analyzed in deta11 and prehmmary channel plans have been designed. Additional riprap
and concrete sili structures will be needed due to the planned location of lots along the
channel and the necessity to protect against erosive stream velocities along channel banks.

The Sand Creek DBPS estimates a total cost of $2,481,067.50 for major 100 year drainage
facilities. Estxmated costs for the proposed on- ?ﬁ'“armnage improvements are presented
in the cost section of this report. The total cost of proposed major drainage improvements
is approximately $6,805,306.47. These costs include a 5 percent construction contingency
allowance and a 10 percent allowance for design and construction engineering. This is an
increase of $4,324,238.97 over the costs calculated for the DBPS study. The bridge costs
for Stetson Hills consist of the Sand Creek crossing at Stetson Hills Blvd. The estimated
bridge cost is $296,887.45 including 5% contingency and 10% engineering. This is an
increase of $41,587.45 over the DBPS cost of $255,300.00. These major storm facilities
are needed to serve the dramage needs of Stetson Hills and surrounding areas. The
developer of Stetson Hills will therefore make a request to the drainage board to approve
as a reimbursible drainage basin cost the full cost of those facilities which are in excess
of, or in addition to, the costs identified in the DBPS.
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COST ESTIMATE



COST COMPARISON MDDF VS. DBPS File-CSTCOMP.XLS

MAJOR REIMBURSIBLE DRAINAGE FACILITIES

REACH DESCRIPTION MDDP DESIGNATION MDDP COSTS [|[DBPS DESIGNATION |DEPS GOSTS INGREASE

SAND CREEK

Channel Sand Cr. Confl, to Exist. W. Trib. | $ 148,780.00 |[131-1 $ 92400001% $6,390.00
Channel Barnes to W. Trib. % 306,180.00 [|125 $ 84,800.001( % 221,280.00
Channel W. Trib. to E. Trib. $ 553,600.00 1184 3 6480000 | $ 488,800.00
Channel E. Trib. to Stet. Hills Blvd. $ 880,136.00 129 $ 493780.001% 386.386.00
SUBTOTAL $1,888,706.00 $ 735.850.00(% 1,152,856.00
EAST TRIBUTARY

Channel T13-T15 $ 371.118.80 |[127-1 $ 18040000 % 180,718.80
Channel T10-T13 $ 811,881.20 |128 $ 41080000 % 401,081.20
Box @ Peterson Rd. 10'x12' RCEC $ 132,750.00 [|Dbl. 6'x12' RCBC $ 10440000 % 28,350.00
Box @ Brahma Tr. 8'x12' RCBC $ 52,810.00 |[Not included $ - $ 52,810.00
_SUBTOTAL $1,368,6560.00 $ 70560000/( % 662,960.00
WEST TRIBUTARY

Channel T1-TS $1.613,249.80 [[131-2 $ 49560000H% 1,117,649.80
Box @ Jackpot Dr. Dbl. 10x10¢ RCBC $ 157.500.00 §Not Included $ - $ 157,500.00
|Box @ Tult Ave. 10'x6' RCBC $  79,900.00 ||Not Included $ - 13 79,900.00
|Box at Stetson Hills Blvd. 1¢'x8' RCBC $ 120,060.00 j|Not Included 3 - $ +20,060.00
SUBTOTAL $1,970,708.80 $ 49660000(% 1,475,109.80
SECTION AASGE @ SKY SOX

Channe} Sections AA & GG $ 187,029.00 |1124 $ 22040000 % (33,371.00)
SUBTOTAL § 187,028.00 $ 22040000 % (33,371.00)
CHANNEL "SC" @ STETSON #10

Channel Section CC ——1{ $ 375,833.00 || Not Included $ - $ 375,833.00
Box @ Stetsan Hills Bivd. 10'%6" RCB %  85,650.00 [f Not Included 3 - $ 85,650.00
|Pipe @ Charlotte Bivd. 72" RCP $  41,170.00 || Not Included $ - $ 41,170.00
SUBTOTAL $ 502,653.00 $ - $ 502,663.00
TOTAL $5,917,667.80 $ 2,157,450.00 | §$ 3,760,207.80
5% CONSTRUCTION CONTINGENCY § 295882.89 $ 10787250 % 188,010.39
10% ENGINEERING $ 591,765.78 § 21574500 (3 376,020.78
GRAND TOTAL § 6,805,306,47 $ 248106750 | § 4,324,238.97
MAJOR REIMBURSIBLE BRIDGE FACILITIES

REACH DESCRIPTION MDDP DESIGNATION MDDP COSTS [[DBPS DESIGNATION |DBPS COSTS INCREASE

SAND CREEK

Box @ Stetson Hills Blvd. 8'x10' Triple RCBC § 258,163.00 |10 Triplse RCBC $ 222,000001% 36,163.00
TOTAL $§ 258,183.00 $ 22200000 % 36,163.00
5% CONSTRUCTION CONTINGENCY $ 12,908.15 $ 11,100.00 | $ 1,808.15
10% ENGINEERING $ 25816.30 $  2220000(% 3,616.30
GRAND TOTAL § 296,887.45 § 25653000015 41.587.45




Engineer's Estimate of Probable Cost

File-COSTEST3.XLS

Stetson Hills Sand Creek Channel

Phase I-Bames Road (Sta. 0+00) to East Tributary {Sta. 28+00)

41301997 SWT

item Quantity |Units |[Unit Price Total Price
Sand Creek Main Channel

Sta, 0+00 to Sta. 11+00

Barnes Road to West Trib. Confluence

Clear and Grub 2.5 Acres| $ 1,000.00 | $ 2,500.00
Unclassified Excavation 3,170 | CY $ 6.00 % 19,020.00
Embankment 240 [CY | § 8.00 % 1,920.00
D50=12" Riprap * 2950 |CY [§ 30.00 [ § 88,500.00
Type Il Bedding (8"Thick) * 670 |CY |§ 26.00 | % 17,420.00
Filter Cloth * 3,01018Y |$ 2.00 | § 6,020.00
Class 4 Agg. Base Course (8" Thick) Trail 200: CY 1 § 2500 | & 7,250.00
Grouted Riprap Trail 90 |[CY |$ 5500 | § 4,950.00
Congcrete Sill 260 | CY |$ 200.00 | $ 52,000.00
Riprap @ Sill 1860 [CY | % 30.00 | $ 55,800.00
8" Bedding @ Sill 620 |[CY |$ 26.00 | § 16,120.00
Filter Cloth @ Sill 2790 |8Y |$ 2.00|% 5,680.00
Revegetation 45| Acres| $ 5,000.00 | § 22,500,600
Erosion Control Silt Fence 2200 | LF $ 3.00 % 6,600.00
SUBTOTAL $ 306,180.00
West Trib. Channel Confluence to Exist.

