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MASTER DEVELOPMENT DRAINAGE PLAN FOR
VILLAGE CENTER AT PINE CREEK

AND -

PRELIMINARY/FINAL DRAINAGE REPORT FOR

VILLAGE CENTER AT PINE CREEK FILING NO. 2
' AND

PINE CREEK VILLAGE CENTER FILING NO. 1

PURPOSES _

This document is the Master Development Drainage Plan for Village Center at Pine Creek and
the Preliminary/Final Drainage Report for Village Center at Pine Creek Filing No. 2 and Pine
Creek Village Center Filing No. 1. The purpose of this report is to estimate peak rates of
stormwater runoff, recommend solutions for potential drainage problems resulting from
development, and identify necessary improvements to safely route storm water runoff to

adequate outfall facilities.

GENERAL DESCRIPTION

Village Center at Pine Creek (the site) is located in the southeast corner of Section 28 and the
northeast corner of Section 33, Township 12 South, Range 66 West, City of Colorado Springs,
County of El Paso, State of Colorado. This site is bounded to the north by Pine Creek Golf - '
Course and Pine Creek, to the east by Pine Creek, to the south by Briargate Parkway,,and to the.
west by Chapel Hills Drive. '

At the present time Briargate Parkway paving and curb and gutter are complete along the fullk
f‘rontage of the site. Paving and curb and gutter extend approximately 800 feet north of Briargate
Parkway in the Chapel Hills Drive right-of-way. Chapel Hills will be extended north to Tréeiake
Drive in the springs of 1998,

The 63.3 acre site is presently mostly undisturbed land vegetated with native grass. Some of the
land adjacent to Briargate Parkway, and Chapel Hills Drive was disturbed during construction of

existing portions of said roadways.



The average soil condition within the site reflects Blakeland Loamy Sand, Hydrologic Group
“A” as determined by the “Soil Survey of El Paso County Area,” prepared by the S.C.S. (see
Appendix).

Future public roadways planned to be built within Village Center at Pine Creek are Lexington
Drive (between Chapel Hills Drive and Briargate Parkway), and a connector street between

Briargate Parkway and Lexington Drive labeled "Future street” on the plan.

Proposed uses of this 63.3 acre parcel are included combination commercial/retail, patio homes

and luxury apartments.

Village Center at Pine Creek Filing No. 2 is a proposed 7.5 acre eommercial center to be located
in the western portion of the site. It will be bounded on the west by Chapel Hills Drive, to the
north by proposed Lexington Drive, to the east by a future street, and to the south by Briargate
Parkway and Pine Creek Village Center Filing No. 1. The streets adjacent to Village Center at
Pine Creek Filing No. 2 are planned to be constructed concurrent with the development of

Chapel Hills Drive Filing No. 2.

Pine Creek Village Center Filing No. 1 is a 2.7 acre Tract Jocated at the southwest corner of
Village Center at Pine Creek. The site will contain Village Drive (a private access road),

parking, commercial buildings, and a large landscaped open space.

EXISTING DRAINAGE CONDITIONS

Village Center at Pine Creek (the site) is located within the Pine Creek Drainage Basin. As
demonstrated in the “Final Drainage Report For Briargate Parkway Filing No. 1, Briargate
Parkway and its’ associated storm drain system collect the upstream offsite surface runoff along
the south side of the site and convey it around the site. The site slopes outward on all other sides
and thus is not impacted by offsite surface runoff. Runoff generated within the site.is discharged
to adjacent Pine Creek. This discharge is direct to the Creek in some areas and is over portions

of Pine Creek Golf Course in others.



As shown in the “Final Drainage Report For Briargate Parkway Filing No. 1”7 an existiﬁg 427
diameter RCP storm drain that originates south of Briargate Parkway currently daylights within
the site north of the intersection of Lexington Drive and Briargate Parkway. The report and
related reports indicate peak flow rates and associated CA equivalent values in the 42” storm
drain of Qs = 51 cfs and CAs = 16.68, Qoo = 90 cfs and CAigo = 15.99. The time of
concentration associated with these flows is estimated at 17.2 minutes. Design Point 9 of the

current analysis is at the existing end of this 42 storm drain.

The “Final Drainage Plan for Chapel Hills Drive” planned for discharges of Qs = 38 cfs and Qmo
= 76 cfs from approximately 20.3 acres of this site to discharge into the Chapel Hills Drive
Storm Drain. - The drainage area associated with this discharge was shown as Basin PC-19 and
Basin PC-20 on the Chapel Hills Drive Drainage Plan. This discharge into the ‘Chapel Hills
Storm Drain was to occur via two stubs into the storm drain. A 30” diameter stub was to be
constructed into the site south of Lexington Drive to collect and convey Qs = 30 cfs gnd Qioo =
56 cfs. An 18” diameter stub was to be constructed into the site north of Lexington Drive to
collect and convey Qs = 8 cfs and Qo = 20 cfs. Due to chénges within the site that occurred
after the Chapel Hills Drive Report was prepared the 30 diameter stub was not constructed. The

18 stub was constructed as planned.

- An Update to The Pine Creek Drainage Basin Planning Study is currently being prepared by JR
Engineering Ltd. The update plans for runoff from the eastern portion of the site to be

discharged directly to Pine Creek.

PROPOSED DRAINAGE CHARACTERISTICS

(A)  General Description |

Runoff from Village Center at Pine Creek will be discharged from the site either to Chapel Hills
Drive and associated storm drain, or directly to Pine Creek via surface flow over the Golf Course

or via proposed storm drains.



1. Discharge to Chapel Hills Drive

The majority of the runoff from Village Center at Pine Creek will be directed to a
proposed detention pond that will be constructed at the northwest corner of the site. This
private pond will be sized to accept and detain free discharge, 100-year design storm
runoff, (assuming current land use projections), from a proposed watershed that is
approximately 33 acres in size. The proposed pond will store an estimated volume of 4.9
acre-feet and will discharge at a peak rate of 17 cfs in the 100-year design storm. The
proposed pond will outfall to the existing Chapel Hills Drive storm drain via the existing
18” diameter storm drain stub. A small area located in the southwest corner of the site
will discharge approximately Qs = 7 ¢fs and Qigp = 13 cfs of runoff directly into the east
side of Chapel Hills Drive via. Village Drive. Flowby from proposed inlets in Lexington
Drive combined with runoff from a small portion of the site located adjacent to Chapel
Hills Drive (Basin 8) will also discharge QS# 6 cfs and Qpo= 12 cfs to the surface of
Chapel Hills Drive. | |

The “Final Drainage Report for Chapel Hills Drive”- did not anticipate the above
described surface flow to Chapel Hills Drive. However, there is capacity iﬁ the Chapel
Hills Drive street section to convey the additionai flow north to the sump located at the
Pine Creek Crossing. ‘ The total additional 100-year surface flow to Chapel Hills Drive is .
estimated to .be 22 cfs. It is estimated tilat this additional flow will be divided
approximately even between the east and west sides of Chapel Hills Drive as it reacheé
the sump due to superelevation in portions of the Chapel Hills Drive street section. An 8
foot long inlet was proposed in the Chapel Hills Drive Report to be conétructed in the
- sump on the west side of Chapel Hills Drive to intercept a Qjog = 20 cfs. A 24 foot long
inlet was proposed in the Chapel Hills Drive report to be constructed in the sump on the
cast side of Chapel Hills Drive to intercept a Qo0 = 58 cfs. These inlets and associated
storm drain connections will be upsized iﬁ order to accommodate the increase in runoff to
the inlets., The west side inlet will be upsized to 16 long to intercept 31 cfs (20-++11). The
east side inlet will be upsized to 32° long to intercept 69 cfs (58+11). The storm drain

connection to the inlets will be upsized from the originally planned 30” diameter to 36



diameter to accommodate the additional 22 cfs of flow. The combined peak 100-year

flow from these inlets is estimated to be 90 ofs.

The sum of the proposed 100-year peak discharge rates from the site to Chapel Hills:
Drive and associated storm drain system is 39 cfs. This is considerably lower than the
peak rate of 76 cfs as planned for in the “Final Drainage Report for Chapel Hills Drive”
(see existing conditioﬁs section). Thus, the cwrrent plan is compatible -with the

downstream system.

2. Direct Discﬁarge to Pine _Creék
Runoff from the portion of the site located east of Lexington Drive will be collected in a

private storm drain system that will outfall in adjacent Pine Creek.

The existing 42” diameter storm drain in the Lexington Drive right of way at Briargate
Parkway will be extended approximatély 850 feet down Lexington Drive then north to
outfall in adjacent Pine Creek. Runoff from Lexington Drive and adjacent lots located to
the north and south between Briargate Parkway and the point that the proposed storm
drain will turn out of the right of way will be intercepted and conveyed to Pine Creek Via

this storm drain.

Along the northern boundary of the site a slope area will discharge a small amount of
unconcentrated runoff to adjacent Pine Creek either directly or via the adjacent golf

course,

(B) Detailed Surface Drainage Characteristics and Constraints

In the developed conditien, land use on the north side of Lexington Drive is expected to consist
of single family attached housing. The east side if Lexington Drive is expected to consist of
townhomes. The south side of Lexington Drive, east of the "future street”, is expected to consist
of multi-family luxury apartments. Development west of the "future street" and south of
Lexington Drive is expected to consist of commercial/retail uses. A separate runoff coefficient

for calculating flows was assessed to each area based on projected land use,



Basin 1 is expected to developed as a portion of an apartment site. Runoff generated in the basin
(Qs = 8 cfs, Qioo = 16 cfs) will discharge directly to the west side of adjacent Lexington Drive.
The runoff will then be conveyed in the west side of Lexington Drive to a proposed inlet to be

located at Design Point 1.

