JOZ MWD, L)
W7 LA KCTELL

/%w%///%f/%%
N

NO. 5178806
PRIL 1986

Greiner

Fngineering




MASTER DRAINAGE STUDY

FOR
HIGH CHAPARRAL
JOB NO. 5178806
APRIL 1986

Prepared for:

M.L. Properties, Inc.
5085 List DPrive
Colorado Springs, CO 80919
(303) 599-8999

Prepared by:

GREINER ENGINEERING SCIENCES, INC.
5373 North Union Blvd., Suite 200
Colorado Springs, CO 80918
(303) 593-0212



STATEMENTS

The attached drainage plan and report were prepared under my
direction and supervision and are correct to the best of my
knowledge and belief. Said drainage report has been prepared
according to the criteria established by the City for drainage
reports, and said report is in conformity with the master plan of
the drainage basin. I accept responsibility for any 1liability
caused by the negligent acts, errors, or omissions on my part in
preparing this report.

7/emmf a }a»cu%_ /16 |56

Kenneth C. Harrison, P.E.
GREINER ENGINEERING SCIENCES, INC.

The Developer and/or his representative has read and will comply
with all the requirements specified in this drainage report and
plan.

Authorized Representative
M.L. PROPERTIES, INC.

5085 List Drive

Colorado Springs, CO 80919

FLOODPLATIN STATEMENT

High Chaparral, in its entirety, is located outside the 100-year
floodplain as indicated on the floodplain map published by FEMA.
AN
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Kenneth C. Harrison, P.
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SUMMARY OF RESOURCES USED

1. 'Master Drainage Plan and Preliminary Sand Creek Channel
Design - the Colorado Springs Ranch', prepared by Simmons, Li &
Associates, dated January 1985.

2. "Sand Creek Drainage Basin Study', prepared by United Western
Planning and Engineering Company, dated October 1977.

3, Powers Boulevard Corridor - Preliminary Design, prepared by
R. Keith Hook & Associates, dated June 1982,

4, Barnes Rocad P & P - Preliminary, prepared by Greiner
Engineering Sciences, Inc.

5. '"Procedures for Determining Peak Flows in Colorado", prepared
by the Soil Conservation Service, U.S. Department of Agriculture,
dated March 1984,

6. "Master Drainage Study for Stetson Hills", prepared by
Greiner Engineering Sciences, Inc., dated April 1985 (filed
September 1985). :

7. Preliminary DPrainage Plan and Study for 0ld Farm Heights,
prepared by URS NES, dated March 27, 1985 (currently under
review).

8. Drainage Report for 0ld Farm Subdivision Filing #4, prepared
by H.J. Kraettli & Sons, Inc., dated November 15, 1978, approved
November 29, 1978.

9. 01d Farm Master Drainage Plan, prepared by H.J. Kraettli &
Sons, dated August 9, 1978.

10. The Ridge Subdivision Drainage Report, prepared by R. Keith
Hook & Associates, Inc., dated February 1973, approved March
1973.




Purpose of Study

The purpose of this study is to analyze the existing and future
drainage patterns and characteristics within the High Chaparral
development (the project) and to plan for the safe conveyance of
storm runoff to the Sand Creek Drainageway. This study has been
prepared in comformance with the drainage requirements for the
City of Colorado Springs, Colorado. The specific scope of work
includes the following tasks:

1. Describe the existing drainage characteristics on and
offsite.

2. Determine the developed storm flow for the initial 5-year and
the major 100-year storm as it effects this project.

3. Determine the size, type and location of drainage facilities
required to safely handle the storm runoff.

4. Determine downstream effects.

5 Present a preliminary construction costs summary.

Location and Description of the Study Area

High Chaparral is located in Sections 24 and 25, Township 13
South, Range 65 West of the S8Sixth Principal Meridian, City of
Colorado Springs, FEl1l Paso County, Colorado. South of and
adjacent to the project is Barnes Road which is presently a four
lane street with open ditches. Barnes Road will ultimately be a
six lane curb and gutter street. West of and adjacent to the
project are The Ridge and 0ld Farm Subdivisions. Access from the
west 1is provided through these subdivisions by two existing
36-foot wide residential type streets; High Chaparral Drive and
Iron Horse Drive. North of and adjacent to the project is
Templeton Heights Subdivision which is to be developed as 0ld
Farm Heights. East of and adjacent to the project is Powers
Boulevard. Presently, Powers Boulevard is a two lane, open ditch
street with plans for becoming a major arterial eight lane
street., Recent construction plans for Powers Boulevard indicate
major vertical alignment changes throughout the length of the
eastern boundary of the project. The Powers Boulevard
construction plans were used in preparing the Overlot Grading
Plan for the project, which is the basis for the drainage plan
attached to this report. /Elevations for the future vertical
alignment of Powers Bouleyﬁrd" are also shown on the overall
Drainage Plan. L S A
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High Chaparral is to be a multi-use type development with tracts
zoned for single and multi-family, retail and office service
centers, office/research and development complexes, and open/
preservation areas. Internally, the development will be serviced
by Rio Vista Drive, Chaparral Drive and Iron Horse Drive. The
major street, Rio Vista Drive, will be a sixty-foot wide curb and
gutter street with two lanes north and southbound and one
continuous center left tum lane. At the Barnes Road inter-
section, Rio Vista Drive will be eighty-four feet wide with two
leftt turn lanes, two northbound lanes and two southbound lanes.
Chaparral Drive will be a forty-foot wide curb and gutter
street. Iron Horse Drive will be a thirty-six-foot wide curb and
gutter street.