Clear and Grub 1.0| Acres| $ 1,000.00 | § 1,000.00
Unclassified Excavation 2,200 (CY |$ 6.00 [ § 13,200.00
D50=18" Riprap 620 | CY |$ 35.00 | $ 21,700.00
D50=12" Riprap Cutoff Wall A70 | CY |$ 30.00 | § 14,100.00
Type Il Bedding (8"Thick) 240 | CY | § 26.00 | % 6,240.00
Filter Cloth 1,080 8Y |§ 2.00 % 2,160.00
Reinfareed Concrete Channel Lining 260 |CY |$ 25000($  65,000.00
Reinforced Concrete Cutoff Wall 25| CY $ 250.00 1 6,250.00
Concrete Sill 3olcy |$ 200.00 | $ 6,000.00
Riprap @ Sill 120 |CY | § 30.00 | § 3,600.00
8" Bedding @ Sill 40 |CY [$ 26.00 | § 1,040.00
Filter Cloth @ Sill 170 |SY | $ 200§ 340.00
Class 4 Agg. Base Course (8" Thick) Trail 100 ([CY |$ 25.00 | § 2,500.00
4" Perforated Drain 210 | LF $ 3.00(% 630.00
Filter Cloth for Subdrain 140 [ SY | $ 200 | $ 280.00
Aggregate for Subdrain |CcY |$§ 25.00 | § 750.00
Revegetation 0.5| Acres| § 5,000.00 | 8§ 2,500.00
Erosion Control Silt Fence 500 | LF $ 3.00 (% 1,500.00
SUBTOTAL $ 148,790.00




Sand Creek Main Channel

Sta. 11+00 to Sta. 28+00

W. Trib. Confluence to E. Trib. Confluence

Clear and Grub 3.0| Acres{ $ 1,000.00 | % 3,000.00
Unclassified Excavation 11,340 | CY $ 600 % 68,040.00
Embankment 1250 | CY | §$ 8.001% 10,000.00
D50=12" Riprap * 9430iCY |§ 30.00 | $§ 28290000
Type |l Bedding (8"Thick) * 2200 | CY |'$ 26.00 | $ 57,200.00
Filter Cloth * 9830 [SY 1|$ 2.00 | § 19,780.00
Class 4 Agg. Base Course (8" Thick) Trail 550 |[CY |$ 25.001 % 13,750.00
Grouted Riprap Trail 30|CY |$ 55.00 | $ 1,650.00
Concrete Sill 120 | CY $ 200.00 | $ 24,000.00
Riprap @ Sill ¢o|CY |$ 3000 | $ 27,300.00
8" Bedding @ Sill 310 |CY | § 26.00 | $ 8,060.00
Filter Cloth @ Sill 1,360 | 8Y | § 200 | % 2,720.00
Revegetation 50| Acres| $ 5,000.00 | § 25,000.00
Erosion Control Silt Fence 3,400 | LF 5 3.00|5% 10,200.00
SUBTOTAL $ 553,600.00
Sand Creek Main Channel

Sta. 28+00 to Sta. 59+30

E. Trib. Confluence to Stetson Hills Blvd.

Clear and Grub 86| Acres{ $ 1,000.00 | $ 8,600.00
Unclassified Excavation 8,500 | CY $ 6.00 | § 51,000.00
Embankment 3,000 | CY $ 8.00 (% 24.000.00
D50=12" Riprap * 13613 |CY |'$ 3000 | $ 408,390.00
Type i Bedding (8"Thick) * 5036 ([CY |$% 26.00 [ $ 130,936.00
Filter Cloth * 22660 [SY |$ 2.001!% 45.320.00
Class 4 Agg. Base Course (8" Thick) Trail 1,160 | CY | § 25.00 | § 29,000.00
Grouted Riprap Trail |CY |8 55.00 | § 1,650.00
Concrete Sill 227 | CY $ 20000 [ § 45,400.00
Riprap @ Sill 1,765 |CY | $ 30001 % 52,950.00
8" Bedding @ Sill 589 |CY |$ 26.00 [ % 15,314.00
Filter Cloth @ Sill 2648 :5Y |§ 2.00|% 5,296.00
Revegetation 8.7/ Acres| $ 500000 |5  43,500.00
Erosion Control Silt Fence 6,260 | LF $ 3.00(% 18,780.00
SUBTOTAL $ 880,136.00
Stetson Hills Bivd. Crossing

Triple 8'x10' RCBC 929 | LF $ 245.00 [ § 227,605.00
Wingwalls/Headwalls 64 | LF $ 190.00 } $ 12,160.00
Riprap 84 (CY | 4500 | $ 17,280.00
Type |l Bedding 43 |CY 1§ 26.00 | § 1,118.00
SUBTOTAL $ 258,163.00




SUBTOTAL OF ALL FOUR PHASES $ 2,146,869.00
MOBILIZATION (1%} $ 21,468.69
10% ENGINEERING ] $ 214,686.90
5% CONSTRUCTION CONTINGENCY $ 107,343.45
TJOTAL $ 2,490,368.04

* Riprap quantities are dependent on the depth to bedrock from the surface.

An estimate of the necessary depth of riprap was made based on soil borings.

The riprap, bedding and filter cloth quantities could therefore vary

considerably depending on actual field conditions.

THIS ESTIMATE HAS BEEN PREPARED USING PRELIMINARY PLANS,

THIS ESTIMATE 1S PROVIDED FOR INFORMATIONAL PURPOSES ONLY

AND IS NOT A GUARANTEE OF PROJECT COSTS NOR SHOULD IT BE USED AS SUCH.