Basin IA is expected to be developed as a portion of an apartment site. Runoff from the basin
(Qs=9 cfs, Qoo = 18 cfs) is expected to be collected into a future storm drain system within the
apartment site at Design Point 3. The runoff will then be conveyed to SD Junction Point 1 via a

proposed private 24” diameter storm drain.

Basin 1B is expected to be developed as a portion of a single family attached home site. The
basin will be graded to drain into the north side of adjacent Lexington Drive. Estimated peak
runoff rates from the site are Qs = 3 cfs and Qioo = 5 cfs. The runoff will be conveyed in the

north side of Lexington Drive to a proposed inlet at Design Point 2.

Basin 1C is a portion of the proposed Lexington Drive right of way. It is assumed that the
 estimated peak runoff from the basin (Qs = 5 ¢fs, Qo0 = 9 cfs) will be split evenly betweép the
north and south sides of the street resulting ih Qs = 2.5 cfs and Qg0 = 4.5 cfs contributing to both
Désign Points 1 and 2. At Design Point 1 the conﬁbined flow from one half of Basin IC and all
of Basin 1 is estimated at Qs = 9 ¢fs and Qg0 = 19 ¢fs. A proposed 16’ on grade curb inlet at this
point will intercept an estimated Qs = 7 cfs and Qg9 = 12 cfs. An estimated flow of Qs = 2 ¢fs
and Qg0 = 7 cfs will flow by the inlet and continue down the south side of Lexington Drive to
Design Point 5. At Design Point 2 the combined flow from one half of Basin 1C and all of Basin
IB is estimated at Qs = 4 cfs and Qoo = 7 ¢fs. A proposed 16’ on grade curb inlet at this point
will intercept an estimated Qs = 4 cfs and Q99 = 6 cfs. An eétimated flow of Q5 = 0 cfs and Q¢
=1 cfs will flow by the inlet and continue down the north side of Lexington Drivé to Design

Point 6.

Basin 2 is within the area expected to be developed as luxury apartments site. In the developed

condition this basin will generate an estimated Qs = 37 cfs and Qo0 = 74 cfs. This runoff is



expected to be collected in a private storm drain system within the site (Design Point 4). A
proposed 36 diameter private storin drain will convey the collecied runoff from Design Point 4

to SD Junction Point 3.

The bulk of Basin 24 is expected to be developed as a portion of a single family attached home
site. A portien of the north sidé of Lexington Drive is also included in the basin. The Single
family site is expected to be graded to drain to the north side of Lexington Drive. An estimated
peak runoff rate of Qs = 9 cfs and Qjgo = 18 cfs will be generated within the basin, The
combined flow ,frofn this basin and the flowby from the upstreﬁm inlet at Design Point 2 is
expected to be Qs = 12 cfs and Qo = 19 cfs at Design Point 6. A proposed 20 foot long on
" grade inlet is expected to intercept (Qs = 9 cfs, Qo0 = 13 cfs) at this point. An estimated Qs =3
cfs and Qg0 = 6 cfs will flow by the inlet and will be conveyed in the north side of Lexing_ton
Drive to Design Point 8. |

Basin 3 contains a portion of the south side of Lexington Drive. The remainder of the basin is
expected to be slope area on the proposed luxury apartment site that will drain directly into
Lexington Drive and the adjacent Future Street. Runoff rates 'generatedr within Basin 3 are
estimated at Qs = 6 ¢fs and Qg = 12 cfs. Basin 6, a portion of Village Center at Pine Creek
Filing No. 2 (the proposed commercial site) will contribute {(Qs = 1 cfs, Qo = 2 cfs) to the west
side of the future street. Runoff from Basin 3 and Basin 6 will be conveyed within the future
street and the South side of Lexington Drive to Design Point 5. At Design Point 5 the combined
peak rates from Basin 3 and Basin 6 and the flowby from the inlet upstream of Design Point 1
are estimated at Qs = 8 cfs and Qg0 = 19 cfs. The peak runoff rates at DP-5 are less than the
maximum street capacity so the runoff will be .conveyed in the south side of Lexington Drive to

Design Point 7 downstream.

The bulk of Basin 4 is expected to be developed as a portion of a single family attached home
site. A portion of the north side of Lexington Drive is also included in the basin. The single
family site is expected to be graded to drain to the north side of Lexington Drive. An estimated
peak runoff rate of Qs = 11 cfs and Qg = 21 cfs will be generated within the basin. The

combined flow from this basin and the flowby from the upstream inlet at Design Point 6 is



expected to be Qs = 13 cfs and Qg9 = 26 cfs at Design Point 8. Two proposed 18 foot long on
grade inlets separated by a minimum of 20’ are expected to interéept (Qs = 13cfs, Qoo = 23 cfs)
at this point. An estimated Qs = 0 cfs, QI-OO = 3 cfs will flow by the inlet and will be discharged
to the east side of Chapel Hills Drive at Design Point 14. |

Basins 5A and 5B are part of Village Center at Pine Creek Filing No. 2 (the commercial area).
The majority of the basin will be paved parking lots, Sidéwalks or buildings. Runoff from Basin
SA (Qs = 8cefs. Quop = 14cfs) will be collected in and will travel across the parking lot to Design
Point 10 near the intersection of the entrance and Center Drive. Runoff from Basin 5B (Qs =4
cfs, Qoo = 7 cfs) will also be -co.llected and conveyed in the parking lot to Design Point 16, The
combined peak flow rate from Basin 5A and Basin 5B are estimated at Qs = 10 cfs and Q‘mo =18
cfs at Design Point 10. A proposed private storm drain system will be designed to collect the

combined runoff at or near to Design Point 10.

Basin 5C is a portion of Village Center at Pine Creek Filing No. 2 (the commercial area). The
majority of the basin will be paved parking lots, sidewalks or buildings. Runoff from Basin 5C
(Qs =12 cfs. Qoo = 21 cfs) will be collected in and will travel acrbss the sparking lot to Desigt}
Point 11. The above mentioned private storm drain system will collect the runoff from the basin
at or near Design Point 11. Care should be taken in the design of the private collection system to
assure that ponding depths at the future inlets do not impact the adjacent proposed buildings.
Collection of the runoff at multiple locations as opposed to a single inlet point should be

considered as desirable when the design of the system is performed.

Runoff collected from Basin 5C and upstream Design Point 10 will be combined in the proposed
private storm drain at or near SD Junction Point 7 for a Peak flow rate of Q5 =22 cfs and Qg9 =
39 cfs. The combined flow will be conveyed through a proposed 24” diameter storm drain to SD

Junction Point 5 in the proposed Lexington Drive storm drain.

Basin 5D is a portion of Village Center at Pine Creek Filing No. 2 (the commercial area). The
majority of the basin will be paved parking lots, sidewalks or buildings. Runoff from Basin 5D

(Qs =11 cfs, Qo0 = 18 cfs) will be collected in and will travel across the parking lot to Design



Point 12. The flows at Design Point 12 will be collected by a proposed private storm drain
system to be designed in the future with the plans for the commercial site. A proposed private
18” diameter storm drain will convey the collected flow from Design Point 12 to SD Junction

Point 4 in the proposed Lexington Drive Storm drain.

Basin 5E is a portion of Village Center at Pine Creek Filing No. 2 (the commercial area). Basin
S5E will generate estimated peak flows of Qs = 8 cfs and Qg0 = 13 cfs. For the purpose of this
analysis it is assumed that ail of the runoff from Basin 5E will be discharged into the south side
of adjacent Lexington Drive. In final design it may be desirable to collect some or all of the
flows from Basin SE and 'convey them directly to the private storm drain system that will be
constructed through this basin. If tﬁe storm drain is not utilized for the conveyance, a ha.rdened
rundown channel will likely be required to convey flow from the top of the slopes in the basin to

the street.

At Design Pomt 7 the combined runoff from Basin 5E and the flows from Design Point 5 will
produce estlmated peak flow rates of Qs = 15 cfs and Qjgo = 33 cfs in the south side of Lexington
Drive. Two proposed 16 feet long on grade inlets separated by a minimum of 20 feet will
intercept an estimated Qs = 14 ¢fs and Qg0 = 27 cfs at Design Point 7. An estimated Qs = 1 cfs,
Q100 = 6 cfs will flow by the inlets and be discharged to the east side of Chapel Hills Dmve at
Design Point 14. |

Basin 7 is a portion of ‘Village Center at Pine Creek Filing No. 2 (the commercial area). The
majority of Basin 7 is to be impervious area. Runoff generated in the basin (Qs = 5 cfs, Qg0 = 8
cfs) will be collected in the proposed parking and driveways aﬁd will be conveyed and
discharged to Village Drive. The runoff will be conveyed down Village Drive to Chapel Hills

Drive.

Basin 11 is Pine Creek, Village Center Filing No. 1. The basin includes private Village Drive
and adjacent parking, The remainder of the basin is a small landscaped open space area. Runoff
from this basin (Qs = 4 cfs, Qg0 = 8 cfs) will be collected in Village Drive and conveyéd to the.
east side of Chapel Hills Drive. At the intersection of Village Drive and Chapel Hills Drive



(Design Point W1) the combined flow from Basin 7 and Basin 11 (Qs =7 cfs, Qioo = 13 cfs) will
be discharged to the east side of Chapel Hills Drive. The combined flow will then be conveyed

to the sump in Chaiael Hills Drive at Pine Creek via Chapel Hills Drive

Basin 8 is a portion of Village Center at Pine Creek Filing No. 2 (the commercial area). The
majority of Basin 8 is expected to be impervious areca. Runoff generated within the basin (Qs=2

cfs, Qoo = 3 cfs) will discharge directly to the east side of Chapel Hills Drive.