It is presently planned for the project to be constructed in two
phases. Phase One will include the construction of Rio Vista
Drive to a few feet north of Iron Horse Drive. Phase One will
also include the construction of Chaparral Drive and Iron Horse
Prive to the project's western property Iline. Phase Two will
include the construction of the remaining portion of Rio Vista
Drive to the north property line where it will tie into the 01ld
Farm Heights Development. The location of this tie-in has been
coordinated with URS Engineering, the firm that is currently
preparing the development plans for 0ld Farm Heights.




Hydrologic Calculations

Basic Criteria - The basis of this report was the Storm Drainage
Criteria published by the City of Colorado Springs.

As required by the City, the rainfall distribution was determined
from a graph for 100-year, 6-hour, Type II A storm (Figure 5).

The modified SCS procedures were used for all hydrologic and
drainage calculations. The precipitation wvalues used were 3.5
inches for the 100-year, 6-hour storm and 2.1 inches for the 5-
year, 6-hour storm.

The base SCS Runoff Curve MNumbers used for different land uses
were determined from the table shown in Figure 3.

Time of Concentration - The initial time of concentration for
single family development was assumed at ten minutes, whereas for
multi-family and "commercial' type development, it was assumed at

seven minutes. Then, channel time and street flow time were
added. Times for street and channel flow are average times for
the entire length being considered. Street flow time was derived

from the SCS graph NEH-4 (Figure 6).

On-Site Storm Sewers - The on-site storm sewers were basically
sized to accommodate a 5-year storm. The storm sewer system
started where street/gutter capacity was reached as established
by the City of Colorado Springs (Figure 7). The inlets were
located and designed in accordance with the methods and require-
ments established by the City of Colorado Springs. (The
subsequent sections of this report will describe exceptions to
the above.)

100-Year Event -~ For the 100-year event, the maximum street
capacity from right-of-way to right-of-way was calculated using
Manning's Formula. Culverts located under Barnes Road and Powers
Boulevard were sized for the 100-year storm as required by the
City of Colorado Springs.

Offsite Flows ~ Storm flows from small Out-Parcels that drain
into the development were calculated based on conservative
assumptions regarding their future development. These assump-

tions are discussed in subsequent sections of this report. Other
than flow f£rom the Out-Parcels, there 1is wvery little offsite
storm flow entering the project since the development is located
high in elevation on the western edge of the Sand Creek Drainage

Basin. /w o,
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General Existing Drainage Characteristics

High Chaparral is located on the most westerly boundary of the
Sand Creek Drainage Basin. Because of 1its location and high
elevation, minimal offsite storm runoff drains into the project.
Presently, the land is being used for five-acre homesites. The
property is drained by two natural channels which both outfall
offsite into Sand Creek. The southern two-thirds of the property
drains via a natural channel from an elevation of 6,830 feet to a
low point of 6,610 feet located at Barnes Road. The runoff then
passes under Barnes Road through an existing twenty-four inch
culvert; then it proceeds via a natural channel through private
property to a sixty-six inch culvert under Powers Boulevard; then
into an open ditch through the Colorado Springs Ranch project,
eventually outfalling into Sand Creek. The northern one-third of
the property drains via a natural channel from an elevation of
6,830 feet to a low point of elevation of 6,720 feet located at
the northern property line. From there, the runoff proceeds
downstream wvia a natural channel through the proposed 0ld Farm
Heights Subdivision; then through a sixty-four inch culvert under
Powers Boulevard; then in a natural channel through Stetson Hills
Subdivision, eventually outfalling into the Sand Creek Drainage
Channel.

There are no existing on-site drainage structures or facilities
that need to be considered in thls drainage study. Offsite
structures include a twenty-four Inch culvert under Barnes Road,
a sixty-six inch culvert under Powers Boulevard, south of Barnes
Road, and a sixty-four inch culvert under Powers Boulevard
located north of the project.

The soils in the basin are identified by the Soil Conservation
Service as Stapleton-~Bernal sandy loams which belong to the B
and C Hydrologic Groups. Runoff from these groups is medium with
a rapid to medium permeability, with medium surface runoff.
Average CN values were determined for each land use type (refer
to the Attachment section of this report for CN calculations).




Proposed Drainage System - General
P g v

Basin A and B:

The natural channel and existing outfall will be filled in and
abandoned. The storm runoff will be redirected via a system of
curb and gutter streets, swales and storm sewers to the most
southeasterly corner of the project. The runoff will then pass
under Barnes Road/Powers Boulevard and outfall into a privately
constructed and maintained ditch located in the M.L. Properties
tracts. The runoff will then pass under Tutt Avenue and cross
the Colorado Springs Ranch tract and eventually outfall into Sand
Creek. All of the necessary letters from M.L. Properties and the
Colorade Springs Ranch that state developed flows will be
accepted will be required prior to platting. The total 5-year
and 100-year storm runoff for Basin A and B at the outfall point
are 173.2 cfs and 354.2 cfs, respectively.

