NEW DOC

[ Engineering, Ltd, S IIHIIH\IIIHIII\I

4935 North 30th Street

Colorado Springs, Colorado 80919
(719) 593-2593 » FAX (719) 528-6613
www.jreng.com _

FINAL DRAINA'GE REPORT
FOR )
COLORADO CENTRE RESIDENTIAL
FILING NO. 5

May 1997
Revised February 1998

Prepa:ed For:
RICHMOND AMERICAN HOMES OF COLORADO, INC.
4600 South Ulster Street Suite 400
Denver, CO 80237
(303) 773-2727

Prepared By:

JR ENGINEERING, LTD.
4935 North 30th Street
Colorado Springs, CO 80919

| (719) 593-2593

Job No. 8132.51

6020 Greenwood Plaza Blvd. 2620 East Prospect Rd. Suite 190 : - 704 Fortino Blvd. West
Englewood, Colorado 80111 : . FFort Collins, Colorado 80525 N Pueblo, Colorado 81008
(303) 740-9393 » FAX (303) 721-9019 {970} 491-9888 = FAX (970} 191-99584 (719) 583-2575 » FAX (719) 583-811¢




|

Engineeriag, Ltd.

4935 North 30th Street
Colorado Springs, Colorado 80919
(719) 593-2593 ¢ FAX(719) 528-6613

www jreng.com . FINAL DRAINAGE REPORT .
FOR COLORADO CENTRE RESIDENTIAL FILING VO S

DRA[NAGE REPORT STATEMENT

- ENGINEER'S STATEMENT

The attached drainage plan and report.were prepared under my direction and supervrsron and are
correct to the best of my knowledge and belief.  Said drainage report has been prepared accordmg
to the criteria established by the County for drainage reports and said report is in conformity with

__._ - \'\.\\\.

"the master plan of ST PR asm [ accept responsibility for any hablhty caused by any negligent

acts, errors, or g HOTIS OR IHY ‘a in preparmg this report.
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'DEVELOPER S STATEMENT

I. the developer. have read and mll complv with all ofthe requrrements spec1ﬁed in this drarnaoe
report and plan. '

Business Name: . Richmond American Homes of Colorado, Inc.

B\ o /‘/ m 4‘/;/’7

- _ - N JMV- K4r¥Ey
Title: | . . _IZY!ECHfNé' _ VICE  PRESI1 DENT
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'EL PASO COUNTY-ONLY:
- Filed in accordance with Seetlon 51.1 of the El Paso Land Deveiopment Code as amended.

S‘s* -—fo-i&’
| Date

715~ ?a"
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- FINAL DRAINAGE REPORT _
FOR COLORADO CENTRE RESIDENTIAL FILING NO S

PURPOSE |
This document is the Ftnal Dramace Report for Colorado Centre Res1dent1al Filing No 5. The-
purpose cf thlS report IS 10 estrmate anttclpated storm water runoff quantities, recommend specific

solutions for on-site and off-site drainage lmpacts resultmg from development and identity

. necessary improvements to safely route storm water runoff to adequate outfall facnhtles

' GENERAL DESCRIPTION | |
~ Colorado Centre Residential Filing No. 5 is ldcated _in Sections 3 and 10, Township 15 Sduth, Range
65 West of the Sixth Pr‘incipa}‘ Meridian in the City of Colorddo S‘prin_gs, County of El Paso. The
site is bo’tmded to the north by a proeosed'middle sch_ool- site, to the west end SO].I[h by Horizonview
_Drive and Colcrado Centre Filing No: 4 and to the east by a elementar} school site More .
pecnﬁcallt Colorado Centre Residential Flltng No. 5 1s apprommately 2200 feet north of Bradley
) Road and approumately 600 feet northuest of Jtmrm Camp- Creek. Proposed use of this filing.1 [S
a Planned.Umt Devetc-pment (PUD)_. with 73 single family homes. The existing .site drains

predominanlly to the Seutheaét to Jimmy Camp Creek.

Existing zoning-of this property is R-4 Residential and the shite acreage is 17.4 acres. 'The site 1S

" currently PUD (Planned Unit Development).