ENGINEERS ESTIMATE OF PROBABLE COST

File-ETRIBCET.XLS

STETSON HILLS DEVELOPMENT
SAND CREEK EAST TRIBUTARY CHANNEL
5/1/97
Descripticn Quantity Unit Unit Cost Total Cost

SAND CREEK TO PETERSON | T13-T15
12" RIPRAP 5,240 CY $ 25.00 $ 131,000.00
8" BEDDING 1,760 cYy $ 25.00 $ 44,000.00
MIRAF! 500X FILTER CLOTH 7,916 SQYD $ 1.80 $ 14,248.80
3' DROP STRUCTURE 120 CY $ 300.00 $ 36,000.00
6' CONCRETE SILL 9 CcY $ 250.00 $ 2,250.00
18" GROUTED BOULDERS 622 CY $ 40.00 $ 24,880.00
GRAVEL (TRAIL) 416 CY $ 15.00 3 6,240.00
EXCAVATION (SAND) CUT 10,000 cY $ 1.25 $ 12,500.00
BAFFLE CHUTE DROP 1 LS $100,000.00 $ 100,000.00
SUBTOTAL $ 371,118.80
Brahma Trail Box
12'X8' RCBC (Brahma Trail) 85 LF $ 496.00 $ 42/160.00
WINGWALLS 1 LS $ 10,650.00 $ 10,650.00
SUBTOTAL $ 52,810.00
Peterson Road Box
12'X10' RCBC (Peterson Road) 185 LF 3 660.00 $ 122,100.00
WINGWALLS 1 LS $ 10,650.00 $ 10,650.00
SUBTOTAL 132,750.00

PETERSON TO BOUNDARY T10-T13
12" RIPRAP 10,524 cY 5 25.00 $ 263,100.00
4" TYPE | BEDDING 1,748 CY % 25.00 $ 43,700.00
4" TYPE 1} BEDDING 1,748 cYy $ 25.00 $ 43,700.00
6" TYPE {| BEDDING 360 CY 3 25.00 $ 9,000.00
MIRAF! 500X FILTER CLOTH 15,734 SQYD 5 1.80 $ 28,321.20
3' DROP STRUCTURE 77 CY $ 300.00 $ 23,100.00
4' DROP STRUCTURE 25 CY $ 300.00 $ 7,530.00
3.5 CONCRETE SILL 10 CY $ 250.00 $ 2,500.00
6' CONCRETE SILL 60 CY $ 250.00 $ 15,000.00
18" GROUTED BOULDERS 773 CcY $ 40.00 $ 30,920.00
GRAVEL (TRAIL) 1,884 cY 5 15.00 $ 28,260.00
CONCRETE (NORTH REACH) 485 cY $ 200.00 $ 97,000.00
EXCAVATION (ROCK) CUT 30,335 CY 3 £.00 $ 151,675.00
EXCAVATION (SAND) CUT 54,460 CY $ 1.25 $ 68,075.00
SUBTOTAL $ 811,881.20
TOTAL $ 1,368,560.00

Page 1




5% CONSTRUCTION CONTINGENCY

$

68,428.00

10% ENGINEERING

$

136,856.00

GRAND TOTAL

$ 1,573,844.00

THIS ESTIMATE HAS BEEN PREPARED USING PRELIMINARY PLANS.

THIS ESTIMATE IS PROVIDED FOR INFORMATIONAL PURPOSES ONLY

AND IS NOT A GUARANTEE OF PROJECT COSTS NOR SHOULD IT BE USED AS SUCH.
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ENGINEERS ESTIMATE OF PROBABLE COST File-WTRIBCST.XLS
STETSON HILLS DEVELOPMENT ] |
SAND CREEK WEST TRIBUTARY CHANNEL- Charlotte Blvd. to Powers Blvd.  |(Final Design)
5/1/97

Description Quantity Unit Unit Cost Total Cost
Charlotte Blvd. to Jackpot Drive” Section T4-T5
GROUTED RIPRAP 2867 CcY $ 75.00 $ 215,025.00
12" RIPRAP CHANNEL LINING W/FILTER 5,070 CY $ 36.50 $ 195,195.00
CONCRETE DROP STRUCTURES 6 EA $ 14,250.00 $ 85,500.00
EXCAVATION 1 LS $ 42,500.00 $ 42,500.00
TRIPLE 10X8 BOX EXTENSION 1 EA $ 30,000.00 $ 30,000.00
WINGWALLS 2 EA $ 20,000.00 $  40,000.00
RETAINING WALLS 2,430 SF $ 28.50 $ 69,255.00
SUBTOTAL $ 677,475.00
JACKPOT DRIVE BOX
DBL. 10'X10' BOX CULVERT (Jackpot) 105 LF § 1,500.00 $ 157,500.00
SUBTOTAL 167,500.00
Jackpot Drive to Tutt Bivd. Section T2-T4
12" RIPRAP CHANNEL LINING 6,880 CcY $ 25.00 $ 172,000.00
8" TYPE ||l BEDDING 2,295 cY $ 25.00 $ 57,375.00
MIRAFI 500X FILTER CLOTH 10,236| SQYD & 1.80 $ 18,424.80
4' DROP STRUCTURE WALL 245 cY $§ 300.00 $ 73,500.00
18" GROUTED BOULDERS 1,765 CY $ 40.00 $ 70,600.00
6' CONCRETE SILL 73 cY $ 250.00 $ 18,250.00
AGGREGATE BASE COURSE (TRAIL) 375 cY $ 15.00 $ 5,625.00
EXCAVATION (ROCK) 12,000 CY $ 5.00 $ 60,000.00
EXCAVATION (SAND) 12,000 CY b 1.25 $ 15,000.0C
RETAINING WALLS** 4,000 SF $ 15.00 $ 60,000.00
SUBTOTAL $ 550,774.80
STETSON HILLS BLVD. BOX
10'x8' BOX CULVERT (Stetson Hills Blvd.) 280 LF $ 39200 $ 109,760.00
WINGWALLS 1 LS $ 10,300.00 $ 10,300.00
SUBTOTAL $ 120,060.00
WEST TRIBUTARY TUTT TO POWERS (Preliminary Design) Section T1-T2
RIPRAP CHANNEL 1400 LF $ 27500 $ 385,000.00
SUBTOTAL $ 385,000.00




TUTT BLVD. BOX

10'X6' RCBC (Tutt) 200 LF $ 354.00 $ 70,800.00
WINGWALLS 1 LS $ 9,100.00 $ 910000
SUBTOTAL $  79,900.00
TOTAL $ 1,870,709.80
5% CONSTRUCTION CONTINGENCY $ ©98,535.49
10% ENGINEERING $ 197,070.98

GRAND TOTAL

$ 2,266,316.27

*COSTS FOR T4-T5 CHANNEL ARE BASED ON CONTRACTOR BID

*NOTE: RETAINING WALL COSTS ALONG T2-T4 CHANNEL ARE PRELIMINARY SINCE ACTUAL DESIGN

HAS NOT BEEN COMPLETED.

THIS ESTIMATE HAS BEEN PREPARED USING PRELIMINARY PLANS.

THIS ESTIMATE IS PROVIDED FOR INFORMATIONAL PURPOSES ONLY

AND 1S NOT A GUARANTEE OF PROJECT COSTS NCR SHOULD IT BE USED AS SUCH.