Design Point 14 was created for the purpose of quantifying the surface runoff to be added to
Chapel Hills Drive from the site. Included in the flow assumed to be at Design Point 14 is the
flowby from the proposed inlets in Lexington Drive (Design Points 7 and 8), runoff from Basin
8, and runoff from Basin 7 and Basin 11(Design Point W1). The peak rates of the total surface
flow to be discharged from the site into Chapel Hills Drive is estimated to be Qs=9 'cfsr and Qoo
= 22 cfs at Design Point 14. This flow will be conveyed down Chapel Hills Drive to the sump at
Pine Creek. Inlets and associated storm drains at the sump will be upsized to handle this flow

(see Proposed Drainage Characteristics, (A) General Description).

In the developed condition Basin 9 and Basin 10 are expected to be developed as townhome
sites. Runoff from these sites will be independent to the rest of the site. In Basin 9, estimated
flows of Q; =19 cfs and Qo0 =39 cfs will travel in a northeasterly direction tﬁ a point (Design
Point E1) where they will be intercepted by a proposed private storm drain system. Estimated
runoff from Basin 10 (Qs = 9 cfs, Qo0 = 18 cfs) will also travel in a northeasterly direction and
be intercepted by the proposed private storm drain system at Design Point E2. The combined
flows from these basins (Q; =27 cfs, Qg9 = 55 cfs) at SD Junction Point 8 East will be conveyed

to Pine Creek via a proposed 30” diameter private storm drain.

Basin 12 includes portion of a site that is expected to be developed as a single family attached
residential development. The bulk of this basin will be included in the site containing the
proposed Village Center Detention Basin. Runoff form this basin is expected to be Qs = 3 cfs
and Qoo = 6 cfs. This runoff will contribute directly to the proposed detention pone as

concentrated surface flow,

10



Basin 13 includes a large slope area along the northern boundary of Village Center at Pine
Creek. This area is expected to be vegetated pervious surface. Runoff from this basin is
expected to occur as non-concentrated flows either directly to adjacent Pine Creek or to the Pine
Creek Golf Course. Peak flow rates from the entire basin are estimated at Qs = 7 cfs and Qg0 =

16 cfs.

(C)  Sub-Surface Drainage Characteristics

Two public storm drain systems are proposed for this site. These systems have been labeled on
the drainage plan contained in the appendix of this report as Storm Drain Systems “A” and “B™.
System “A” will bégin be a cohtinuation of the existing 42" storm drain that currently ends in the
proposed Lexington right of way just north of Briargate Parkway. This system will extend
approximately 850 feet down Lexington Drive then north through a future drainage easement to
outfall in Pine Creek. System “B” will originate at the proposed apartment ,sitejl.oca_ted at the
southeast comner of the “Future Street” aﬁd Lexington Drive. This system will extend west down
Lexington Drive to and will outfall in the proposed private Village Center Deténtion Basin near

Chapel Hills Drive.

1. Storm Drain System “A”
System “A” will begin at the end of the existing 42” RCP storm drain in Lexington Drive

(Design Point 9). Peak flow rates in the storm drain at this point are expected to be Qs =

51 cfs

nd Qoo = 90 cfs as discussed in the “Existin
report. A proposed 42” storm drain will convey this flow approximately 850 feet to the

northeast to 8D Junction Point 2.

At SD Junction Point 1, runoff from Basin 1A (Qs = 9 cfs, Qo = 18 cfs) that will be
conveyed through a proposed 24” diameter stub will be combined with runoff intercepted
by a proposed inlet at Design Point 1 on the south side of Lexington Drive (Qs = 7 cfs,
Qioo = 12 cfs). The estimated combined flow at SD Junction Point 1 will be (Qs = 16 cfS,
Qioo = 30 cfs). A proposed 24” diameter storm drain will convey this flow to SD

Junction Point 2.

11



AtSD Juﬁction Point 2, flow from 8D Junction Point 1 will be combined with flow from
Design Point 9 and runoff intercepted by a proposed inlet at Design Point 2 on the north-
side of Lexington Drive (Qs = 4 cfs, Qo = 6 cfs). The estimated combined flow at SD
Junction Point 2 will be Qs = 65 cfs and Q00 = 111 cfs. A proposed 42” diameter storm
drain will convey this flow to Pine Creek. Erosion control measures will be required at

the outfall point into Pine Creek.

2, Storm Drain System “B”
The Public portion of System “B; will begin at the south right of way line of Lexington
Drive just east of the "Future Street”. A proposed 36” diameter storm drain will convey
flows from Basin 2 (the proposed apartment site; Qs = 37 cfs, Qo = 72 éfs)‘ '
approximately 250° to the west to SD Junction Point 3. At SD Junction Point 3 flow
infercepted by a proposed inlet at Design Point 6 (Qs = 9 cfs, Qo9 = 13 cfs) will enter the
storm drain. The estimated combined flow in the storm drain at SD Junction Point 3 will
be Qs =47 cfs and Qy¢0 = 89 c¢fs. This flow will be éonvgyed to SD Junction Point 4 in a
proposed 42" diameter storm drain to be combined with flow from a proposed 18~
diameter stub from Basin 5D, Design Point 12 (Qs = 1] cfs, Q0 = 18 cfs). The
estimafed peak rates in the storm drain at SD Junction Point 4 will be Qs = 57 cfs and -
Qigo = 106 cfs. This ﬂov? will be cohveyed to SD .Junction Point 5 in a proposed 42”

diameéter storm drain.

At SD Junction Point 5 runoff from SD Junction Point 7 (thé combined flow from Basins
5A, 5B, and 5C; Qs = 22 cfs, Qjop = 39 cfs) will enter the storm drain via a proposed 24”
diameter stub. The estimated combined flow in the storm drain at SD Junction Point 5
will be Qs = 77 cfs and Qg0 = 141 cfs. This flow will be conveyed to SD Junction Point
6 in a proposed 48” diameter storm dréin where it will be combined with flow intercepted
by proposed inlets at Design Point 7 (Qs = 15 cfs, Qg0 = 27 cfs) and Design Point 8 (Qs =
13 cfs, Qioo = 24 cfs). The total estimated flow in the storm drain at SD Junction Point 6
will be Qs = 106 efs and Qgp =200 cfs. A proposed. 48” or 54 diameter storm drain will

convey the flow to the adjacént proposed Village Center Detention Pond.
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(D) - Detention Pond Characteristics

The proposed private Village Center Detention Pond will be located in the northwest corner of
Village Center at Pine Creek, adjacent to Chapel Hills Drive. Inflow to the pond will be through
a large diameter storm drain from SD Junction Point 6 (Qs = 106 cfs, Qg9 = 200 cfs) and surface
flow from Basin 12 (Qs =3 cfs, Q=6 -cfs). Total peak inflow rates to the pond (Design Point
13) are estimated at Qs = 110 cfs and Qjgp = 209 cfs. The pond will outfall at a peak 100-year
flow rate of 17cfs through an 18" diameter storm drain stub constructed with the existing,
adjacent storm drain in Chapel Hills Drive. The storage requirement for the 100-year design
storm has been estlmated at 4.9 acre feet using the Modified Rational Method found in the
“Quick TR-55 Version 5.46” software package. As a safety measure for storms greater t‘han the
100-year design storm or potential clogging of the outlet, the pond will be designed to pass the
[00-year peak inflow rate over an armored spillway in emergency situations. The spillway
elevation will be set at the 100-year design water surface. Two feet of freeboard above the water
surface that would occur if the 100-year design inflow were required to flow over the spillway
will be maintained around the perimeter of the pond excluding the spillway. The propo.sed
detention pond will be maintained by a landowners éssociation to be formed within the Village

Center area.

" (E) Pine Creek Adjacent to Village Center
The approved DBPS indicates the following treatment for Pine Creek adjacent to Village Center
at Pine Creek: '

1 MNAanavata ahnnmal tramaitiom cantinm smta tha Aavncaing nindar Chonal il T'\m‘va
1 AU LIV Wb WlICillv] BLOLLDI LIV O LIWILL RLIVY LD ULUQDLLLE LILIGIWL AUl L IO LALL Y
2. Naturat cha.nnel upstream of the above transition.

The current plah for the transition into the Chapel Hills Drive crossing structure is to place rip-
rap lining in the 50-foot reach immediately upstream of the crossing. This lining will be
constructed with the Chapel Hills Drive crossing. Construction of the crossing is expected to
begin in April 1998. The remainder of the adjacent channel is well vegetated and appears to be
quite stable. This channel will be left undisturbed to the extent possible in order to preserve
wildlife habitat and maintain the natural stability of the channel. Treatment to dissipate energy at
the proposed outfalls from Village Center at Pine Creek will be required. This treatment will be

designed with the outfall lines.

13



The current plan for sections of Pine Creek to be left untreated is for LP47, LLC doing business

as La Plata Investments, LLC to maintain ownership of the channel and be responsible for’its

maintenance.

(¥)  Improvements Required for Individual Filings
1. Pine Creek Village Center Filing No. 1
The only drainage improvements required for this filing are the upsizing of the Chapel
Hills Drive drainage inlets and associated storm drains at Pine Creek. “These
improvements will be constructed with the Chapel Hills Drive crossing over Pine Creek.