EX[ST[NG DRAINAGE CONDITIONS | |
The e\clstmg topography is a stabilized site graded in accordance to Colorado Centre Remdenuall
Fllmg ‘\Io 4 Overlot Gradtng Plan dated Julv 1993, by JR Engtneenng, Ltd Slopes range from 73% |

to 1%. The average 5011 condition reﬂects Hydrologtc Group "B (Loamy Usttc Torrifluvents) i m_
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the land west of Jlmmy Camp Creek and Group "A" (Elhcott loamy coarse sand) In Jlmmy Camp.
Creek as determined by the "Soil Survey of El Paso County Area,” prepared by'S. C. S. Colorado
Centre Residential Filing No. 5 1s adjacent to existing Honzonwew Dnve (ReSIdennal Collector with
-80-fool rlghl of'-way) Per the MDDP, prepared by JR Engmeermg Ltd approved on Apnl 19,

_ 1996 all e\ustlng flows from Colorado Centre Fllmgs No. 1. 2. and 3 are contained within the
westerly half of _Honzonwew Dr_n—e, and a pomon of the.ﬂows from northern Horizonview Drive
| are intercepted by the‘ eiiSting pair of 13-foot Type R inlets that discharge into the e\cisting grass-
lmed channel. These flows are detailed in Referenees 3,4.5, 6 and 7 Channel ﬂows are Qs =136 -
cfs and Qoo = 344 cfs. ‘

: Four.off-site basms (OS -K..OS§-L, OS 3. and OS -4) are located north of Lhe e‘ustmg channel. These
- undev eloped basins cons:st of fulure Smcrle famnh residential and a portion of a middle.school site.
The basins currently sheet.flow to the exlstmg channel that outfalls to Jimmy Camp Creek (Design
Point 3). All existing on-site flows travel overland in a southeasterly direction to Jlrnrnv Camp
Creek. These flows are detailed in Reference 3. which constructed the channel parallel with

Flagstone Street.

PROPOSED DRAINAGE CHARACTERISTICS |

The dralnage flows and pattems for. Colorado Centre Re51dent1al Fllmg No 5 are unchanged from
those described in the approved ’VIDDP tor Colorado Centre ReSIdennal Phase IL The MDDP
spec:lﬁed two 15-foot sump inlets at the i intersection of Anvil Drive and the existing channel. The
two 66-foot CMP’ S will be changed to three ‘47” x 71" CM arch pipes. Basin - ‘identifiers and'.
calculations will remain nnchanged from the MbDP. This allows Anvil Drive to-be constructed at
a lower elevation (47" height vs. 66" height). Also, this_ will permit the emergency overflow path

to directly cross over Anvit Drive within the easement and not cross into or through the subdivision.

- Flows from Baéin B-1i (Q}-—- 4 cfs, Qo0 = 8 cfs) and B-2 (Qs = 3 'efs, Qoo ='_S c%s) travel

southwesterly down Gunbarrel Drive to Colorado Centre Residential Filing No. 4 and continues as
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described 1n the Colorado Centre Re51dent1al Ftlmg 4 Fmal Dramage Report The capacity of
Gunbarrel Drive with ramp carry curb at 0. 75% grade 1S Qs 7 cfs and Quoo =73 cfs. All 5-year
flow capacities are calculated to a depth of the street crownline or 20 cfs/side. whlchever is the most
hmmno_ and the 100 -year flows are calculated to a depth equal to the rtght of-way elevatton

assummg a2% grade from the top of curb to rtght of—wav '

Basin J-1 (Qs = 4 eﬁfs‘, Q100_¥_ 7 cfe)-and J-2(Qs = 8 cfs, Qoo = 16 cfs) will flow in the halfétreet
sectione of Settlement .Way and Yukon Way, respectively. The runoff will discharge into Colorado
- Centre Residential F iling No. 4 and eentinttes as deseribed in the Filing No. 4 Fian'Dra1i_nalge Report.
The street capacity r‘of'SettIement Way at 1.46% with- rztmp curb is Qs = 9 cfs/side and Qoo = 130

cfs/side.

Basin K | (Qs ~ 6 cfs, Qmo— 11 cfs) will dlscharge onto- Colorado Centre Residential Ftlmg No. 4

via Settlement Drive.