Engineer’s Estimate of Probable Cost

File-SOXCST.XLS

Stetson Hills Development

Tributary Channel Section AA&GG- Barnes Rd.:@ Sky S0x
4/28/1997 SWT
Description Quantity Unit Unit Cost Total Cost

12" RIPRAP CHANNEL LINING 4,352 CcY $ 25.00 3 108,800.00
6" TYPE il BEDDING 800 CY $ 25.00 $ 20,000.00
MIRAFI FILTER CLOTH 4,768 sy 3 1.80 $ 8,578.80
EXCAVATION 4,500 cY 3 3.00 $ 13,500.00
AGGREGATE BASE COURSE (TRAIL) 450 cYy $ 15.00 3 6,750.00
CUTOFF WALLS 70 CcY $ 300.00 $ 21,000.00
54" PIPE HEADWALLAWINGWALL 9 cY $ 300.00 3 2,700.00
6'X4' HEADWALLS/WINGWALLS 18 CY $ 300.00 3 5,700.00
SUBTOTAL $ 187,028.80
5% CONSTRUCTION CONTINGENCY $ 9,351.44
10% ENGINEERING $ 18,702.88
GRAND TOTAL $ 215,083.12

THIS ESTIMATE HAS BEEN PREPARED USING PRELIMINARY DATA,

THIS ESTIMATE IS PROVIDED FOR INFORMATIONAL PURPOSES ONLY

AND IS NOT A GUARANTEE OF PROJECT COSTS NOR SHOULD IT BE USED AS SUCH.




Engineer's Estimate of Probable Cost

File-

SCOOLCST.XLS

Stetson Hills Development

Tributary Channel SC- Stetson Hills Blvd. to Charlotte

Pkwy.

4/30/1997 SWT

10% ENGINEERING

50,285.38

Description Quantity Unit Unit Cost Total Cost

Earthwork 1 LS $ 43,000.00 $ 43,000.00
24" Water Lowering 1 EA $ 19,000.00 $ 19,000.00
Riprap Lined Channel 1,422 cY $ 38.00 $ 54,036.00
Grouted Riprap Channel 364 CY $ 68.00 $ 2475200
Riprap Protection (N. End) 176 cY $ 35,00 $ 6,160.00
Concrete Lined Channel 954 LF $ 161.50 $ 154,071.00
Headwall 1 EA $ 3,000.00 $ 3,000.00
Transition Structure 1 EA $ 46,000.00 $ 46,000.00
Gravel Access Road 2,633 SY 5 5.75 $ 15,139.75
Hand Rail 122 LF $ 87.50 $ 10,675.00
SUBTOTAL $ 375,833.75
Stetson Hills Blvd. Crossing

10'x6' RCB Culvert 225 LF 3 354.00 $ 79,650.00
10'X6' Headwalls/Wingwalls 20 CY ] 300.00 $ 6,000.00
SUBTOTAL $ 85,650.00
Charlotte Blvd. Crossing

72" RCP 179 LF 230.00 $ 41,170.00
SUBTOTAL $ 4,170.00
TOTAL $ 502,653.75
5% CONSTRUCTION CONT cY $ 2513268

$
$

GRAND TOTAL

578,051.81

THIS ESTIMATE HAS BEEN PREPARED USING PRELIMINARY PLANS.

THIS ESTIMATE IS PROVIDED FOR INFORMATIONAL PURPOSES ONLY

AND IS NOT A GUARANTEE OF PROJECT COSTS NOR SHOULD IT BE USED AS SUCH.




Engineer's Estimate of Probable Cost
Stetson Hills Development File-CHANHCST.XLS
Tributary Channel Section HH- Barnes Rd. @ Sky Sox NONREIMBURSABLE
4/28/1997 SWT

Description Quantity Unit Unit Cost Total Cost
12" RIPRAP CHANNEL LINING 1,250 CY $ 25.00 $ 31,250.00
6" TYPE Il BEDDING 208 CcY $ 25.00 $ 5,200.00
MIRAFI FILTER CLOTH 1,250 SY 3 1.80 $ 2,250.00
EXCAVATION 800 CcY $ 3.00 $ 2,400.00
CUTOFF WALLS 25 cY $ 300.00 $ 7,500.00
54" PIPE HEADWALL/WINGWALL 9 CY $ 300.00 $ 2,700.00
60" HEADWALL/AWINGWALL 9 cY $ 300.00 $ 2,700.00
SUBTOTAL $ 54,000.00
5% CONSTRUCTION CONTINGENCY 3 2,700.00
10% ENGINEERING $ 5,400.00
GRAND TOTAL $ 62,100.00
THIS ESTIMATE HAS BEEN PREPARED USING PRELIMINARY DATA.
THIS ESTIMATE S PROVIDED FOR INFORMATIONAL PURPOSES ONLY

AND 1S NOT A GUARANTEE OF PROJECT COSTS NOR SHOULD IT BE USED AS SUCH.




FOR INFORMATION ONLY

CONSTRUCTION COST ESTIMATES FOR MINOR SYSTEMS

UNIT
ITEM PRICE UNIT BASIN H
aTty
PIPE
18-INCH $31.00 LF 50
21-INCH $35.00 LF o
24-INCH $38.00 LF €0
27-INCH $40.00 LF 0
30-INCH $42.00 LF 10
36-INCH $46.00 LF 500
42-INCH $65.00 LF 0
48-INCH $84.00 LF 0
54-INCH $105.00 LF 0
72-INCH $180.00 LF 0]
84-INCH $243.00 LF 0
INLETS $250.00 LF 105
MANHOLES
48-INCH $2,000.00 EA 0]
60-INCH $2,500.00 EA 3

ESTIMATED CONSTRUCTION COST

CONSTRUCTION CONTINGENCY @ 10%
DESIGN/CONSTRUCTION ENGR @ 10%

SUBTOTAL

TOTAL
cosT

$1,550
30
$2,280
$0
$420
$23,000
$0

$0

%0

30

$0

$26,250

$0
$7,500

$61,000

$6,100
36,100

$73,200

BASIN J

QTyY

[=} [=NeNololoNoNoN~alel=)

o0

TOTAL
COosT

$0
$0

$0
30
$0
$0
$0
$o
0
50

30

$0
$0

$0

$0
$0

$0

BASIN K

= - D
Foool 2

a ooogoc

&0

$18,750

30
$10,000

$33,370

$9,337
$9,337

$112,044

BASIN L

QTy

DoOOoOO0OoDOOCO00

=]