Construction of this crossing is expected to be completed in 1998.

2. Village Center at Pine Creek Filing No. 2

Lexington Drive between Chapel Hills Drive and the proposed “Future Street”
(appfoximately 850 L.F.) will be constructed at the time of development of the filing.
The portion of Storm Drain “B” associated With this portion of Lexington Drive will be
required to be constructed at the time of the development of the filing. Construction of
the Village Center Detention Pond will also be required at the time of development of

this filing. This filing is expected to be developed within 1998,

Separate construction cost opinions have been provided for the improvements required for the
above noted filings within this report. The remaining proposed improvements will be

programmed to be constructed with future filings.

HYDROLOGIC/HYDRAULIC CRITERIA

Hydrologic calculations were perforined using the City of Colorado Springs/El Paso County
Drainage Criteria Manual, as revised in November 1991 and October 1994, The Rational
Method was used to estimate stormwater runoff anticipated from design storms with 5-year and

100-year recurrence intervals.

14



HYDRAULIC CALCULATIONS

Galculations have been done to verify conveyance capacity of the proposed storm drains dsing
"Flow Master" software. A more detailed analysis of the storm drain system will be required in
the final design of the systems. Inlet capacities were calculated per City of Colorado Springs

Criteria using a computer spreadsheet.

EROSION CONTROL PLAN

The City of Colorado Springs Drainage Criteria Manual specifies and Erosion Control Plan and
associated cost estimate be submitted with the Final Drainage Report. The area inciuded in this
Master Development Dramage Plan will be platted in several different filings. We respectfully
request that the individual Erosion Control Plans be submitted in conjunction with the Overlot.

Grading Plans to be submitted with each filing.

FLOODPLAIN STATEMENT ‘

- No portion of this site is within a designéted F.EM.A. floodplain as determined by Flood
Insurance Rate Map community Panel Numbers 08041C0506 F, 08041C0507 F, 08041C0508,
and 08041C0509 F, effective March 17, 1997. See the Appendix for a Floodplain Information

Map, which shows the location of the site.

CONSTRUCTION COST OPINION
PINE CREEK VILLAGE CENTER FILING NO. 1

(Public Improvements)

' Item Description Quantity Unit Cost : Cost
1. Upsize 8’ Long Inlets to 16° 1 EACH $2,500/EA $  2,500.00

) Upsize 24’ Long Inlets to 32° 1 EACH $2,500/EA $ 2,500.00

3. Upsize 30” RCP to 36" RCP 125 L.F. $10/L.F. § 1.250.00
Total Pine Creek Village Center Filing No. 1 Construction Cost §  6,250.00

15



VILLAGE CENTER AT PINE CREEK FILING NO. 2

(Public Improvements) -

Item Description Quantity Unit Cost Cost
1. 16’ Long Inlet 2 EACH $6,400/EA $ 12,800.00
2. 18" Long Inlet 2 EACH $7,000/EA $ 14,000.00
3. 20’ Long Inlet 1 EACH $7,600/EA $ 7,600.00
4, 48" RCP 150 L.F. $90/L.F. $ 13,500.00
5. 42°RCP 680 L.F. $70/L.F. $ 47,600.00
6. 30” RCP 50 L.F. $40/L.F. $ 2,000.00
7. 18” RCP 80 L.F. $25/L.F. $ 2,000.00
8. 48” x 48" x 30” Wye 1 EACH $1,800/EA § 1,800.00
9. 48" x 42" x 30” Wye 1 EACH $1,800/EA " $ 1,800.00
10. 427 x 42" x 18" Wye 1 EACH $1,800/EA $ 1.800.00
Subtotal Village Center at Pine Creek Filing No. 2 (Public Improvements) $104,900.00
(Private Improvemenis) : - 7 :
11. Pond Inlet/Outlet Structures 2 EACH $5,000/EA $ 10,000.00
12. 36” RCP 110 L.F. $50/L.F. $ 5,500.00
13. 427 x 427 x 36” Wye 1 EACH $1,800/EA $ 1,800.00
14. 30” RCP 160 L.F. $40/LF. $  6,400.00 -
15. 24” RCP 400 L.F. $35/L.F. $ 14,000.00
16. 18”7 RCP 70 L.F. $25/L.F. $ 1,750.00
17. 4’ Long Inlet 4 EACH 2,500/EA $ 10.000.00

Subtotal Village Center at Pine Creek Filing No. 2 (Private Improvements)

$1..,../ou Lol

Total Village Center at Pine Creek Filing No. 2 Construction Cost

16
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FUTURE VILLAGE CENTER AT PINE CREEK FILINGS

(Public Improvements)

Total Future Village Center At Pine Creek Construction Cost

TOTAL VILLAGE CENTER AT PINE CREEK CONSTRUCTION COST

Item Description Quantity Unit Cost Cost
1. 42” RCP 1200 L.F. $70/L.F. $ 84,000.00
2. 24" RCP ' 50 L.F. $35/L.F. $ 1,750.00
3. 16” Long Inlet 2EACH $2,500/EA $ 12,800.00
4. Storm Drain :

Outlet Protection - 1 EACH _ $8,000/EA $ 8.000.00
Subtotal Future Village Center at Pine Creek (Public Improvemennts) $106,550.00
(Private Improvements)

5. 36”RCP I80L.F. $50/L.F. $ 9,000.00
6. 30” RCP ‘ . 600 L.F. ' $40/L.F. $ 24,000.00
7. 24” RCP 50 L.F. $35/1.F. $ 1,750.00
8. 54” 1.D. Manhole 1 EACH $5,400/EA § 5,400.00
9. Storm Drain _ :
Outlet Protection 1 EACH - $7,000/EA $ _ 7,000.00
* Subtotal Future Village Center at Pine Creek (Private Improvements) $ 47,150.00
Total Future Village Center at Pine Creek Construction Cost $153,700.00
Total Pine Creck Village Center Filing No. 1 Construction Cost § 6,250.00
Total Village Center At Pine Creek Filing No. 2 Construction Cost $154,350.00

$153.700.00

$314.300.00

JR Engineering, Ltd. cannot and does not guarantee that the construction cost will not vary from

these opinions of probable costs. These opinions represent our best judgement as design

professionals familiar with the construction industry and this development in particular.
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DRAINAGE AND BRIDGE FEES
- This 63.3 acre area lies within the Pine Creek Drainage Basin. Pine Creek is a non-fee drainage

basin. The developer is responsible for the installation of all drainage facilities.

SUMMARY
The analysis and text presented in this report demonstrate the adequacy of the proposed drainage
facilities to collect and convey the runoff from the 5-year and 100-year design stonﬁs per City Of
Colorado Springs Criteria. The proposed development of Villagé Center at Pine Creek is
compatible with the Drainage Basin Planning Study Update that is currently Bei.ng_ prepared by
JR Engineering. As such this development will not negatively impact the planned design flows

in downstream Pine Creek.

PREPARED BY:

Virgil Sanchez, E.L _ Vancel Fossinger, P.E.

Design Engineer [ ) Project Engineer

Land Development Land Development

For and On Behalf of JR Engineering, Ltd. For and On Behalf of JR Engineering, Ltd.

\Wwhi87 164 1\drainage.doc
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C Values

VILLAGE CENTER FILING NO.2

WEIGHTED C VALUES
BASIN || TOTAL] MAJOR STREETS APARTMENT SITE PATIO HOME/LANDSCAPE WEIGHTED
AREA [ AREA] G5 Cuo [ USETAREAT Cs Cioo | USE [DUWAC] AREAT TCs Cioo Cs Cine
{AC) 1 {(AC) (AC) (AC)
1 24 A 2.4 0.7 0.8
1A 2.7 A 27 0.7 0.8
1B 0.9 P 8 09| 0.5 075
1C 1.2 12| 090 0.85
2 11.4 A 114 0.7 0.8
2A 35 P 6 3.5 0.5 075
3 2.7 0.5 0.90] 0.95 L 2.2l 0.25] 035
4 3.9 06| .85, 090 A P 6 3.3] 0.5 075
SA 1.6 C 16| 090 090
5B 0.8 C 0.8 050 0.90
5C 2.8 c 28| 0.0/ 0.90
5D 2.5 c 25| 0.80f 0.90
SE 1.7 c i.7] 0.20| 090
6 0.2 c 0.2 090 0.90
7 1.1 C 1.1 080 090
8 0.4 c 0.4 090 090
9 5.7 c 57| 070 0.80
10 2.7 c 271 070 080
11 23 0.8 090 098 L 1.5} 0.25
12 1.7 L 1.7 025
13 5.1 51| 025 0.35
JR ENGINEERING, LTD. Projeci _ Village Center Filing No. 2
4935 MORTH 30TH STREET Engineer: YAS
COLORADO SPRINGS, COLORADO 50919 Job No.: 8716.41