. Basin L-1.(Qs=4 clfs, Qio0= 8 cfs) generates flows th_at_ _trz_wel easterly down Gu-nbttrrel Drive. The
street capacity of Gunbarrel Drive at 0.75% is Qs=7 cfs and Qio0= 73 cfs. This flow combines with

Basin L-2 (Q 1‘(} =11 cfs, Qmo =2 ‘fs) then travels southwesterly down Anﬁl Drive to Colorado

y -Centre Residential F tllng No 4 and continues as described in the Colorado Centre Resndenttal Fl]lnE

No. 4 Fmal Drainage Report Anvil Dnve has a street Capaetty of Qs = 16 cfs and Q100 =226 cfs at

1.37% with 8- mch vertical curb

_Basin M (Qs =8 cfs, Qo= 14 cfs) also travels down Anvil Drive to Col_orado'Centre Residential

‘Filing No. 4.~ N

_ Basm A Qs = 1 cfs, ng— 2 cfs) sheet ﬂows onto northerly Honzonvrew Drive as descnbed in the

F11mg No. 4 Fmal Dratnage Report



Basin H (Q3 = 4 cfs, QlO_O = 6 cfs) sheet flows into the Flagstone Channel as described in Reference - -

-
2.

.. Basin -I'(Qi = l9-'cfs QlO = 35 cfs) sheet flows into Jimmy Camp Creek as descnbed in the
Colorado Centre Resrdentlal Fllmg No. 4 Fma] Drainage Report ‘

Fllow;sket discharge points from Colorado Centre Residence Filing No. 5 are.as follows:

~ Design Point - | Qs . Quoo )

5 156 . 344
19 7 12
20 - 4 T
21 .6 B 14 -
22 - 18 30

DRAINAGE DES[GN CRITERIA -

This report has been prepared in accordance with the County Drainage Criteria Manual.  The

- modified Rauonal Method was used to calculate basin flows..

EROSIO\ CONTROL PLAN {

. The County of El Paso Drainage Criteria Manual specifies that an Erosron Control Plan and
associated cost estimate be submltted in COIl_]LlI‘]CthI’l with the Final Drainage Report This sne has
an approved Erosion Control Plan as submitted with the Colorado Centre Residential Filing No:4
Drainage Report. . Therefore, all necessary approvals and assurances!have been taken care of -

previously.



| FLOODPLAIN ‘STATEME\I’T |

i This site, Colorado Cent.re Res1dem|al Filing No. 5, is not within a designated F.E.ML.A. Floodplain
as determined by the Flood Insurance Rate Map, Community Panel Nur_nber 08041C0O769F , effective
date March 17, 1997.

'CONSTRUCTION COST ESTIMATE (On-site)
Public Drainage Fe‘cilities

ITEM DESCRIPTION QUANTITY . UNIT COST COST

3 15' Type R Modified Curb Inlet - 2EACH ~ $4,0000EA  $ 8,000.00 -
2. 47"x71"CMArchPipe 225LF. . . $95LF. - = $21.37500
SUBTOTAL - $29.375.00
5% CONSTRUCTION CONTINGENCY % 146875
10% ENGINEERING 3 $ 2.937.50
TOTAL o 83378125

JR Engmeermg L td. cannot and does not guarantee that the eonstructlon cost will not vary from
these oplmons of probable constructlon costs The opinions represent our best Judgement as design

professmnals familiar with the construction industry and this development

DRAINAGE AND BRIDGE FEES:

The ] imm‘y Camp Creek D_raidage Basin (miscellaneous basin) Fees are as follows:,

\A.’ " Drainage Fees | | .
| 17.419 Aeres'_x $5,256/Acre- | _ = . $91.554.26
B .Brielge Fees (no Bridge fees) = | ' . 000 _
TOTAL = © $91,554.26



JR Engineering} Ltd. cannot and does not guarantee that the construction cost will not vary from
these-opinions of probable construction costs. The opinions represent our best judgement as design

professionals familiar with the construction industry and this development.

SUMMARY

The flows generaled by this dev elopment will not: adversel} affect the downstream propem- OwWners.
The existing and proposed street system and storm sewer facilities are able to handle the flows from
this site. Jlmmy Camp Creek will be stabilized prior to the development of Fllmg -No.l 6 takmg
place All streets were analyzed using the current drainage criteria. Horizonview Drive flows are
restricted to a spread of no greater than 20 feet from the flowline of the ewlstmg curb and gutter for
5- vear ﬂaws All other streets are limited to a depth of either the crownline or top of curb, whichever
ts the most limiting for 3-year flows. All 100-}ea.r ﬂows are restricted to a curb flowline depth not .
to e'ﬂceed llhe right-of-way elevation assuming a 2% grade. All-ﬂows geﬁerated by Filing \J’o 5 will
be safely discharged to Jimmy Camp Creek At the time of home constructlon the home builder will

be responmble for mamlammg the proper lot dramage pattems as detalled in this report.