30
$0

$0

30
30

$o

BASINM

TOTAL
aTy COSsT

$0
$0
$0
$0
$0
$0
$0
$25,200
$0
$0
$0

[ ]
OODSODDODOD

N
-4

$5,250

0 $0
0 30

$30,450

$3,045
$3,045

$36,540



FOR INFORMATION ONLY

CONSTRUCTION COST ESTIMATES FOR MINOR SYSTEMS

UNIT
ITEM PRICE UNIT
PIPE
18-INCH $31.00 LF
21-iINCH $35.00 LF
24-INCH $38.00 LF
27-INCH $40.00 LF
30-INCH $42.00 LF
36-INCH $46.00 LF
42-INCH $65.00 LF
48-INCH $84.00 LF
54-INCH $102.00 LF
72-INCH $180.00 LF
84-INCH $243.00 LF
INLETS $250.00 LF
MANHOLES
48-INCH $2,000.00 EA
60-INCH $2,500.00 EA

ESTIMATED CONSTRUCTION COST

CONSTRUCTION CONTINGENCY @ 10%
DESIGN/CONSTRUCTION ENGR @ 10%

SUBTOTAL

DRAINAGE BASIN
BASIN A

TOTAL
aTy COST
130 $4,030
0 30
0 %0
0 $0
1100 $46,200
1400 $64,400
0 $0
0 $0
0 $0
0 30
0 $0
93 $23,250
0 $0
8 $20,000
$157,880
$15,788
$15,788
$189,456

BASIN B
QTry

470
a
0
0
850

[x1}
DOOCSO

160

5

TOTAL
CosT

$14,570

$0
$12,500

141,770

$14,177
$14,177

$170,124

BASINC
ary

80
0
700
0
1000
0
700
0
150
0

4]

121

TOTAL
COST

$2,480
30
$26,600

$45.500
$0
$15,300
50
$0

$30,250

$0
$25,000

$187,130

$18,713
$18,713

$224,556

BASIND
QTy

N
o [4)]
ocoo

oo OoOCOoOO

8]
[«

o Q

$0
30

$16,150

$1,615
$1,615

$19,380

BASIN E
QTy

oo OoOODOCOOCO0OO0

(=]

TOTAL
CosT

$0
$0
$0
50

$0
$0
30

30

$0
$0

$0

$0
$0

$0

30
30

$0

BASIN G

aTy

n S
OoOODOoOODODOQOODO

-]
-

TOTAL
COST

$0

$0

$0

$0
$21,000
$2,300
30

50

30

$0

$0

$17.750

$0
$5,000

$46,050

$4,605
$4,605

$55,260



FOR INFORMATION ONLY

CONSTRUCTION COST ESTIMATES FOR MINOR SYSTEMS

UNIT
ITEM PRICE UNIT WEST TRIB
QTy
PIPE
18-INCH $31.00 LF 0
21-INCH $35.00 LF 0
24-INCH $38.00 LF 0
27-INCH $40.00 LF 0
30-INCH $42.00 LF o
36-INCH $46.00 LF 0
42-INCH $65.00 LF o
48-INCH $84.00 LF o
54-INCH $102.00 LF 0
72-INCH $180.00 LF 230
84-INCH $243.00 LF 380
INLETS $250.00 LF
MANHOLES
48-INCH $2,000.00 EA Q
60-INCH $2,500.00 EA 0

ESTIMATED CONSTRUCTION COST

CONSTUCTION CONTINGENCY @ 10%
DESIGN/CONSTRUCTION ENGR @ 10%

SUBTOTAL

TOTAL
COSsT

$0
$0
$0
0
$0
$0
$C
$0
$0
$41,400
$92,340

$0

$0
30

$133,740

$13,374
$13374

$160,488

EAST TRIB
ary

coCcocooCcoQoo

TOTAL ESTIMATED COST STORM SEWER

TOTAL
CosT

$0
$0
30
$0
30
$0
$0
$0
$0
30
50

$0

$0
$0

$0

$o
30

$0

$1,041,048
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RATTONAL METHOD ASSUMPTIONS

1.

FOR SFD AND MFD, 1=50" @ 2.0%

FOR RETAIL/QFFICE/COMMERCIAL, 1=300" @ 1.0%

FOR RETAIL/QOFFICE/COMMERCTIAL NEAR THE STREET ROW, 1=150' @
1.0%

IN COMPUTING THE TIME OF CONCENTRATION, ALL TRAVEL TIME
(BESIDES INITIAL TIME) IS COMPUTED ASSUMING GUTTER FLOW
(EXCEPT WHERE CHANNEL FLOW IS OBVIOUS).

THE VELOCITY IS COMPUTED AS FOLLOWS:

v = (1.49/n)(R".67)(8~.5), n = .016
R = A/(WP) = d*s/(d+g)

d = depth

s = spread

Agssume d is much less than s

R = d*s/s = d

Assume d = 8"

v = 71.21(8".5)

(SEE PAGE 5-12 OF THE CRITERIA MANUAL)
IT IS ASSUMED THAT 100’ ON EACH SIDE OF THE STREET ROW
DRAINS TO THE STREET. THE REST OF THE BASIN IS ASSUMED TO
FLOW TCO INLETS WITHIN THE BASIN - TO BE SIZED AND LOQCATED
WHEN THE BASIN IS DEVELOPED. THE PIPES IN THE COLLECTOR AND
ARTERIAL STREETS ARE SIZED TO CARRY THIS FLOW.

INLETS ARE SIZED FOR A 60% INTERCEPTION RATIO. THE MAXIMUM
SIZE INLET IS 20°.
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TABLE 5-1

RECOMMENDED AVERAGE RUNOFF COEFFICIENTS AND PERCENT IMPERVIOUS

LAND USE OR
SURFACE CHARACTERISTICS

Business
commercial Areas
Neighborhood Areas.

Residential
. 1/8 Acre or less
1/4 Acre
1/3 Acre
1/2 Acre
1 Acre

Industrial
Light Areas
Heavy Areas

Parks and Cemeteries
Playgrounds
Railroad Yard Areas

Undeveloped Areas
Historic Flow Analysis-

PERCENT

IMPERVIOUS

95
70

65
40
30
25
20

80
90

7
13
40

Greenbelts, Agricultural

Pasture/Meadow
Forest

Exposed Rock

offsite Flow Analysis

(when land use not defined)

Streets
Paved
Gravel

Drive and Walks
Roofs
Lawns

# Hydrologic Soil Group

9/30/90

100
80

100
S0

|Icll
- _FREQUENCY
10 100
A&B* - CED* A&B*  C&D*
0.90 0.90 0.90 0.90
0.75 0.75 0.80 0.80
0.60 0.70 0.70 0.80
0.50 0.60 0.60 0.70
0.40 0.50 0.55 0.60
0.35 0.45 0.45 0.55
0.30 0.40 0.40 0.50
0.70 0.70 0.80 0.80
0.80 0.80 0.90 0.90
0.30 0.35 0.55 0.60
0.30 0.35 0.60 0.65
0.50 0.55 0.60 0.65
0.15 0.25 0.20 0.30
0.25 0.30 0.35 0.45
0.10 0.15 0.15 0.20
0.90 0.90 0.95 0.95
0.55 0.60 G.65 .70
0.90 0.90 0.95 0.95
0.80 0.80 0.85 0.85
0.90 0.90 0.95 0.95
0.90 0.90 0.95 0.95
0.25 0.30 0.35 0.45



Rainfall Intensity (in/hr)
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RESIDENTIAL STREET (34 Flowline to flowline)
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Interim Release October 12, 1984
City of Colorado Springs

Use this graph to determine the allowable street capacity per side, initial storm, for
the typical street section using a 2% crown.