(719) $93-2593 FAX (719) 528-6613




1715168

Rational

VILLAGE CENTER FILING NO. 2
(RATIONAL METHOD Q=CIA}

TOTAL| SOIL [ wWEIGHTED OVERLAND SWALE STREET Te { INTENSITY [TOFAL FLOWS
BASIN | AREA | TYPE| Cs Ci 5 | Length[ Slope T. [Length! Slope [Velocityl T. |[Length| Slope [Velocity . Total Is Ty00 [aP) [s7P™
(AC) (It (%) | (min} (ft) {%) {ps) | {min) (fty (%) {fps) | {min} | (min) { (inshr) | indhr) | {cfs) | (cfs)
] 2.4 A 070 | 080 | 075 [ 150 | 4.0% | 5. 600 {40% | 7.0 1.4 6.5 47 83 |V B8
1A 2.7 A 070 { 080 | 0.75 150 | 4.0% 5.1 400 § 4.0% 1.0 1.0 6.0
1B | 09 | A [065] 075} 025 | 50 | 20%| 89 250 [ 38% | 68 | 06 | 96
1C 1.2 l A 0.90 0.95 0.25 50 2.0% 6.9 730 6.0% 8.6 1.4 8.3
2 1.4 A 070 | 080 | D.75 150 | 40% 5.1 150 | 3.3% 6.4 0.4 600 | 3.8% 6.8 1.5 6.9
2A | 38 A [ossors {025} 56 [20%][ 89 900 [38% [ 68 | 22 § 111
3 2.7 A 037 | 046 | D25 40 [ 33.0%| 3.2 700 | 4.0% 7.0 1.7 448
4 3.9 A 0.68 0.77 0.25 50 2.0% 8.9 800 3.8% 6.8 2.0 10.9
CAfequivif
5A 1.6 A 0.9¢ | 090 | 075 100 | 2.5% 4.8 1680 ¢ 2.5% 55 0.5 5.4 49 [ 89 [
CA{equiv):
5B 0.8 A 050 { 090 { 0.90 20 2.0% 1.3 150 { 5.0% 7.8 0.3 150 | 1.0% 3.5 0.7 5.0 5.0 9.1
CAlequiv]
5C 28 A 090 | 0.90 { D75 150 1.5% 7.0 250 | 44% 7.3 0.6 7.8 45 | 79
CA(equiv,
50 25 A 090 | 090 | 0.75 150 1.5% 7.0 250 | 4.4% 13 0.6 76 4.5 | 7.8
CA{equiv
5E 1.7 A 090 | 080 | 0.75 120 1.5% 5.7 30 130.0% | 19.2 0.0 30 4.0% 7.0 0.2 59 48 l 8.6
CAfequiv)}-
& 0.2 A 090 | 050 | 025 ) Zo | 20% | 57 110 | 1.0% | 3.5 0.5 6.2 47 | 88 [
CAf{equivif
T 1.1 A 0.80 | 0.0 | 0.25 25 2.0% 6.3 225 | 3.3% 5.4 0.6 69
8 04 A 0.890 0.90 0.25 50 i50%| 58 58
9 57 A 070 | 080 { 075 100 | 2.0% 5.2 400 | 2.0% 4.9 1.3 6.6
10 2.7 A 070 | 080 { D.¥S5 100 1.5% 5.7 250 1.5% 4.3 1.0 8.7
1 23 A 047 | 055 | 0.25 150 | 2.5% | 144 150 § 2.5% 5.5 0.5 14,8
12 1.7 A 0.25 0.35 0.25 100 | 33.0% | 5.0 B0 33.0%4{ 20.1 0.1 5.1
13 51 A 025 | 035 | 0.258 150 | 33.0%| 6.1 6.1

JR ENGINEERING, LTD.

4935 NORTH 30TH STREET
COLORADO SPRINGS, COLORADO ¥0919

(719} $53-2593 FAX (719) 528:6613

Job No.:

Projec __Village Center Filing No. 2

Engineer:

VAS
8716.41

V-drn-97



1/15/98

Routing

VILLAGE CENTER FILING NO. 2

SURFACE ROUTING
DESIGN { CONTRIBUTING | CA fequiv.} ROUTING Te INTENSITY | TOTAL FLOWS
POINT BASINS CA; | CA100 T. Length | Slope | Velosity T Is hoo Qs Cypg
(i) %) dpsy [ tmim) | (min) | (inihe) | (infany fs) cfs)
1 1 165 | 189 6.5 6.5 47 B.3 ;
12 1C 730 | 0.34 8.3
185 | 223
H 18 059 | 068 96 9.6 4.1 7.2
12 1C 0.30 | 0.34 8.3
089 | 1.03
3 1A 1.87 | 2.14 ] 6.0 48 8.5
[ 187 | 2.14
4 2 795 | 908 5.9 6.5 46 8.1
7.85 | 9.09
5 DP-1FB 048 | 0.83
[ 020 | 020 6.2 5.2 4.7 8.5
3 1.00 125 48
168 [ 2.28
[ DP-2 FB neg | 0.21
2A 225 | 280 [ 114 111 3.8 6.8 J
314 | 2.80
7 DP-5FB 168 | 228
SE 1.51 1.51 59 5.8 4.8 B6
319 [ 379
8 DP-6 FB 0.75 | 0.88 ] I
4 262 | 298 | 109 | 109 | 38 5.8
—
3.38 [ 387
9 05-1 1568 [ 1598 | 17.2 | 172 | 33 56
1568 [ 1599
10 5A 1.47 1.47 54 | 270 25% 553 0.81 82 | 47 8.5
5B 068 | 0.68 50 | |
214 | 214
11 5C 256 b 2.56 76 | 76 | 45 7.9
256 | 2.56
12 5D | 225 [ 225 76 | 78 | 45 7.8
225 T 225
13 12 107 | 127 51 | |
JUNC & 23.86 | 2561 78 | 78 | 44 78
24.93 1 2688
14 DP-8FB 000 | 040
w1 202 1 221
DP-7 FB 012 {1 o072
B8 024 | 034 [ 148 100 40% 700 024 | 159 35 5.9
248 | 388
E1 g 402 | 459 65 | 88 | 47 8.3
| 402 § 458
£2 10 186 { 213 6.7 | 67 | 4B B2
186 [ 2.13
W1 7 085 | 085 X 148 T 35 5.9
11 .07 [ 127 | 148 | |
200 | 221 i
JR ENGINEERING, LTD. Project: __ Viliape Center Filing No. 2
4935 NORTH 30TH STREET Engineer: YAS
COLORADO SPRINGS, COLORADG 80914 Joh No.: 8716.41
(7193 593-2593 FAX (11%) 5286613
F8 = FLOWBY
3

V-dr-97



Pipes

Village Center Filing No. 2

(719) 593-2593 FAX {719) 528-6613

PIPE ROUTING
§D. | CONTRIBUTING CA (equiv) _ |Previous ROUTING Te INTENSITY | TOTAL FLOWS
JUNC BASINS ChAg | CA100 Te Length | Slope | Velocity T. Is l10e Qs Qg
POINT () (%) (ps) | tminy | (min) | (nvhr) § G | (cfs) fs)
1 INL DP-1 1.47 1.40 6.5 50 2.00% 11.60 0.1 6.6 4.7 8.3 i e
JUNC DP-3 1.87 2.14 6.0
3.34 3.53
2 INL DP-2 0.89 .82 46
JUNC DP-9 15.68 15.99 17.2 300 8.00% 16.38 0.3 17.5 3.2 55
JUNC 1 3.34 3.53 0.0
19.90 20.34
22 JUNC 2 19.90 20.34 17.5 120 33.00% 46.48 0.0 17.5 3.2 54
OUTLET
19.90 20.34
3 pP4 7.95 5.09 6.9 260 4.00% 20.21 0.2 7.1 4.5 8.1
JUNC INL DP-6 2.38 1.91 111
10.34 | 11.00
4 DP-12 2.25 225 7.6
JUNC JUNC 3 10.34 11.00 7.1 350 4,00% 20.94 0.3 74 4.5 79
12.59 13.25
5 JUNC 4 12.59 13.25 74 320 400% 2263 0.2 7.7 4.4 79
JUNC JUNC 7 4.70 470 | 66
17.28 17.95
6 INL DP-7 3.19 3.79 59
JUNC JUNC 5 17.28 17.95 7.7 330 400% 3296 0.2 7.8 4.4 7.8
INL. DP-8 3.38 3.87 109
23.86 25.61
7 DP-10 2.14 2.14 6.2 360 400% 1490 04 8.6 4.6 8.3
JUNC DP-11 2.56 2.56 7.6
4,70 4.70
8 9 4.02 4.59 6.5 410 500% 11.26 0.6 7.2 4.5 8.1
10 1.86 2.13 6.7
5,88 6.72
JR ENGINEERING, LTD. Project: __Village Center Filing No. 2
4935 NORTH 30TH STREET Engineer: VAS
COLORADO SPRINGS, COLORADO £0919 Job No.: 8716.41

INL ='CA' VALUE ENTERING INLET
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Worksheet for Circular Channel

Project Description

x:\870000.al\871641\excel\871641.fm2

Project File

Worksheet L11

Flow Element Circular Channe|
Method - Manning's Formula
Solve For Channel Depth
input Data

Mannings Coefficient 0.013
Channel Slope 0.050000 fi/ft
Diameter 18.00 in
Discharge 18.00 cfs
Resulis

Depth (.98 ft
Fiow Area 1.23 ft2
Wetted Perimeter 2.83 ft
Top Width 1.43 ft
Critical Depth 1.45 ft
Percent Full 65.60

Critical Slope 0.025774 ft/i
Velocity 14.85 fi/s
Velocity Head 3.33 ft
Specific Energy 432 ft
Froude Number 2.78
Maximum Discharge 25.27 cfs
Full Flow Capacity 23.49 cfs
Full Flow Slope 0.029367 ft/it

Flow is supercritical.

01/10/98

08:41:12 AM

Haestad Methods, Inc.