Basin C and D:

The natural channel will be filled in and the storm runoff will
be redirected via a system of curb and gutter streets, swales and
storm sewers. Both basins will eventually outfall wvia a culvert
located offsite under Powers Boulevard. The runoff will then
enter a channel in the Stetson Hills Development and then
discharge into Sand Creek.

Basin C storm runoff will be collected in the storm sewer system
to be located in Rio Vista as well as in the curb and gutter
section of Rio Vista. This runoff will pass into the 0ld Farm
Heights project where it will be collected and routed to the
culvert located under Powers Boulevard. The design considera-
tions for this outfall have been coordinated with the developers
of 0ld Farm Heights. A letter stating that developed flow will
be accepted into their project will be required prior to
platting. A letter from the Stetson Hills Development will also
be required for the same purpose. The total 5-year and 100-year
storm runoffs for Basin € are 51.8 c¢fs and 107.8 cfs,
respectively.

Basin D:

Basin D storm trunoff will enter a swale located only on the
westerly right-of-way line of Powers Boulevard. It will flow
offsite into the Powers Boulevard culvert where it will follow
the same path as described above. The total 5-year and 100-year
storm runoffs for Bas%nhp are 43.2 cfs and 86.6 cfs, respect-

ively.




Basin E:

This basin consists of only a small area zoned primarily for open
space and preservation areas with only a small amount of single
family residential. This area drains into the Templeton Gap
Basin. Due to the negligible amount of storm water runoff
generated by Basin E, it was considered to have negligible
downstream impact.
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Proposed On-Site bfainage System
General - This study was prepared baséaxbn various conservative
asqumptlons made with regard to the final: ‘drainage characteris-
tics of the development. The Overlot Grading. Plan is. being

used as the basis for the Drainage Plan attached qat the back of
this report. Final Grading Plans for individual parcels will he
prepared as the individual parcels are platted. Listed below are’
the assumptions made for each sub-basin with regard to qgflnal
grading and drainage characteristics. ' ég

I. Basin A

A. Sub-Basin A-1:

This entire area will drain via a concrete lined swale to
a culvert located under Rio Vista Drive (Design Point
A-1). An easement for the swale will be required prior
to platting and construction. A pipe may be substituted
for the swale once outfall points of the individual
surrounding parcels are determined. In order to accom-
plish the above, an easement will be required from the
Out-Parcel in order to fill in the existing channel. The
culvert under Rio Vista Drive will be sized for the
100~-year storm event in order to reduce the 100-year
storm flow at the Barnes - Road/Rio Vista Drive
intersection,

B. Sub-Basin A-2:

This basin consists only of Rio Vista Drive since the
tracts on either side of the street do not drain into the
street.

C. Sub-Basin A-3:

This basin will drain to a concrete lined swale located
along the western right-of-way line of Powers Boulevard.
An easement for the swale will be required prior to
platting and coustruction. A pipe may be substituted for
the swale once outfall points for the parcels contri-
butory to the swale are determined. The runocff from this

area wlll enter the storm sewer system at Design Point
A-Zn

D. Sub-Basin A-4:

This basin will drain to the proposed storm sewer located
along the westerly right-of-way line of Powers Boulevard.
The 5-year storm will be picked up by the storm sewer at
various points along the length of the sewer. (Entry
points will be determined as this area is platted.) The
100-year storm will be picked up by an area inlet located

at Degign Point A-3. The area inlet was sized with 50%
blockage.

-8-



IT. Basin B .

A.I

. .

Sub-Basin A-5:

This basin will drain to Design Point A-3 via a series of
curb & gutter parking lots located along the northern
right-of-way line of Barnes Road. The storm runoff will
enter the storm drain system via an area inlet located at
Design Point A-3

Barnes Road:

No drainage other than street drainage will be allowed to
enter the Barnes Road right-of-way. All sheet flow from
adjacent tracts will be directed to the outfall point
shown on the attached drainage plan via curb and gutter
parking lots.

Alternate Analysis:

Several alternates were evaluated in order to determine
the most cost ‘@ffective method of directing the storm
runoff to the outfall point. These analyses are included

in subsequent sections - of this report,
L

: L R ' -

o _ T
Sub-Basin B-1: T o

- LA

The majority of this basin consists~ of Out-Parcels.
Development density for each parcel was determined based
on the most recent plans for these areas.,‘.f\\
Sub-Basins B-2 through B-7: ~ _;_n’;if&

i

<

Sub-Basins B-2, B-3, B-4, and B-5 include Okt drcels for
which development densities were assumed. nlets were
required at the locations shown on Chaparral Drive and
Rio Vista Drive in order to reduce the 5-year storm flow
in the gutters. The inlet. located at Design Point B-5 is
a sump which will reduce 100-year storm flow entering
Barnes Road. The inlets located in Barnes Road were
required in order to reduce the 100-year flow in the
Barnes Road gutter.