COLLECTOR STREETS (Major and Minor)
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Interim Release October 12, 1994
City of Colorado Springs

Use this graph to determine the allowable street capacity per side, initial storm, for
the typical street section using a 2% crown. No flow may cross the crown.



ARTERIAL STREETS (Major and Minor)
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Use this graph to determine the allowabie street capacity per side, initial storm, for
the typical street section using a 2% crown. The curve corresponds to 6" depth @
flowline, 20 foot flow spread. No flow may cross the crown. Must keep one ten
foot lane free of water in each direction.



1 TABLE li; Full Flow Coefficient Values
BLEI: V2§ ing's Formula. - .
TA Values of S,” in Manning’s F Circular Concrete Pipe.
sl =l =] -2 2 =y ) =] o A R Value of C1 = 1486, 4 x g®
00D | 00000 | G1000 | O14va 3 D1732 | 02000 | 02236 | .0244% | .02646 Qza3z8 | 03000 AFipe Area Hydrz!uiic n
001 | 03162 | 03317 | 036: | 03606 | oavez | 03873 | pavoo | .04tz3 | 04243 | 0e350 | Diameter | (Square Radius
002 | 04472 | 04581 | 04690 | 04796 | pasge | 05000 | 05089 | .05v96 | 05292 | 05365 {inchas) Feet) (Feet) n=0.010 | n=0.0l11 | n=0.012 { n=0.013
po3 | 05477 | 05568 | 05657 | .05745 | 05831 | 05916 | 06000 | 06083 | DEIG4 | 06243
oo4 | 08325 | 06403 | .06smr | 06557 | .0ge33 | .0s70B | 06782 | .06856 | 06326 | .07D0D 8 0.349 0.167 15.8 143 121 121
oos | o707y | o7ias | 07211 | o7es0 | 07348 | 07216 | 07483 | o750 | 07616 | 07681 10 D.545 0.208 284 258 238 218
005 | 07745 | 07810 | cvers | o7ea7 | oeo0o | cemsz | omiz4 | .oates | osess | 08307 12 6.785 0.250 464 42.1 386 357
007 | .omas7 | osezs | .ceaes | .osssa | osso2 | .0eeeD | 08718 | .0B775 | 08832 } 08868 13 1.227 0312 84.1 765 701 4.7
008 | .08944 | 09000 | .09055 | 09110 | 091es | 09220 | 09274 09327 | 09361 | 08434 18 L.767 0375 137 124 114 105
oo | .0o487 | oosae | passz | .ao9eaa | ouses | .povd? | 09798 | 09849 | 00838 [ 08850
40 | o000 | 10050 | o500 | 10143 | 0188 | .1o24F | 10296 | 10348 | 10382 [ 40440 2] 2405 0437 206 187 172 158
o1 | 1000 | t0ss | aoes | a1ae | nie3 | .zes | 265 | 30 | aza2 | tave 2 3142 0.500 294 267 245 226
02 | 41e | aase | asa | asiy ] asag | aser | ae1z | aeed | aEv3 | 703 77 397 8.562 402 366 335 a0
03 1732 1761 1789 BT 1844 RETA .1897 1824 1949 1975 30 4908 0.625 533 485 444 410
oa | 2000 | 2025 | 2pae | 2074 | 2008 | 2121 [ 2145 | 2168 | 209 4§ 2214 3 5.930 0.688 586 624 574 530
05 | 2236 | 2258 | .2280 | 2302 | 2324 | .23¢5 | .2366 | .2367 | .2408 | 2429
2568 2508 508 2627 36 2.069 0.750 367 788 122 666
08 2449 | 2470 | 2490 | 25310 | 2530 | 2550 | . . . ;
07 | 2646 | 2665 | 2683 | zvo2 | 2720 | a9 | 2vs7 | avvs | 2793 | 2en 42 9621 D.875 1308 1188 1090 1006
08 2628 2848 2864 2864 2888 2915 291 2950 | .2066 .2083 48 12.566 1.000 1867 1698 1556 1436
03 2000 3017 3033 .3050 < [¢]-1-3 3082 .3038 3344 3130 3146 54 15.904 1.125 2557 232% 2131 1967
a0 4162 | 3178 | A19s | a20e | 3225 | a2¢0 [ 3256 | 327y | 3286 | 3302 60 19,635 1.250 3385 3677 2821 2604
66 23.758 1.375 4364 3987 3636 3357
12 28.274 1.500 5504 5004 4587 4234
78 33.183 1.625 6815 6195 5679 5242
B4 38485 1.780 8304 7549 5920 6388
90 44.570 1.875 9985 9078 8321 7651
96 50.266 2.000 11850 107380 9878 91:9
102 £6.745 2.125 13940 12670 11620 10720
108 63617 2.250 16230 14760 13530 2450
114 70.882 2315 18750 17040 15620 14420
120 78.540 2.500 21500 19540 17920 16540
126 86.590 2623 24480 22260 20400 18330
132 95.033 2.750 21700 23200 23100 21330
138 103.870 2.875 1210 28370 26010 24010
144 113.1G6¢ 3.000 34960 31730 29130 26890
FIGURE 1: Relative Velocity and Flow in Circular Pipe for Any Depth of Fiow.
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FIGURE 3: Headwater Depth for Concrete Box Culverts With Inlet Control
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TABLE5: Entrance Loss Coefficients
Coefficient k to apply to velacity head V2/2g for determination of head loss at entrance 1o a structure, such as
a culvert or conduit, operating full or partly full with controf ar the autiet.
Entrance head loss Hg = kg V2/2g
Type of Structure and Design of . Type of Structure and Design of ..
Entrance Bax, Reinforced Concrets Coefficient kg Entrance Box, Reinforced Concrete Coetficient k,
Headwail parallel to embankment {na wing walls) Wing wails at 10° to 25° to barrel
Square-edged on 3 edges . . . 0.5 Square-edged at crown . . . . . . . D&
Rounded on 3 edges to radius of ”1 2 Wing walls parallel (extension of s:des}
barrel dimension . . . T 0.2 Square-edged atcrown . . . . . . . . 07
Wing walls at 30° to 75° to barrel
Square-edged at crown . . 0.4
Crown edge rounded ta radlus of 1/12
barrel dimension . . . . . . . . 0.2 BUREAU OF PUBLIC ROADS - JAN. 1963
FIGURE 4: Head for Concrete Box Culverts Flowing Full, n = 0.012
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RUNOFF CALCULATIONS
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STANDARD FORM SF-4