JR Engineering, Ltd.
37 Brookside Road Waterbury, CT 06708

{203) 755-1666

FlowMaster v5.10
Page 1 of 1



Worksheet for Circular Channel

L15

Project Description

Project File x\870000.al\87164 T\excel\871641.fm2
Worksheet L15

Flow Element Circular Channel

Method Manning's Formula

Soive For Channel Depth

Input Data

Mannings Coefficient 0.013

Channel Slope 0.030000 ft/ft
Diameter 24.00 in
Discharge 39.00 cfs
Results

Depth 19.6 in
Flow Area 274 ft2
Wetted Perimeter 4.51 ft
Top Width 1.55 ft
Critical Depth 1.85 ft
Percent Full 81.65

Critical Slope 0.026305 ft/ft
Velocity 14.22 ft/s
Velocity Head 3.14 ft
Specific Energy 4.77 ft
Froude Number 1.89
Maximum Discharge 4215 cfs
Full Flow Capacity 39.18 cfs
Full Flow Slope 0.029723 fifft

Flow is supercritical.

01/15/98

04:32:40 PM

Haestad Methods, Inc.

JR Engineering, Ltd.

37 Brookside Road Waterbury, CT 06708

(203) 765-1868

FlowMaster v5.10
Page 1 of 1



Worksheet for Circular Channel

E2

Project Description

Project File x:\870000.al\87 164 1\excel\871641.fm2
Worksheet 0s-2

Flow Element Circular Channe!
Method Manning's Formuia
Solve For Channel Depth
Input Data

Mannings Coefficient 0.013
Channel Slope 0.200000 ft/ft
Diameter 30.00 in
Discharge 55.00 cfs
Results

Depth 11.3 in
Flow Area 1.68 ftz
Wetted Perimeter 3.30 ft
Top Width 2.42 ft
Critical Depth 2.35 ft
Percent Full 37.55

Critical Slope 0.015543 fi/it
Velocity 32.68 fi/s
Velocity Head 16.58 ft
Specific Energy 17.51 ft
Froude Number £.90
Maximum Discharge 197.31 cfs
Full Flow Capacity 183.42 cfs
Full Flow Slope 0.017982 ft/t

Flow is supercritical.

01/15/98

04:40:44 PM

Haestad Methods, Inc. 37 Brookside Recad Waterbury, CT 06708

JR Engineering, Ltd.

{203) 755-1668

FlowMaster v5.10
Page 1 of 1



Worksheet for Circular Channel

L8

Project Description

Project File x\870000.al\87164 1\exce\871641.fm2
Worksheet L8

Flow Element Circular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coefficient 0.013

Channel Slope 0.050000 ft/ft
Diameter 36.00 in
Discharge 74.00 cfs
Results

Depth 17.9 in
Flow Area 3.51 fiz
Wetted Perimeter 4,70 ft
Top Width 3.00 ft
Critical Depth 2.71 ft
Percent Full 49.78

Critical Slope 0.010813 ft/it
Velocity 21.08 fi/s
Velocity Head 6.89 ft
Specific Energy 8.38 ft
Froude Number 3.43

Maximum Discharge 160.42 cfs
149.13 cfs
0.012311 /it

Full Flow Capacity
Fuil Flow Siope

Flow is supercritical.

01/15/98

04:33:51 PM

Haestad Methods, Inc.

JR Engineering, Ltd.

37 Brookslde Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v5.10
Page 1 of 1



L12
Worksheet for Circular Channel

Project Description

Project File x:\870000.al\871641\excel\871641.fm2
Worksheet L1z

Flow Element Circular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.013
Channe! Slope 0.040000 ft/ft
Diameter 42 .00 in
Discharge 106.00 cfs
Resuits

Depth 21.7 in
Flow Area 5.00 ft2
Wetted Perimeter 5.61 ft
Top Width 3.50 ft
Critical Depth 3.13 ft
Percent Full 51.57

Critical Slope 0.009820 fifft
Velocity 21.19 ft/s
Velacity Head 6.98 ft
Specific Energy 8.78 ft
Froude Number 3.12

Maximum Discharge 216.44 cfs

Full Flow Capacity
Full Flow Slope

201.21 cfs
0.011101 ft/ft

Flow is supercritical.

01/115/98

04:34:10 PM

4R Englneering, Lid.
Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708

(203) 755-1668

FlowMaster v5.10
Page 1 of 1



L18

Woaorksheet for Circular Channel

Project Description

Project File X\870000.al\87 164 1\excel\871641.fm2
Worksheet L18

Flow Element Circular Channel
Methad Manning's Formula
Solve For Channel Depth
input Data

Mannings Ceefficient 0.013
Channel Slope 0.100000 ft/ft
Diameter 48.00 in
Discharge 200.00 cfs
Results

Depth 22.3 in
Flow Area 571 ft?
Wetted Perimeter 6.00 ft
Top Width 3.99 ft
Critical Depth 3.85 ft
Percent Full 46.44

Critical Slope 0.016914 ft/ft
Velocity 35.00 ft/'s
Velocity Head 19.03 ft
Specific Energy 20.89 ft
Froude Number b.16
Maximum Discharge 488.60 cfs
Full Flow Capacity 454 .22 cfs

Full Flow Slope

0.019388 ft/t

Flow is supercritical.

01/15/98

04:34:34 PM

Haestad Methods, Inc.

JR Engineering, Ltd.

37 Brookside Road Waterbury, CT 068708

(203) 756-1666

FlowMaster v5.10
Page 1 of 1



INLET DP-1

Village Center Filing No. 2
{Inlet Calculations - CONTINUQUS-GRADE Condition)
(Iniets in Series)
DESIGN POINT 1
100-YR. FLOW
Q100) 19 (100} 8.3 Inlet size 7 L(i) = =246
DEPTH 0.33 Fr 252 - [fLi < L(2) then Qi = 0
CAl(eqgv.)= 0
SPREAD 124 L{1) 24.0
If Li > L(2) then Qi = 12
CROSS SLOPE 2.0% L(2) 14.4 CAfeqv.)= 1.398
STREET SLOPE 4.0% L(3) 51.5 FB = 7
FB% = 37%
CA(eqv.)= 0.83
FLOW BY: Q(100) 7 I{100) 8.3 Inlet size ? L{i)= 0
DEPTH 0.23 Fr 252 If Li < L{2) then Qi = 0
CAlequ.)= 0
SPREAD 7.2 L(1) 14.0
' If Li > L(2) then Qi = 0
CROSS SLOPE 2.0% L(2) 8.4 CAlegv.)= 0
STREET SLOPE 4.0% L{3} 30.1 FB = 7
FB % = 100%
CA{eqv.)= 0.83
5-YR. FLOW
Q(5) 9 I(10) 4.7 Inlet size ? L{i)
DEPTH 0.25 Fr 233 If Li < L(2) then Qi = 0
CAleqv.)= 0
SPREAD 8.5 L{1} 15.2
If Li > L(2) then Qi = 7
CROSS SLOPE 2.0% L(2) 9.1 CAleqv.})= 1.467
STREET SLOPE 4.0% L(3) 32.5 FB = 2
FB% = 25%
CA{eqv.)= 0.45
FLOW BY: Q(5) 2 I(10) 4.7 Inlet size 7 L{i) = 0
DEPTH 0.15 Fr17s If Li < L{2) then Qi = 0
CA(eqgv.)= 0
SPREAD 3.3 L(1) 4.5
If Li > L(2) then Qi = 0
CROSS SLOPE 2.0% L(2) 2.7 CAfeqv.)= 0
STREET SLOPE 4.0% L(3) 9.6 FB = 2
FB% = 100%
CAleqv.)= 0.48
JR ENGINEERING, LTD. Project:  Village Center Filing No. 2
4915 NORTH 30TH STREET Engineer: YAS
COLORADO SPRINGS, COLORADQ 30919 Job No.: 8716.41
(719) $03-2593 FAX (719) 528-6613

1/12/98 1

V-drn-97



INLET DP-2

Village Center Filing

No. 2

(Inlet Calculations - CONTINUQUS-GRADE Condition)

(Inlets in Series)
DESIGN POINT 2

100-YR. FLOW
Q(100) 7 i(100) 7.2 Inlet size ? L(i) =
DEPTH 0.24 Fr 2.27 IfLi < L(2) then Qi =
CA{eqv.)=
SPREAD 7.5 L(1) 13.1
fLi>L{2)then Qi = 6
CROSS SLOPE 2.0% L{2} 7.9 CA(eqv.)= 0.818
STREET SLOPE 4.0% L(3) 28.2 FB = 1
FB% = 20%
CAfeqv.)= 0.21
FLOW BY: Q(100) 1 {100} 7.2 Inletsize 7 L{i}= 0
DEPTH 0.13 Frz27 If Li < L{2} then Qi = 0
_ CAlegv.)= 0
SPREAD 2.2 L(1) 3.9
fLi>L2)thenQi= 0
CROSS SLOPE 2.0% L(2) 2.3 CAleqv.}= 0
STREET SLOPE 4.0% L(3) 8.3 FB = 1
FB% = 100%
CAlegv.)= 0.21
5-YR. FLOW
Q(5) 4 [(10) 4.1 Inlet size 7 L(i)
DEPTH 0.18 Fr 203 fli<L{2)thenQi= 0
CAfeqv.)= 0
SPREAD 4.8 L{1} 7.5 '
If Li > L{2) then Qi = 4
CROSS SLOPE 2.0% L(2) 4.5 CA{eqv.)= 0.888
STREET SLOPE 4.0% L(3) 16.1 FB = 0
FB % = 0%
CA{eqv.)= 0.00
FLOW BY: Q5) 0 {10y 4.1 Inlet size ? L{i) = 0
DEPTH 0.02 Fr 0.00 If Li < L{2) then Qi = 0
CAleqv.)= 0
SPREAD -3.5 L(1) 0.0
If Li > £{2) then Qi = 0
CROSS SLOPE 2.0% L{2) 0.0 CA{egv.)= 0
STREET SLOPE 4.0% L(3) 0.0 FB= 0
FB% = 100%
CAfegv.)= 0.00
JR ENGINEERING, LTD. Project:  Village Center Filing No. 2
4935 NORTH 30TH STREET Engineer: VAS
COLORADO SPRINGS, COLORADO 80919 Job No.: §8716.41
(719) 593-2593 FAX (719) 528-66 (3