ITI. Basin C

A.

Sub-Basins C-1 and C-2:

These basins will drain directly into Rio Vista Drive.
Inlets were located based on the allowable 5-year street
capacities.



IV.

B. Sub-Basin C-3:
Tt was assumed that this basin would drain to Rio Vista
Drive via a curb and gutter street entering the BFR site
at Design Point C-3. In order to accommodate this, a
storm sewer will be stubbed into this area and all
downstream facilities sized accordingly. Additional
public storm sewer facilities will probably be required
in the SFR site, but the location and size will be
determined as the SFR site is platted.

C. Sub-Basin C-4:
This basin will drain directly into Rio Vista Drive.

D. Sub-Basin C-5:
This basin consist§jdn1y of Rio Vista Drive since the
adjacent tracts slope &way from the road. An inlet is
not required singg the street capacity was not exceeded.

Basin D 514

A. Sub-Basin D-1: \twa , BN
This basin will drain to aubéncreteliined swale located
‘along the western right-of-way ‘line of Powers Boulevard.

- 'The storm runoff will outfall into the O0ld -Farm Heights

/v Subdivision at Design Point D-1. “A storm sewer can be
substituted for the concrete lined chdnnel. Its™size and
location will depend upon how this area is plat%% and
developed. R

A

B. Sub-Basin D-2: &
This basin will drain to a private swale located along
the northerly property line of the project. It will
outfall into the 0ld Farm Heights Subdivision at Design
Point D-1.

Basin E

This basin consists of preservation areas, open spaces
and a minimal amount of single family residential area.
Areas E-1 and E-2 drain into the 0ld Farm development.
This area was included in the Old Farm Master Drainage
Study as a part of a 29.2 acre drainage sub-basin with an
average CN value of 81. Area E-1 will be changed from
agricultural land to an SFR lot. The increase in runoff

- from this change is insignificant. Area E-2 (open space

only) will be developed as a park with only light
recreation equipment. The planting of shrubs and grass
will reduce the runoff rate from this area. The
remainder of E-2 will remain a preservation area as
described in the O0ld Farm Drainage Report. Area E-3
drains into The Ridge Subdivision and is so small that
its impact as a single family lot is very minimal.

-10-



I.

Proposed Offsiﬁe-D;qinage Considerations

Basins A and B Offsjte |

A.

B.

Lol :
From Rio Vista/Barnes - Road to Barmes Road/Powers
Boulevard. Two alternates- were analyzed regardlng how to
direct the storm flow from Rio. Vista at Barnes: Road to
Barnes Road at Powers Boulevard dralnage structurélwhere
it would pass under Barnes Road. N !

Alternate #1:

Intercept the 100-year flow at Rio Vista and
transfer it to Powers Boulevard structure via a
concrete lined channel and there pass under Barnes
Road via a box culvert. The design of the box
culvert was based on inlet control with a HW/D=1.2.
Because of this criteria, a large box would be
required in order to pass the storm flow under
Barnes Road.

Alternate #2;

Intercept the 100-year flow at Rio Vista and at
various points along the north side of Barnes Road
and pipe it as shown in the drainage plan attached
to the back of the report. This alternate proved
more cost effective since it eliminated the need for
the large box culvert under Barnes Road at Powers
Boulevard.

(Refer to Alternate Analysis Section for backup.)
From Barnes Road/Powers Boulevard intersection to

existing natural outfall point located on the east side
of Powers Boulevard south of Barnes Road.

Alternate #1:

The storm runoff would outfall into a temporary
rip-rap ditch located along the west side of Powers

Boulevard. The water would then flow to the
existing low point and into the existing 66 inch CMP
located under Powers Boulevard. This pipe would

have to be replaced with a much larger box culvert
in order to accommodate the High Chaparral Develop-
ment as well as the proposed development for the
tract south .of Barnes Road and west of Powers
Boulevard. The box culvert would be constructed
across the entire right-of-way of Powers Boulevard
and the outfall into the existing channel located to
the east of Powers Boulevard.

=11~
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Alternate #2:

The storm runoff would outfall into a permanent
concrete lined ditch located along the east side of
Powers Boulevard where it would be carried to the
natural outfall point east of Powers Boulevard. As
a result of this change, the culvert under Powers
Boulevard can be  reduced subgtantially, thus
resulting in a considerable savings (see Engineer's
Cost Estimate and Alternate Analysis). M.L.
Properties currently owns the tract that would be
accepting the developed flow from High Chaparral. A
letter would be obtained stating this fact.

Basins C and D Offsite

The runoff from Basin C will be contained in Rio Vista Drive
and will flow offsite to a sump located at the natural low
point in the 0ld Farm Heights Subdivision (see copy of 01d
Farm Heights Drainage Map). From here, the water will flow
to the Powers Boulevard structure via a lined channel or a
piped system. Depending upon whether or not the storm runoff
is contained in a pipe or in a channel will determine the
gize of culvert required under Powers Boulevard. It is
assumed at this time that this culvert will need to be
replaced. Once under Powers Boulevard, the water will enter
a channel to be constructed through the Stetson Hills
Development. This channel has been sized to accept the
developed flow from both the High- Chaparral Development and
from the 0ld Farm Heights Development. All of the downstream
structures will have to be in place prior to allowing High
Chaparral to discharge. Letters from the various property
owners will be required prior to platting.