—

PREPARED BY:

9

" Clvde D. Spencer, P.E.
Project Engineer
Land Development

For and On Behalf of.lR Engmeenng, Ltd
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LEGEND

ZONE A
ZONE AE
ZONE AH

ZONE AO

ZONE A99

ZONE V

ZONE VE

E) '\\:\i“:.?\ iy
[y e
Sl AR

SPECIAL FLOOD HAZARD AREAS INUNDATED
BY 100-YEAR FLOOD

Base flood elevations determined.

Flood depths of 1 to 3 feet (usually areas
of ponding); base food eevations
determined.

Fboddepdupflmlfeet[muaﬂymeﬂ

flow on soping temain); average depths
determined. For areas of aifuviai fan flooding,
velocties ako determined.

To be proteced from 100-year flood by
Federal flood protection system under
construction: no bise elevations determined.

Coastal flood with wvelocity hazard iwave
action): no base flood elevations determined.

Coastal flood with velocity harard (wave
action); base flood elevatons determined.

FLOODWAY AREAS IN ZONE AE
OTHER FLOOD AREAS

ZONE X Areas of 500-year flood: areas of 100-year
flood with average depths of less than
1 foot or with drainage areas less than
1 square mile: and areas protacted by
levees from 100-vear flood.
— 1 OTHER AREAS
ZONE X Areas determined to be outside 3500-year
EE— floodplain.
ZONE D Areas in which flood harzards are
undetermined.

UNDEVELOPED COASTAL BARRIERS

2

~ -\\ \1 ‘.'\\ [
RN \k*

Identified
1983

identified Otherwise
1950 Protected Arsas

oastal barrier areas are ngrmally locatad within or adjacent io Special

00d HMazard Areas.

513
D) ®
(EL 987)
RM7
X
® M2

790730, 32922°30"

Floed Boundary
Floodway Boundary
Zone D Boundary

Boundary Dniding Special Flood

Hazard Zones. and Boundary
DOrviding Areas al Cifferant
Coastal Bass Fload Elevations
Within Special Flocd Hazard
Zones.

Base Flood  Elevation Line;

Elevatien in Feet. See Map ndex
for Elevation Dawm.

Cross Saction Lina

Base Flood Elevation in Feat
Whera Uniform Within Zone,
500 Map Indaa lur Elovaluil Dawum.

Elgvation Reference Mark

River Mile

Harizontal Coordinates Based on North
American Datum of 1927 (NAD 27
Projaction.

R e

" - —

NOTES

This map is for use in administering the Narticnal Flood Insuranca Pr
it does not necessarily igentify all areas subject 10 flooding, particular
local drainage sQurces of small size, or all planimetric features
Special Flogd Hazard Areas.

Cossui base flood elavations apply only landward of 3.0 NGVD. and
the offects of wave action; these elevations may also differ sign
irom thoss deveigpad by the Natonali Weather Sesvice lor hi
evacustion planning,

Argas of Special Flood Hazard (100-year flood) include Zones A. AE. -
AS9. V. and VE.

Certain areas not in Special Flood Hazard Areas may be protac
flocd control structures.

3oundaries of the foodways wers computed at cross _section
interpolated between cross sections. Tha foodways were bas
nydraulic considerations with regard to rfequirements of the |
Emergency Management Agency.

Floodway widths in some areas may ba too namow to show 10
Floodway widths are provided in the Flood I[nsurance Study

This map rmay incorporate approximate boundaries of Coastal
Resource System Units and /or Otherwise Protectad Arsas asta
under ths Cosastal Bamier Improvement Act of 1990 (PL 101-5€

Comporata limits shown are current as of the date of this map. Th
should contact appropriate community officials to detarmine if co
limits have changed subsequent to the issuancs of this

For community map revision history prior to countywide mappin;
Section 8.0 of the Flood [nsuranca Study Report

For adloining map panels and base map source see separatsly
Map Index.