112198

V-drn-97
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INLET DP-5

Village Center Filing No. 2
(Inlet Calculations - CONTINUOUS-GRADE Condition)
{Inlets in Series)
DESIGN POINT 5

100-YR. FLOW
TOTAL Q(100} 18 [(100) 8.5 inlet size 7 L{i)
DEPTH 0.34 Fr2.53 If Li < L(2) then Qi = 0
CAl(eqv.)= 0
SPREAD 12,6 L{(1) 246
If Li > L{2) then Qi = 0
CROSS SLOPE 2.0% L{2) 14.8 CAflegv.)= 0
STREET SLOPE 4.0% L(3} 2.7 FB = 19
FB% = 100%
CAleqv.)= 2.28
FLOW BY: Q(100) 19 I(100) 8.5 Inletsize ? Li)= 0
DEPTH 0.34 Fr2.53 I Li<i(2) then Qi = 0
CAleqv.)= 0
SPREAD 12.6 L(1} 24.6
IfLi > L(2) then Qi = 0
CROSS SLOPE 2.0% L{2) 14.8 CAlegv.)= 0
STREET SLOPE 4.0% L(3) 52.7 FB = 19
FB% = 100%
CA(eqv.)= 2.28
5-YR. FLOW
TOTAL Q(100) 8 I(10) 4.7 Inlet size 7 L{i)= :
DEPTH 0.24 Fr 229 ffLi < L(2) then Qi = 0
CAlegv.)= 0
SPREAD 7.8 L{(1) 13.8
If Li > L{2) then Qi = 0
CROSS SLOPE 2.0% L(2} 8.3 CAleqv.)= 0
STREET SLOPE 4.0% L(3) 28.7 FB = 8
FB % = 0%
CAleqv.)= 1.68
FLOW BY: Q(5) 8 1(10) 4.7 Inlet size ? L{i)= o
DEPTH 0.24 Fr 229 If Li < L{2) then Qi = 0
CAlegqv.)= 0
SPREAD 7.9 L({1} 13.8
If Li > L{2) then Qi = 0
CROSS SLOPE 2.0% L(2) 8.3 CAfeqv.)= 0
STREET SLOPE 4.0% L(3) 29.7 FB = 8
FB% = 100%
CAleqv.)= 1.68
JR ENGINEERING, LTD. Project:  Village Center Filing No. 2
4915 NORTH 30TH STREET Engineer: VAS
COLORABO SPRINGS, COLORADO 8099 Job No.: 8716.41
{719) 593-2593 FAX (7159) 528-6613

V-drn-97



Village Center Filing No. 2
{Inlet Calculations - CONTINUOQUS-GRADE Condition)

(Inlets in Series)
DESIGN POINT 8

100-YR. FLOW
TOTAL Q{100) 19 ((100) 6.8
DEPTH (.33 Fr 2,52 If Li < L{Z2) then Qi =
CAleqv.)= 0
SPREAD 125 L{1) 24.3
IfLi> L(2) then Qi = 13
CROSS SLOPE 2.0% L{2) 146 CAf{eqv.)= 1.911
STREET SLOPE 4.0% L{3) 52.1 FB = 5]
FB% = 32%
CAlegv.)= 0.89
FLOW BY: Q(100) 6 i(100) 6.8 Inlet size 7 L(i) = 0
DEPTH 0.22 Fras2 fLi<L(2)thenQi= 0
CA(eqv.)= 0
SPREAD 6.6 L{1) 12.9
If Li > L{2) then Qi = 0
CROSS SLOPE 2.0% L(2) 7.8 CAlegv.)= 0
STREET SLOPE 4.0% L{3) 27.7 FB = 6
FB% = 100%
CA{eqv.)= 0.89
5-YR. FLOW
TOTAL Q(100) 12 I(10) 3.9 Inlet size 7 L(i) 2
DEPTH 0.28 Fr 2.41 fLi<L(2)then Qi= 0
CA{eqv.)= 0
SPREAD 10.0 L{1) 18.5
IfLi > L{2) then Qi = 9
CROSS SLOPE 2.0% L(2) 11.1 CAfeqgv.)= 2.384
STREET SLOPE 4.0% L(3) 39.7 FB = 3
FB% = 24%
CAfeqv.)= 0.75
FLOW BY: QE) 3 (10} 3.9 Inlet size 7 L{i) = 0
DEPTH 0.17 Fr1.93 IfLi<L{2)then Qi = 0
CAleqv.)= 0
SPREAD 4.1 L{1) 6.1
If Li > L{2) then Qi = 0
CROSS SLOPE 2.0% L{2) 3.6 CAfeqv.)= 0
STREET SLLOPE 4.0% L{3) 13.0 FB = 3
FB% = 100%
CAfegv.)= 0.75
JR ENGINEERING, LTD. Project:  Village Center Filing No. 2
4935 NORTH 30TH STREET Engineer: VAS
COLORADO SPRINGS, COLORADO 80919 Job No.: 8716.41
(719) 5932593 FAX (719) 528-6613




Village Center Filing No. 2

(Inlet Calculations - CONTINUOUS-GRADE Condition)

{Inlets in Series)
DESIGN POINT 7

100-YR. FLOW
TOTAL Q(100) 33 I{100) 8.6 Inletsize 7 L{i)=
DEPTH 0.41 Fr 260 If Li < L{2) then Qi =
CAlegv.)= 1.843
SPREAD 16.5 L{1) 32.9
IfLi>L{2)then Qi = 0
CROSS SLOPE 2.0% L(2) 19.8 CAleqv.)= 0
STREET SLOPE 3.8% L(3) 70.5 FB = 17
FB% = 51%
CAleqv)=  1.95
FLOW BY: Q(100) 17 I{100) 8.6 Inlet size ? L(i) =i
: DEPTH 0.32 Fr 280 fLi<L(2)then Qi=
CA{eqv.)=
SPREAD 11.9 L(1} 23.8
IfLi > L{2) then Qi = 11
CROSS SLOPE 2.0% L(2) 14.3 CA(eqv.)=_ 1.226
STREET SLOPE 3.8% L(3) 50.9 FB= 5]
FB%= 3%
CAlegv.)= 072
FLOW BY: Q(100) 6 i(100) 8.6 Inlet size 2 L{i)=
DEPTH 0.22 Fr 2.60 If Li < L(2) then Qi =
CAleqv. =
SPREAD 6.9 L(1) 13.7
' fLi>L(2)then Qi= 0
CROSS SLOPE 2.0% L{2) 8.3 CAleqv.}= 0
STREET SLOPE 3.8% L(3) 29.5 FB= 8
FB% = 100%
CAlegv.)= 0.72
5YR. FLOW
TOTAL Q{100) 15 {10} 4.8 Inlet size ? L{i) =
DEPTH 0.31 Fraa If Li < L{2) then Qi =
CA{eqv.)= 0
SPREAD it.4 L(i) 21.1
fLi>L{2)thenQi= 10
CROSS SLOPE 2.0% L(2) 12.7 CA(eqv.)= 2.108
STREET SLOPE 3.8% L(3) 45.2 FB= 5
FB%= 34%
CAlegv.)=  1.09
FLOW BY: Q(5) 5 (10) 4.8 Infet size ? L) =
DEPTH 0.21 Frz IfLi < L{2) then Qi = 0
CAlegv.)= 0
SPREAD 6.2 L{1} 10.0
If Li > L(2) then Qi = ]
CROSS SLOPE 2.0% L(2) 6.0 CAfeqv.)= 0.966
STREET SLOPE 3.8% L{(3) 21.4 F8 = 1
FB%= 11%
CAfeqv.)=  0.12
JR ENGINEERING, LTD. Project:  Village Center Filing No. 2
4935 NORTH 30TH STREET Engineer: VAS
COLORADO SPRINGS, COLORADO 80919 Job No.:  8§716.41
(719} 593-2591 FAX (719) 528-6613




Village Center Filing

No. 2

(Inlet Calculations - CONTINUOUS-GRADE Condition)