The assumptions wused in. the Stetson Hills Master Drainage
Study were conservative (attached are copies of portions of
that study).

-12-



Preliminary Engineer's Cost Estimate

The following Cost Estimate is a reflection of what is shown on
the attached Drainage Plan. It also represents the lowest cost
and therefore provides a basis for the Sand Creek Drainage Basin
reimbursement program. Alternates were analyzed for several
sections of the storm sewer system and will be described
following this estimate.

Quantity Cost Estimate - Basin A

Unit
Description Quantity  Unit Price Total
1. 42" RCP Culvert 1290 L.F. § 62.00 $ 79,980.00
2. 48' RCP 680 L.F. 78.00 53,040.00
3. 54" RCP 130 L.F. 100.00 13,000.00
4. Manholes 2 EACH 1,500.00 3,000.00
5. Inlets (D 10 R):
6' 2 EACH  2,000.00 4,000.00
6. Area Sump 1 EACH  4,500.00 4,500.00
7. 42" Flared End Section 1 EACH 700.00 700.00
8. 42" Headwall and 1 EACH 1,100.00 1,100.00
Wingwalls
Swale "A" //‘x ~
£ S
9. Excavation {2,500 C.Y. 1.10 2,750.00
10. Reinforced Concrete 2807 - C.Y. _ 250.00 70,000.00
Channel Lining S .
Swale '"'B" .
swale o9 . -~
11. Excavation 2,850  C.Y. . 1.10  ™3,135.00
12. Reinforced Concrete 320 C.Y. 250.00 - 80,000.00
Channel Lining - T
Subtotal 33125295500
&/
Quantity Cost Estimate - Basin B
Unit
Description Quantity Unit Price Total
1. 18" RCP 720 L.F. 8 24.00 S 17,280.00
2. 24" RCP 95 L.F. 30.00 2,850.00
3. 30" RCP 330 L.F. 38.00 12,540.00
4. 36" RCP 200 L.F. 50.00 10,000.00
5. 42'" RCP 880 L.F. 62.00 54,560.00
6. 72" RCP 330 L.F. 178.00 58,740.00

-13-



Basin B (cont.)

oo~
o e

10.

11.
12.

SNl

Unit

Description Quantity Unit Price
Manholes 5 EACH 1,500.00
Inlets (D 10 R):
6' 2 EACH 2,000.00
8' 1 EACH 2,400.00
14! 5 EACH  3,200.00
22" 1 EACH 4,400.00
Junction Box 1 EACH 5,000.00
Outfall Headwall and 1 EACH 2,000.00
Wingwalls for 72" Pipe _
36" x 18" - 45° Wye 1 EACH 550.00
30" x 18" - 45° Wye 1 EACH 500.00
Subtotal
Quantity Cost Estimate - Basin C
Unit

Description Quantity Unit Price
18" RCP 360 L.F. § 24.00
24" RCP 240 L.F. 30.00
27" RCP 600 L.F. 34,00
30" RCP 30 L.TF. 38.00
Standard Manholes 5 EACH 1,500.00
Inlets (D 10 R):

14" 3 EACH 3,200.00

Subtotal
Quantity Cost Estimate - Basin D
Unit

Description Quantity Unit Price
Swale ''C"
Excavation 3,250 c.Y. $ 1.10
Reinforced Concrete. 365 C.Y. 250.00

Channel Lining /. -~ ©

Subtotal Q?

~14-

Total
7,500.,00

4,000.00
2.,400.00
16,000.00
4,400.00
5,000.00
2,000.00

550.00
500.00

$198,320.00

Total

$ 8,640.00
7,200.00
20,400.00
1,140.00
7,500.00

9,600.00

$ 54,480.00

Total

$ 3,575.00
91,250.00

$ 94,825.00




Construction Cost Summary

Basin
Basin
Basin
Basin

(ol e sl

Subtotal
15% Engineering

TOTAL REIMBURSIBLE

Basin Fee Summary

Sand Creek Basin Area ~- 117.1 Acres
1986 Basin Fee @ $5,034.00/Acre
1986 Bridge Fee @ $420.00/Acre

Subtotal

Templeton Gap Basin Area -- 12.4 Acres
1986 Basin Fee @ $2,436.00/Acre
1986 Bridge Fee @ $28.00/Acre

Subtotal

TOTAL BASIN FEES (Current)

-15-

$315,205.00
198,320.00
54.,480.00
94,825.00

662,830.00
99,424.00

$762,254.00

$589,481 .40
49,182.00

638,663.40
$ 30,206.40
347.20
30,553.60
$669,217.00




Engineer's Cost Estimate ~ Alternate Analyses

The following Cost Estimates were made in order to determine the
most cost effective drainage system required to drain the High
Chaparral Development.