CULVERT RATING

( GrEWEL. 1)
TETSON_HRLS /mec,onasTATION

PROJECT:STETSN HILLS  MdDP LOCATION: S
LOW POINT CULVERT DATA
ELEV 7 TYPE : n: N
INLET! QryLe”
/ }t Ke ¢ o VeuLl?
Hy T ﬂ OUTLET CONTROL EQUATIONS
] L T (1) HW=H+ho‘LSo
+
T o0S (2) For T, <D; hg = 9-5-—9 or T, {(whicheveris
Se - i greater)
LEV. L Ao ELEV.— Tw > Diho= Tu
s,L 22 (3) For Box Culvert: d=0.315(Q/B)* =
INLET CONTROL OUTLE'_:_' iogTROL e coNT. |conTRoL ELEV
Q _l"l_!. Hw H T' w d D w .
D de £ ==hg he Hy H,
| 2 3 4 5 6 7 8 9 10 I B
720 /! 58 2.9 L 2.5 4.7 2.6 .8 | werT

10%8”

L

STORM DRAINAGE DESIGN AND TECHNICAL CRITERIA
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STANDARD FORM SF-4
. CULVERT RATING
(Gremer 10)

PROJECT: sz7son_ptites_mpop 22027 | OCATION : SrETSoN HILS

[Tvrr STATION:

LOW POINT
ELEV.

‘—I—-——p—
%

I\

TYPE:
INLET:
Ke *

CULVERT DATA

n:

QruLd’

Veurl®

OUTLET CONTROL EQUATIONS

(!) Hw =H1‘ho-LSo

d.+D
(2) For T, <D; hy=—— or T, (whicheveris
2 greater)
FLEV L _3%0 ELEV.— Tw > Dy ho= .
Sol .. (3) For Box Culvert: d.=0.3I5(Q/B) "~ =
INLET CONTROL OUTLET CONTROL '
Q - =D 75D CONT. |CONTROL] ELEV.
Hy T
o H T de | 9en,| 1o H, H,
| 2 3 4 5 6 7 8 9 10 i 2
277 1.3 9. [t 5 44 | &7 2 | % | weEr
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PROJECT : SETON

STANDARD FORM SF-4
CULVERT RATING

HiLLS

LOW POINT
ELEV

.

w

e

STATION:_______

CULVERT DATA

n:

QryLl’

VeuLd!

OUTLET CONTROL EQUATIONS

he Tw (1) Hy=H+ho-LS,
d.+
L } (2) For T, <D; hg -———9 or T, ({whicheveris
2 greater)
#LEV 97,15 L 2/8 ELEV. 7426 Tu =Dy ho= Ty
s, L /07 (3) For Box Culvert: d.=0.315(Q/8)*" =
INLET CONTROL OUTLET CONTROL '
v o= n =0 CONT. |CONTROL| ELEV.
: D e H Tw d; 19 D-h [ h H H
D c 5 0 o w w
| 2 3 4 5 6 7 8 9 10 I 12
72877
957 . 1,7 4,73 &5 s, # g.5 &7 /2 o A
/15 Jh 2 o e Bdia8LE roc - | feos |88 Jorv, o= g ol e
Mo = | 15 7 Y
i
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PROJECT:_STETSON HILLS

STANDARD FORM SF-4

CULVERT RATING

e, (GREINEL. #3)

LOCATION:

ZUIr STATION:
LOW POINT CULVERT DATA
ELEV TYPE : n:
INLET: QruLL’
¢| K, VeuLd!
Ha

h

OUTLET CONTROL EQUATIONS

,, (1) Hy=Htho-LS,
r J _ detD ' _
Rl (2) For T, <D; ho= —— orT, (whicheveris
Se i 2 greater)
F_LEV, L —LZo ELEV o Te > Dy ho= Ty ;s
s,L % (3) For Box Culvert: d.=0315(Q/8)"" =
E OUTLET CONTROL '
INLET CONTROL =al 2% AL S CONT. |CONTROL| ELEV.
Q Hy Hu H T 1440
D ) de —-52—'=ho ho Hu Hy
] 2 3 4 5 6 T 8 9 10 1 2
00 /5 9 /9 5 Sz | 56| £6 | (3 Vi mer |

——*
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STANDARD FORM SF-4
CULVERT RATING

GREINER ﬁ-’-f,)
LOCATION: 5& K Por. DL STATION:

PROJECT: STETSpN Hitts _MDDbP

CULVERT DATA

LOW POINT
ELEV - TYPE : Nt
INLET: QruLL:
“ I»*i Ke * VeuLl®
Hy T _r_‘_ OUTLET CONTROL EQUATIONS
_‘_____L T he T (1) H,=Hthe-LS, .
or T, < D; hg=—— or T, (whicheveris
T Sy —=2f . P2 " greater)
hev. L L0 ELEV.— T = Ds o= T 2/3
s,L L0 (3) For Box Culvert: d.=0.315(Q/B)""" =D
INLET CONTROL OUTLET EONTROL _ conT. tconTrod ELEV.
w
D " - de |5 2<ho| o Hy H,,
| 2 3 4 5 6 7 8 9 10 I |2
/260 .
2930 | 10 /O 2L 2.5 (.3 {7 78 10| IET
L.
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Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: Existing Channef

Comment: Existing $ide Channel Capacity 100-YR

Solve for Depth

Given Input Data:

Bottom Width..... 25.00 ft
Left Side Siope.. 1.79:1 (H:W)
Right Side Slope. 1.75:1 (H:v)

Manning's n...... 0.013

Channel Slope.... 0.0065 ft/ft
Discharge........ 1875.00 cfs

Computed Results:

Depth.vveasenans 3,39 ft

Velocity..oiiaaas 17.91 fps

Flow Ared...e.... 104,70 sf

Flow Top Width... 36.85 ft

Wetted Perimeter. 38,65 ft

Critical Depth... 4,95 ft

Critical Slope... 0.0017 ft/ft

Froude Number.... 1.87 (flow is Supercritical)