(Inlets in Series)
DESIGN POINT 8

100-YR. FLOW
TOTAL Q(100) 26 1(100) 6.8 Inlet size 7 L{i) =
DEPTH 0.38 Fr 2.55 If Li < L(2) then Qi =
CAleqv.)= 0
SPREAD 14.9 L{1) 29.2
IfLi > L{2) then Qi = 16
CROSS SLOPE 2.0% L{2) 17.6 CAfeav.}= 2.352
STREET SLOPE 3.8% L(3) 62.7 FB = 10
FB% = 39%
CAleqv.)= 1.52
FLOW BY: Q(100} 10 {100} 6.8 Inlet size ? L{i) =
DEPTH 0.27 Fr 2.55 If Li < L{2} then Qi = 0
CA(eqv.)= 0
SPREAD 9.2 L{1) 18.1
If Li > L(2) then Qi = 8
CROSS SLOPE 2.0% L(2) 10.9 CAleqv.)= 1.118
STREET SLOPE 3.8% L{3} 38.9 FB= 3
FB% = 26%
CAleqgv.)= 0.40
FLOW BY: Q(100) 3 1(100) 6.8 inlet size 7 L{i}= :
DEPTH 0.16 Frass If Li < L{2) then Qi=
CA(eqv.)=
SPREAD 4.0 L(1)y 7.7
If Li » L{2) then Qi = 0
CROSS SLOPE 2.0% L(2) 4.7 CAfeqv.)= 0
STREET SLOPE 3.8% L(3) 16.6 FB = 3
FB% = 100%
CAleqv.)= 0.40
5-YR. FLOW
TOTAL Q(100) 13 1(10) 4.8 Inletsize ? L= ¢ 18
DEPTH 0.30 Fr2.33 If Li < L{2) then Qi = 0
CA{eqv.j= 0
SPREAD 10.6 L(1) 19.3
If Li > L{2) then Qi = 10
CROSS SLOPE 2.0% L{2) 11.6 CA(eqv.)= 1.992
STREET SLOPE 3.8% L(3} 41.5 FB = 4
FB%= 28%
CA(eqv.)= 0.79
FLOW BY: Q(b) 4 1{10) 4.8 Inlet size 7 L(i) =
DEPTH 0.18 Fr z.00 If Li < L{2) then Qi =
CA(eqv.)=
SPREAD 5.0 L(1) 7.7
If Li > L(2) then Qi = 4
CROSS SLOPE 2.0% L{2) 4.6 CAleqv.)= 0.789
STREET SLOPE 3.8% L{3) 16.4 FB= 0
FB %= 0%
CAlegv.)= 0.00
JR ENGINEERING, LTD. Project:  Village Center Filing No. 2
4935 NORTH 30TH STREET Engineer: VAS
COLORADO SPRINGS, COLORADO 80919 Job No.: 8716.41
(719) 593-2593 FAX (719) 528-6613




VILLAGE CENTER FILING NO. 2

(inlet Calculations - SUMP Condition)
Chapel Hills Drive Sump Inlet
West Side of Road

Total Flow: Qs = cfs
ng = 31 cfs

Maximum allowable ponding depth at sump:

D(5)
D(100)

(top of curb)
0.67 (dmax)

Q; = 1.7(Li+1.8(W)){dyarwi12) 2

W= 3FT
W= 4 N

Clogging Factor 1.25

Li (Clogging Factor) = Length of inlet opening

5-Year Event: :foot inlet required
100-Year Event: | 16 [foot inlet required

(Install a 26" D-10-R inlet to accept both 5 yr. & 100 yr. developed flows)

JR ENGINEERING, LTD. [Project: Village Center Filing No. 2
4935 NORTH 30TH STREET Engineer: YAS

COLORADO SPRINGS, COLORADO 80919 Job No.: 8716.41

(719) 593-2593 FAX (719) 528-6613




Yillage Center Filing No. 2

{Inlet Calculations - SUMP Condition)
Chapel Hills Drive Sump Inlet

Clogging Factor

L; (Clogging Factor)

East Side of Road
Total Flow: Qg = cfs
Qipo = 69 cfs

Maximum allowable ponding depth at sump:

D) = (top of curb)
D(100)=  0.83 (dmax)
Q = 1.7(L+1.8(W))(dpaytw/12)12°
W= 3FT
w= 4 IN

i)

1.25

Length of inlet opening

5-Year Event: ]:]foot inlet required
100-Year Event: | 32 |foot inlet required

(Instal! a 44' D-10-R inlet to accept both 5 yr. & 100 yr. developed flows)

JR ENGINEERING, LTD.

4935 NORTH 30TH STREET
COLORADO SPRINGS, COLORADO 80919
(719 593-2593 FAX (719) 528-6613

Project: Village Center Filing No. 2
Engineer: VAS
Job No.: 8716.41




DETENTION POND
CALCULATIONS



Quick TR-55 Ver.5.46 S/N:
Executed: 12:24:46 01-13-15998

MODIFIED RATIONAL METHOD
---- Graphical Summary for Maximum Required Storage ----

First peak outflow point assumed to occur at inflow recession leg.

VILLAGE CENTER POND SIZING, 100 YR DEVELOPED CONDITION

kkbkkhhhkbhhhhhkhhkhhhhhkdkhohkhkhhhdhhdhhhhkhhhdhhkhhkhhhhhhhhrthhohkhkhhkhbhhkhkkhhhhhhbthtd

* RETURN FREQUENCY: 100 vyr Allowable Outflow: 17.00 cfs *
*  1C' Adjustment: 1.000 Required Storage: 4.913 ac-ft +*
K o o o e o o o o o & o m e e - - o e e e e e e e e e e o  ————— e — — — *
* Peak Inflow: 69.09 cfs Inflow .HYD stored: NONE STORED *

KEREEIKEERRR I AR R I I IR ERRRRL AR AR R R A A A A Ak hkhkhkdhhhkhhkhhhhdhdhdhhhhhhddtdtx

| Td = 60 minutes | Return Freq: 100 yr
/------- Approx. Duration for Max. Storage ------ / C adj.factor: 1.00
Tc= 8.00 minutes
I = 7.950 in/hr Area (ac): 32,72
. Q = 203.42 cfs Weighted C: 0.78
- Adjusted C: 0.78

F .
L [ Required Storage
0 . .- 4,913 ac-ft Td= 60 minutes
W | . I = 2.700 in/hr
XHEXXXAXXAXAXAXXAARAEXXKXEX Q= 69.09 cfs
c
f bid X )
s o Q= 17.00 cfs
X o} X {(Allow.Qutflow)
bd . o
. X Q . NOT TO SCALE X
bd O S===mxm=====
o x

XiN 8700 i Al NBT7 o4 Pomdeak 66.03 minutes



Quick TR-55 Ver.5.46 S/N:
Executed: 12:24:46 01l-132-1998

VILLAGE CENTER POND SIZING, 100 YR DEVELOPED CONDITION

***% Modified Rational Hydrograph **#**%*
0.782 Area= 32.720 acres Tc = 8.00 minutes

Weighted C

Adjusted C g.782 Td= 60.00 min, I= 2.70 in/hr Qp= 69.09 cfs

RETURN FREQUENCY: 100 year storm Adj.factor = 1.00
Output file: NONE STORED

HYDROGRAPH FOR MAXIMUM STORAGE
For the 100 Year Storm

Time Time increment = 0.050 Hours

Hours Time on left represents time for first Q in each row.
0.033 17.27 43.18 69.089 69.09 69.09 69,09 62.09
0.383 69.09 69.09 69.09 69.09 69.09 69.09% 69.09
0.733 69.09 69.08 69.09 69.09 69.09 69.05 51.81
1.083 25.91 0.00




Quick TR-55 Ver.5.46 S/N:
Executed: 12:24:46 01-13-1998

VILLAGE CENTER POND SIZING, 100 YR DEVELOPED CONDITION

* ok % % % * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * # * * %

Q =adj * C* I * A
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres
adj = 'C' adjustment factor for each return frequency

RETURN FREQUENCY = 100 vears
“C!' adjustment, k =1
Adj. 'C' = Wtd.'C! x 1

Subarea Runoff Area Tc wed. Adj. I ' Total Peak Q
Descr. ce acres {min) e el in/hr acres (cfs)
A 0.782 32.72

8.060 0.782 0.782 7.950 32.72 203.42




Quick TR~55 Ver.5.46 S/N:
Executed: 12:24:46 0l-13-1998

***:‘r********************************************************************
*********'k*****‘k****'k'k*******7\'*****‘k************************************
* *

MODIFIED RATIONAL METHOD
---- Grand Summary For All Storm Frequencies ----

EE
* %k ¥ ¥

* *
************'k***********************************************************
*‘k**********************************************************************

First peak outflow point assumed to occur at inflow recession leg.

VILLAGE CENTER POND SIZING, 100 YR DEVELOPED CONDITIGN

Area = 32.72 acres Tc = 8.00 minutes
........ VOLUMES
Frequency Adjusted Duration Intens. Qpeak Allowable Inflow Storage
{years) o minutes in/hr cfs cfs (ac-ft) (ac-ft)



Quick TR-55 Ver.5.46 S/N:
Executed: 12:24:46 01-13-1958

MODIFIED RATIONAL METHOD
---- Summary for Single Storm Freguency ----

First peak outflow point assumed to occur at inflow recession leg.

VILLAGE CENTER POND SIZING, 100 YR DEVELOPED CONDITION

RETURN FREQUENCY: 100 vr “C' Adjustment = 1.000 Allowable ©Q = 17.00 cfs
Hydrograph file: NONE STORED Tc = 8.00 minutes
VOLUMES

Weighted Adjusted Duration Intens. Areas Qpeak Inflow Storage
tCr o minutes in/hr acres cts {ac-ft) (ac-ft)
0.782 0.782 8 7.950 32.72 203 .42 2.242 2.054
0.782 0.782 10 7.000 32,72 179.11 2.467 2.256
0.782 0.782 15 5.800 32.72 148,40 3.066 2,797
0.782 0.782 20 5.100 32.72 1306.49 3.595 3.267
0.782 0.782 30 4.200 32.72 107.47 4.441 3.99%9¢
0.782 0.782 40 3.500 32.72 89.55 4,934 4.372
0.782 0.782 50 3.000 32.72 76.76 5.287 4.608

LSRR EEERES SR EEREEREERELELLERLEREESEESEEREEEEEEREEEEREFEEREEEE ST Storage Maxlmum

0.782 0.782 60 2.700 32.72 69.09 | 5.710 4.913
R R Y
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