MAP REPOSITORY
Refer to Repositary Listing on Map Index

EFFECTIVE DATE OF
COUNTYWIDE FLOOD INSURANCE RATE MAP:

MARCH 17,1997

EFFECTIVE DATE(S) OF REVISION(S) TQ THIS PANEL:

Reler to the FLOCO INSURANCE RATE MAP EFFECTIVE DATE
on ‘his map to determing when actuanal rates apply to structl
zones whera sievations or depths have been established,

To determine if flood insurance is available. contact an insuranca at
call the National Flood Insurance Program at {BCQ) 638-6620.
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STREET CAPACITY SUMMARY

(1) Horizonview Drive (Residential Collector)

80' R.O.W.
45' Flowline to Flowline
- 8" Vertical Curb

5-year (flow cannot encroach more than 20' from curb flowline)
Q=(1.49/0.016) (A/R)- (A)(s)”
Area (A) =4.29
Wetted Perimeter (R) = 20.59
Slope(S) = Variable
Q=139.68 (S)” Depth of flow at curb
flowline not to exceed
0.53
100-vear {flow depth not to exceed 1.0" at curb flowline
Q=(1.49/0.016) (A/R)- (AX(S)”
Area (A) =37.55
Wetted Pernimeter (R) = 8§1.34
Slope(S) = Variable

Q=2083.34 (S)”



STREET CAPACITY SUMMARY

(1) Anvil Drive (Residential)

- 60' R.O.W.
- 40' Flowline to Flowline
- 8" Vertical Curb

>-year (Top of curb or crownline, whichever is most limiting)
Q=(1.49/0.016) (A/R)- (A)(s)"
Arca(A)=4.16

Wetted Perimeter (R) = 20.53
Slope(S) = Variable

Q=133.74(S)" - Depth of flow at curb
p

¥, Street Section flowline not 10 exceed
0.53°

100-vear (flow depth not to exceed R.O.W. depth - 0.87" at curb
flowline)

Q=(1.49/0.016) (A/R)- (AXS)”
Area (A) =23.46

Wetted Perimeter (R) = 61.34
Slope(S) = Variable

Q=1147.43 (S)*  Total Street Capacity - Both Sides



STREET CAPACITY SUMMARY

(1) Ramp Curb Streets (Residential)

- 60'R.O.W.
32' Flowline to Flowline
- Ramp Curb

5-year (top of curb or crownline, whichever is most limiting)
Q=(1.49/0.016) (A/R)- (A)(s)"
Area (A) =2.83

Wetted Perimeter (R) =17.35
Slope(S) = Variable .

Q=78.73 (S)” - Depth of flow at curb
'3 Street Section flowline not to exceed
0.38'

100-vear (flow depth not to exceed R.O.W. Depth - 0.69" at curb
flowline)

Q=(1.49/0.016) (A/R)- (A)(S)”
Area (A)=19.40

Wetted Perimeter (R) = 60.13
Slope(S) = Variable

Q=846.65 (S)"



STREET CAPACITY SUMMARY

(D Vertical Curb Streets (Residential)

- 60'R.O.W.
- 34' Flowline to Flowline
- 8" Vertical Curb

5-year (top of curb or crownline, whichever is most limiting)

Q= (1.49/0.016) (A/R)” (S)”

Area(A)=2.98

Wetted Penmeter (R)=17.43

Slope(S) = Variable

Q=85.39 (S)" Depth of flow at flowline not to exceed

0.47

100-Year (flow depth not to exceed R.O.W. Depth - 0.93" at curb
flowline)

Q=(1.49/0.016)(A/R)** (S)”

Area (A)=25.18

Wetted Penmeter (R} =61.34

Slope(S) = Variable

Q=1291.34 ()"



Culvert Designer/Analyzer Report

Anvil Drive

k Discharge Method: User-Specified

ign Discharge 344.00 cfs Check Discharge 156.00 cfs
jes Model: Inverts
rt Upstream 5814.22 ft Invert Downstream 5.814.06 ft
gth 77.72 # Slope 0.002059 fuft
O 0.16 ft
vater properties: Trapezoidat Channel
e 0.002000 ft/ft Mannings Coefficient 0.025
th 3.37 Left Side Slope 4 H:V
t Side Slope 4 H:V Bottorm Width 10.00 ft
vater conditions for Design Storm.,
>harge 344.00 cfs Bottom Elevation 5.81406 ft
th 3.37 it Velocity 4 35 fifs
vater conditions for Check Storm,
>harge 156.00 cfs Bottom Elevation 5,814.06 ft
th _ 2.30 # Velocily 3.52 fi/s