Alternate Analysis No. 1

Location: Design Point A-1 to A-2:

Unit
Description Quantity Unit Price Total
Option #1 - Piped
1. Entrance Headwall 1 EACH $1,300.00 § 1,300.00
and Wingwall
2. 42" RCP from Entrance 790 L.F. 62.00 48,980.00
to A-2
3. Manholes for 42' Pipe 2 FACH 1,500.00 3,000.00
4, 6' D 10 R TInlets on 2 EACH 2,000.00 4,000.00
Rio Vista Drive
Subtotal § 57,280.00
Unit
Description Quantity  Unit Price Total
Option #2 - Channel
1. Entrance Headwall 1 EACH §$1,300.00 $ 1,300.00
and Wingwall
2. 42" RCP from Entrance 230 L.F. 62.00 14,260.00
to Channel Outfall
3. Exit Headwall and 1 EACH 1,300.00 1,300.00
and Wingwall
4. 6' D 10 R Inlets in 2 EACH 2,000.00 4,000.00
Rio Vista Drive
5 Channel Excavation 1650 c.Y. 1.10 1,815.00
6. Reinforced Concrete f»%SO C.Y. 250.00 45,000.00
Lining (4" Thick) PR
Subtotal Lo Ty $ 67,675.00
Summary I _ 'im‘;\n
Option #1 is less expensive. e _ - e _
e
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Alternate Analysis No. 2

Location: Design Point A-2 to A-3:

Unit
Description Quantity  Unit Price Total
Option #1 - Fully
Enclosed Pipe
1. Entrance Headwall 1 EACH $1,300.00 $ 1,300.00
at Point A-2
2. 42" RCP 500 L.F. 62.00 31,000.00
3. 48" RCP 680 L.F. 78.00 53,040.00
4. Area Inlet at Point A-3 1 EACH  3,000.00 3,000.00
5. Standard Manholes 4 EACH 1,500.00 6,000.00
Subtotal $ 94,340.00
Unit
Description Quantity  Unit Price Total

Option #2 - Concrete
Lined Ditch

1. Channel Excavation 2800 c.¥. § 1.10 $ 3,080.00
2. Reinforced Concrete 465 c.Y. 250.00 116,250.00

Subtotal $119,330.00
Note: The above does not include any drop structures or energy

dissipation structures which may be required.

Summary

Option #1 is less expensive. . N
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Alternate Analysis No. 3

Location: From Point 5B to High Chaparral Outfall Located South
of Barnes Road and East of Powers Boulevard.
Unit
Description Quantity Unit Price Total
Option #1 - Piped
1. 18" RCP 310 L.F. $ 24.00 $§ 7,440.00
2. 36" RCP 250 L.F. 50.00 12,500.00
3. 42'" RCP 890 L.F. 62.00 55,180.00
4. 54" RCP 130 L.F. 100.00 13,000.00
5. 72" RCP 300 L.F. 178.00 53,400.00
6. Inlets (D 10 R):
14" 2 EACH  3,200.00 6,400.00
6' 2 EACH 2,000.00 4,000.00
7. Standard Manholes 3 EACH 1,500.00 4,500.00
8. Junction Box (M.H. 9B) 1 EACH 5,000.00 5,000.00
9. Outfall Headwall and 1 EACH 2,000.00 2,000.00
Wingwall for 72" Pipe
Subtotal $163,420.00
Unit
Description Quantity Unit Price Total
Option #2 - Open Channel
1. 18" RCP 100 L.F. $ 24.00 8 2,400.00
2. 36" RCP 90 L.F. 50.00 4,500.00
3. Channel Excavation 3000 C.Y. 1.10 3,300.00
4, Channel Lining - 450 C.Y. 250.00 112,500.00
Reinforced Concrete
5. Barnes Road Guardrail 900 L.F. 15.00 13,500.00
6, Entrance Headwall and 1 EACH 2,500,00 2,500,00
Wingwall for 8x6 RCB
7. 8' x 6' Box Culvert 400 L.F. 240.00 96,000.00
8. Exit Headwall and 1 EACH 2,500.00 2,500.00
Wingwall for 8x6 RCB £
Subtotal /ﬁ- R $237,200.00
N g >
Summary S - ~
Option #1 is less expensive. o ~ .
>
- - ‘_’/
< Ay
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Alternate Analysis No. 4

The purpose of the following analysis is to determine the most
cost effective method of draining both the High Chaparral
Development and the tract to the south and west of Barnes Road
and Powers Boulevard. (Refer to Alternate Analysis #4 - Appendix
for calculations and maps.)

Location: Drainage Facilities for High Chaparral Outfall to the
Natural Channel on the East Side of Powers Boulevard.