Open Channel Flow Medule, Version 3.12 {c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: Existing Channel
Comment: Existing Side Channel Capacity 100-YR
Solve For Depth
Given Input Data:

Bottom Width..... 25.00 ft

Left Side Slope.. 1.75:1 (H:V)
Right Side Sloge. 1.75:1 (H:v}
Manning's Dueesas 0.013

Channel Slope.... 0.0045 ft/ft
Discharge........ 2872.00 cfs

Computed Results:

Depth........ vras 4,31 ft

velocity..ceeenns 20,47 fps

Flow Area........ 140.30 sf

Flow Top Width,... 40,09 ft

Wetted Perimeter. 42,38 ft

Critical Depth... 6.36 ft

Critical Slope... 0.0016 ft/ft

Froude RNumber.... 1.93 (flow is Supercritical)

Open Channel Flow Module, Version 3.12 (c) 19%0
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: Existing Channel

Coment: Existing Side Channel Capacity 100-YR

Solve For Oepth

Given Input Data:

Bottom Width.....

Left Side Slope..
Right Side Slope.
Manning's Nessses
Channel Sltope....

Discharge..veeas.

Computed Results:

Flow Area........
Flow Top Width...
Wetted Perimeter.
Critical Depth...
Critical Slope...
Froude Number,...

25,00 ft
2,00:1 {H:\)
2.00:1 {H:V)
0.013
0.0120 fL/ft

1875.00 cfs

2.81 ft

21.77 fps
86,13 sf
36,25 ft
37.58 ft

4.87 ft

0.0017 ft/ft

2,49 {flow is Supercriticall}

Open Channel Flow Medule, Version 3,12 (¢} 19%0

Haestad Methods, Inc. * 37 8rookside Rd * Waterbury, Ct 06708
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Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: Existing Channel
Comment: Existing Side Channel Capacity 100-YR
Selve For Depth
Given Input Data:
Bottom Width..... 25.00 ft

Left Side Slope.. 2.00:1 (H:v)
Right Side Slope. 2.00:1 (H:V)

Manning's Neseass 0.013
Channel Slope.... 0.0120 fL/ft
Discharge........ 2872.00 cfs

Computed Results:

Depthececiivennss 3.58 ft
Velocity..oannns . 24.93 fps
Flow Are@........ 115.21 sf
Flow Top width... 39.33 ft
Wetted Perimeter. 41.02 ft

Critical Depth... 6.24 Tt
Critical Slope... 0.0016 ft/ft
Froude Number,... 2.57 (flow is Supercritical)

Open Channel Flow Module, Version 3.12 {¢) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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RIP RAP CHANNELS

{OTHER THAN SAND CREEK)
FINAL CONSTRUCTION

SECTION - CHANNEL VARIABLE MAX (Ft) MIH (Ft)T)
A=A EASEMENT 864.7 73.7
- A 68.7 57.7
W 56.9 58.1
F 2.0 1.4
d 7.8 6.4
W 10.0 10.0
B-B EASEMERT 43.6 40.0
A 27.6 24.0
TW 21.8 17.9
F 1.0 1.0
d 3.1 2.5
W 3.0 3.0

NOTE: Top widths mey vary due to Grading Constraints.
FINAL CONST. NOT PART OF FILING NO. | & 2.
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STANDARD FORM SF-4

CULVERT RATIN

G(@,e.e ER  #6)

PROJECT: S7E750N HILS wbP  LOCATION : BRANMA TRAL STATION:
LOW POINT CULVERT DATA
ELEV - TYPE : T
\ INLET QryLy!
[ Kg . VoL’

OUTLET CONTROL EQUATIONS

T ho Tw ( I) Hw =H+ho"“' LSo
r j&_D}) i (2) For T, <D; h - 81D or T, (whicheveris
S, _LOZ P R " greater)
L L8O ELE Tv > Dy ho= Tu
s,L 487 (3) For Box Culvert: de=0.315(a/8)*° =D
NLET CO L OUTLET CONTROL |
. l v T_CONTRD =TT CONT. [CONTROL ELEV.
H b__
-_D—‘i Ha Tw dc -—E—-d ;D=ho ho Hu Hw
I 2 3 4 5 6 7 8 9 10 1 12
/072 K} (0.9 3.7 S L2 70 9 Y | WET

L

STORM DRAINAGE DESIGN AND TECHNICAL CRITERIA
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STANDARD FORM SF-4

CULVERT RATING

| : (eesmee & 4)
PROJECT :_{zE7%0t MIUs  #ope LOCATION: _2zpebidt smm g STATION:
IEE\F‘:JVPOINT CULVERT DATA
- — TYPE : n:
/[ INLET: Q.
K * VruLe!

/]

L

\ST‘“

#LEV. Ef_/

Ly xoss

OUTLET CONTROL EQUATIONS
{1} Hy=H+ho—LS,
(2) For T, <D; he=
Tw > Dy he =

(whichever is

D
or T,
greater)

Tw

SOL __?5; (3) For Box Culvert de=0.315(Q/8)*° =
INLET CONTROL OUTLET CONTROL '
o - 1==F —— CONT. |conTRoLl ELEV.
H
-I'j—! H T de ;D_ho ho " Hy Hy
| 2 3 7 5 6 7 8 ) 0 T 2
/523 /1 # 9,17 2.0 5 = £ 5 (.75 g 7 912§ jneeT

STORM DRAINAGE DESIGN AND TECHNICAL CRITERIA
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PROJECT :.SIETSON i

STANDARD FORM SF-4

CULVERT RATING

MpEF

LOCATION : ZEE&oN

(GreEMER. % 5)
STATION:

LOW POINT
ELEV

—f—

L

\n—r

CULVERT DATA

n:

TYPE:
INLET: Qros
Ke ° 7 VruLL!

OUTLET CONTROL EQUATIONS

( I) Hw = H"’hg- L.So
d.tD

T ——————

M’ (2) For T, <D; hg = or T, (whicheveris
T o 0L P " greater)
Ley. L) L _io. ELE\Q\@y Tw > Dibo= T
s,L 1 (3) For Box Culveri: de=0.315(Q/8)°
OUTLET CONTROL |
'NLHET CONTROL T Ejrfl TR —~—= CONT. |cONTROL| ELEV.
° B i " T d. |4 "D—h h H H
D ¢ 5 o o w w
l ) 3 q 5 6 7 8 ) 10 I 12
) [z [Z 40 | ¢z 2. 1] 08 | rz | e
1377 (24 | g37 2. | GZ (.0 e 7.7 992 | mweer

I I

STORM DRAINAGE DESIGN AND TECHNICAL CRITERIA