Name Desc Discharge HW Eley Velocity

Trial-1 3-71 x 47 inch Arch 344.00 cfs 5819.03 ft 6.76 ft/s

Tnal-2 2-6 x 4 ft Box 344 00 cfs 5,819.10 ft 8.51 fi/s

Trial-3 1-12 x 4 ft Box 344 .00 cfs 5819.10ft 8.51 fi/s

Trial-4 2-7 x 4 ft Box 344 00 cfs 5818.59 ft 7.29 f/s

t Title: Colorado Centre Res. Fil 5 - Flagstone Channel

000.aln813251\hydro\813251 . cvm
‘98 10:50:42 AM

@ Haestad Methods, inc.

JR Engineering Ltd
37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

Project Engineer: Clyde D. Spe
CulvertMaster
Page 1



Culvert Designer/Analyzer Report

Anvil Drive
n:Trial-1
 For: Headwater Elevation
2rt Summary
vable HW Elgvation N/A ft Storm Event Design
puted Headwater Elevation 5,819.03 ft Discharge 344,00 cfs
iwater Depth/ Height 1.23 Tailwater Elevation 5.817.43 ft
Control HW Elev 5.818.23 ft Control Type Qutlet Controt
=t Control HW Elev 5.819.03 ft
es
ream Inven 581422 ft Downstream Invert 5,814.06 ft
)th 77.72 ft Constructed Slope 0.002059 fi/ft
aulic Profile
le M2 Depth, Downstream 337 R
e Type Mild Normal Depth N/A ft
' Regime Subcritical Critical Depth 243 ft
city Downstream 56.76 ft/s Critical Slope 0.014123 f/ft
on
ion Shape Arch Mannings Coefficient 0.024
ion Matenal Steel and Aluminum Var CR Span 5902 ft
ion Size 71 x 47 inch Rise 392 ft
ber Sections 3
t Control Properties
st Control HW Elev 5,819.03 ft Upstream Velocity Head 0.62 ft
0.50 Entrance Loss 0.31 ft
Control Properties
Control HW Elev 5818.23 ft Flow Control Unsubmerged
Type 30 ° headwall Area Full 54.3 @2
0.00830 HDS 5 Chan 40
2.00000 HDS 5 Scale 1
0.03790 Equation Form 1
0.69000

' Title: Colorado Centre Res. Fil 5 - Flagstone Channel

)00, aIN813251\hydroi813251.cvm
38 10:50:42 AM © Haestad Meathods. Inc.

JR Engineering Ltd

Project Engineer: Clyde D. Sper
CulvertiMaster

37 Brockside Road Waterbury, CT 06708 USA (203) 755-1866 Page 2



N Trial-2

Culvert Designer/Analyzer Report

» For: Headwater Elevation

Anvil Drive

erl Summary

vable HW Elevation N/A fi Storm Event Design
puted Headwater Elevation 5.819.10 f Discharge 344.00 cfs
dwater Depth/ Height 1.22 Tailwater Elevation 581743 fi
Control HW Elev 5819.10 # Control Type inier Control
et Control HW Elev 5818.98 ft
les
tream Invert 581422 ft Downstream invert 5.814.06 ft
jth 77.72 f Constructed Slope 0.002059 fuft
aulic Profile
ile M2 Depth, Downstream 337 f
e Type Mild Normal Depth N/A ft
' Regime Subcntical Critical Depth 294 ft
city Downstream 851 fis Critical Slope 0.004276 fuUft
ion
ion Shape Box Mannings Coefficient 0.013
ion Material Concrete Span 6.00 ft
ion Size 6 x 4 ft Rise 4.00 ft
ber Sections 2
=l Control Properties
Iet Control HW Elev 5.,818.98 ft Upstream Velocity Head 1.03 ft
0.20 Entrance Loss 021 #&
Controt Propenties
_.Control HW Eiev 5819.10 # Flow Contral Transition
Type 90 ° headwall w 3/4" chamfers Area Full 480 fi?
Q.515Q0 HDS § Chant 10
0.66700 HDS 5§ Scale 1
0.03750 Equation Form 2
0.79000

t Title: Colorado Centre Res. Fil 5 - Flagstone Channe!
000.ain813251\hydro\813251.¢cvm

98 10:50:42 AM

@ Haestad Methods, Inc.