Unit
Desgcription Quantity Unit Price Total
Option #1 - Qutfall South
and West of Barnes Road and
Powers Boulevard, Respectively
1. Channel Excavation 1200 c.Y. § 1.10 § 1,320.00
2. Reinforced Concrete 165 C.Y. 250.00 41,250.00
Channel Lining
3 Box Culvert Headwall 2 EACH 2,700.00 5,400.00
and Wingwalls
4. Box Culvert - Double 300 L.F. 360.00 108,000.00
6 x 6
5. Guardrail on Powers 400 L.F. 15.00 6,000.00
Boulevard - Outfall
on M.L.'s Property
Subtotal $161,970.00
Unit
Description Quantity Unit . Price Total
Option #2 - Outfall South
and East of Barnes Road and
Powers Boulevard, Respectively
1. Channel Excavation 4100 c.Y. 8§ 1.10 $§ &,510.00
2. Concrete Channel Lining 200 C.Y. 250.00 50,000.00
3. 72" Pipe Under Powers 300 L.F. 178.00 53,400.00
Boulevard
4. FEntrance Headwalls 1 EACH  2,000.00 2,000.00
5. Exit Headwall /m_ 1 EACH  2,000.00 2,000.00
™ s
Subtotal é{  N $111,910.00
i L - .*7 -
Summary S, .
Option #2 is less expensive. “w“w\t _' .\"\\\
. RN
Ty
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Conclusions and Recommendations

The purpose of this study was to analyze and size the major
drainage facilities necessary for the development of High
Chaparral. The results of this analysis are summarized on the
Drainage Plan accompanying this report.

It is intended that this report be used as a basis for the design
of drainage facilities within the individual parcels of High
Chaparral and that the drainage pattern established herein not be

altered without careful consideration of how it will effect the
remainder of the system.

SUBMITTED FOR REVIEW AND APPROVAL:

Prepared By:

Reviewed By:

-20-
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Table 2 . - Runoff curve numbers for selected agricuttural, suburban, and
urban land use. (Antecedent moisture condition II, and I3 = 0.25)

Hydrologic Soil Group

Land Use Description A B C )
Cultivated Tandl : without conservation
treatment 72 81 88 9]
with conservation
treatment 62 71 78 81.
Pasture or range land: Poor condition 68" 79 86 89
Good condition 39 61 74 80
Meadow: Good condition 30 58 71 78
Wood or Forest land: thin stand, poor cover,
no mulch 45 66 77 83
good cover? 25 55 70 77

Open Spaces, lawns, parks, golf courses,
cemeteries, etc.

good condition: grass cover on 75% or more -
' of the area 39 61 74 80

fair condition: grass cover on 50% to 75%
of the area 49 69 79 84
7 by 95

Commercial and bdsiness areas (85% impervious)89 88 A 93
Industrial districts (72% impervious). 81 88 91 93

Residential: 3

Average lot size Average % ImperviousE
. 65

1/8 acre or less 77 85 90 92

1/5 acre 47 65 78 85 89"
1/4 acre : 38 61 75 33 87
1/3 acre 30 57 72 81 86
1/2 acre ' 25 54 70 80 85
"1 acre 20 51 68 79 84

Paved parking lots, roofs, driveways, etc.- 98 93 98 98

Streets and roads:

paved with curbs and storm sewers- 98 98 93 98
-gravel 76 85 89 91
dirt 72 82 87 89

1. For a more detailed description of agricultural land use curve numbers

refer to National Engineering Handbook, Section 4, Hydrology, Chapter 9,
August 1972,

2.  Good cover is Protected from grazing and litter and brush cover soil.

FIGURE 3



Table 1

Curve

_Number

1/ To obtain runoff depths for CN's and other rainfall amounts
not shown in thés table, use arithmetic interpolation or:

100
TN

Q =

-- Determination of Runoff Depth in inches for selected

CN's and rainfall amounts

1

:EN.J—-
s

t
1
|

O

NN o R ol el ol ol o ool e B N oo Rar I o o J o [ v Tl |
N
~J

CN (P + 2) = - 400 (P+2 -

CH (P - B) + 800

Rainfall (Inches)
3.560

.38
.45
.53
.62
71
.80
.90
.01
.12
.24
.36
.50
. 64

NN PRI = st b e e = O OO OO OO

FIGURE 4



Fl = =
Wm.nw._:t 1t e e
LIM t 7 1 o
wm R e
S %.7a: Hie ] 1 KN DN N icwarund skl i
<l RN
g Fh A7y
s 1 Ly '
]
g vl Hi

H
1

!

1
4

i
IR

HOURS

[IFERST
S4kd fans] b

1
i
]

.‘]“T""'

)-:ii- -—
i

.9 lo

L
o

.8

ry
My [
ER R K
T13e
1

J

BtiE e N
AR
| H ﬁm&\.._u dE= S
i S RS
il Lapbiel |
g v e NN
JiiF i—r—r T
; [ At — e
H- [ =R A = iA-HS : ~ QR
T e 3
i ] e e 3™
_HNW.“_ T ,.w_ "7 __ ; : _
y i i W o
© 3
X
W g
mp

yous s

wso

-8 79

YVYHISIT

[
: ARl RENNT INEICIFRN ERSSSE AN . N - .
cae . : - + - _._. ‘. - .
-0 - LN N [ R -‘_ [ e s N M
| TR L R T A i A o
-, LY ] — th , ’

FIGURE 5

=

— o et



WATERCCURSE SLOPE IM PERCENT
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overland flow.
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2.
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3.
3.
4.

4.

5.
6.

Table 5 Permissible Drainage Street Capacitiﬁs with 8" Vertical Curbs *

5
0
5
0
5
0
5
g
5
0

3" Curb - Full Storm Water Capacity (with level curbs)

34' Residential

FPS
4.08
5.76
7.06
8.15
9.11
9.93

10.78

11.52

12.22

12.89

13.52

14.12

CFS

23.
40.
59.
57.
64.
70.
76.
81.
86.
91.
95.
100.

O W N o

.9.

9
1

L[S0 I = - B s

36' Residential
FPS

4.02 -
5.
6.
8.
9.
g,
10.
11.
12.

12

13.
13.

70
97
Qs
00
86
65
33
07

.73

35
94

CFS

‘ 28.5
41.7
51.1
59.0
65.9
72.2

102.2

v M~ o U

©FPS

3.90

10.
11.
11,
.32
.92

12
13

51
75
.79
71
54

31
02

.49

69

" 40' Residential
’ CFs

[ ]
Q
—

104.

. N . N . . . .
W L= (R0 ) =~ o - n M~ h

w  w

FPS

10.

11

12.
12.
13.
13.

* Intermediafe Values may be Obtained by Arithmetic Interpolation

.97
.05
.00
.86
65
.33

07
73
35
94

3g One-Way Art.

CFs
20.0
30.0
30.0
34.0.
36.0
38.0
40.0

142.0
43.0
45.0
47.0

49.0

‘FPS

6.97
8.05
9.00

9.86 -

16.65
11.38

12.07

12.73
13.35
13.94

60' & 76' Arterial
' CFS

20.0

30.0

30.0

34.0
36.0
38.0
40.0
42.0

43.0
45.0

47.0
49.0
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.
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- . fump

CURB OPENING INLET CAPACITIES {cfs)

Table 6
NOTE: This chart reflects approx. 60% pickup of street flows B

Caeting v T

Leagth ift) 4,0 6,0 8,0 10,0 12,0 14,0 6.0 18,0 20.0 22,0
Capzcity (cfs) 5‘7.9 12,8 18.4 23,0  27.6 34.5 39.4 444 49,3 54,2
St Slope ' =

et
3.5 5.3 5.6 6.8 8.0 8.8 9.7 10.5 11.5 12.4 13|
1,06 3.6 8.3 9.4 0.0 10,4 1.3 12.0 12.8 3.8 14.7
1.5 7.7 19,5 10,9 1.5 122 12,7 13.4 14.2 150 5.9
2.9 5.5 122 12.5 2.9 134 140 146 15.2 150 16,3 |
2.5 5.7 1.0 139 142 147 15.2  15.7 16.3 7.0 7.7
1.0 5.2 12.7 14,8 154 15,8 16.1  16.5 17.2 17.3  14.5
3.5 .7 1.3 16,1 16.6 16,9 17.2  17.8 18.2 13.9  i9.4
4.0 4.4 196 17.0 17.5  17.9 18,2 18.5 19.0 9.5  20.2
4.5 21 9.7 8.1 8.4 18,7 19.] 19.5 20.0 20,5 21.1
5.9 3.9 2 7.7 19.4 19,7 20,0 20.3 20.3 21,3 7.3
5.5 3.:. 3.7 16,7 20,3 20.6 20,9 21.2. 21.5- 2.0 22.5
6.0 3.5 3.3 15.6 2.7 21,0 21.4 21.9  22.4 22,9 23.4
6.5 3.4 7.9 14,9 21.8 22,2 22.6 23.1 23.5 24.0 24.5
7.0 3.2 7.6 14,20 22,2 22,6 23.0 23.5  23.8 24,2 25,]
7.5 3.1 7.3 136 22.7 23.4 23,8 242 24,6 25,0 25,7
8.0 3.0 7.0 13.0 21.8 24,3 24,6 2.9 25.3 25,7 26.2
8.5 2.9 68 1206 203 25.0 253 25.6  26.0 26.4  26.8
9.0 2.8 6.5 12,1 19.9 257 25.9 26,3 2.6 "27.0 97.4
9:5 2.7 6.4 11.8 19.4 26,5 26.7 27,0 27.4 27.7  98.1
10.9 2.6 6.2 N4 18.7 26,7 27.2 27.6 28,0 28.3 98.8
Revised:  C.Aamold/5-14-74

FIGURE 8
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Basin C and D Offsite

Attached are coples of the following:

a)

b)

Drainage Plan for the 0ld Farm Heights Subdivision. This
plan shows the sump to which the storm water in Rio Vista
will flow and the existing 64" RCP under Powers

Boulevard. The Drainage Report is currently under review

by the City of Colorado Springs.

Copiles of pertinent sections of the Master Drainage Study
for Stetson Hills, prepared by Grelner Engineering, Inc.,
dated April 1985, filed by the City of Colorado Springs
in September 1985.

These copies 1indicated that the outfall for the High
Chaparral Development was based on the following
criteria:

100-Year/24-Hour Flows
CN Value of 92
Soil Type D

The above 1s very conservative, and as a result, the
outfall ditch which will serve the High Chaparral and 01d
Farm Heights Developments should be adequate to handle
the developed flows from these sites.
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ALTERNATE ANALYSIS NO. 1
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