JR Engineering Ltd
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Clyde D. Spe

(203) 755-1666

CulvertMaster
FPage 3



Jn: Trial-3

Culvert Designer/Analyzer Report

> For: Headwater Elevation

Anvil Drive

et Summary

wable HW Elevation N/A # Storm Event Cesign

jputed Headwater Elevation 5819.10 ft Discharge 344.00 cfs

dwater Depth/ Height 1.22 Tailwater Elevation 5817.43 ft

' Control HW Elev 5819.10 ft Contrel Type Intet Control

et Control HW Elev 5,818.94 fi

les

tream Invert 581422 ft Downstream invert 581406 ft

gth 77.72 ft Constructed Slope 0.002059 fut

aulic Profile

ile M2 Depth, Downstream 3.37 ft

e Type Mild Normal Depth N/A f

v Regime: Subcritical Critical Depth 2.94 fit

ycity Downstream 8.51 fi/s Criticat Slope 0.002926 fuft

ion

tion Shape Box Mannings Coefficient 0.013

tion Material Concrete Span 12.00 f

lion Size i2x4ft Rise 400 f

ber Sections 1

at Contro! Properties

et Control HW Elev 5818.94 ft Upstream Velocity Head 1.11 ft

0.20 Entrance Loss 0.22 fi

Control Properties

 Control HW Elev 5819.10 # Flow Control Transition

 Type 90 ° headwall w 3/4” chamfers Area Full 480 ft?
0.51500 HDS 5 Chart 10
0.66700 HDS 5 Scale 1
0.03750 Equation Form 2
0.79000

t Title: Calorado Centre Res. Fil 5 - Flagstone Channel Project Engineer: Clyde D. Spe
000.al\813251\hydro\813251 . cvm JR Engineering Lid CulvertMaster
98 10:50:42 AM @ Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 4
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n:Trial-4

Culvert Designer/Analyzer Report

» For: Headwater Elevation

Anvil Drive

—

ert Summary

vable HW Elevation N/A f Storm Event Design

puted Headwater Elevation 5.818.59 ft Discharge 344,00 cfs

dwater Depth/ Height 1.09 Tailwater Elevation 5.817.43 ft

Control HW Elev 5.818.57 ft Control Type Qutlet Control

et Control HW Elev 5.818.59 ft

jes

tream Invert 581422 ft Downstream Invert 5.,814.06 ft

jth 77.72 ft Constructed Slope 0.002059 fuft

aulic Profile

ile M2 Depth, Downstream 337 ft

e Type Mild Normal Depth N/A ft

¢ Regime Subcritical Critical Depth 266 ft

icity Downstream 7.29 fi/s Critical Slope 0.003776 fi/ft

ion

ion Shape Box Mannings Coefficient 0.013

tion Material Concrete Span 7.00 ft

lion Size 7 x 41t Rise 4.00 ft

1ber Sections 2

=t Controt Properties

et Control HW Elev 5.818.59 fi Upstream Velocity Head 0.82 ft

0.20 Entrance Loss 0.16 ft

Controt Properties

 Control HW Elev 5,818.57 ft Flow Control Unsubmerged

 Type 90 ° headwall w 3/4" chamfers Area Fult 56.0 ft?
0.51500 HDS 5 Chart 10
0.66700 HDS 5 Scale 1
0.03750 Equation Form 2
0.79000

t Title: Colorado Centre Res. Fil 5 - Flagstone Channei Project Engineer: Clyde D. Spe
000.alh813251\hydro\813251.cvm JR Engineering Ltd CulvertMaster
98 10:50:42 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 5
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FINAL DRAINAGE REPORT FOR
COLORADOQO CENTRE FILING NO. 4

DRAINAGE REPORT STATEMENT

ENGINEER'S STATEMENT:

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

Joseph W. Deslardin,

Colorado P.E. #24207 Date
For and On Behalf of JR Engineering, Ltd.

DEVELOPER'S STATEMENT:

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

Business Name:

By:

Title:

Address:

EL PASO COUNTY ONLY:
Filed in accordance with Section 51.1 of the El Paso Land Development Code, as amended.

Director of Public Works

Date

Conditions:

COLORADO CENTRE METROPOLOTAN DISTRICT

Alvaro J. Testa, Ph.D., P.E. Date
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FINAL DRAINAGE REPORT FOR
COLORADO CENTRE RESIDENTIAL FILING NO. 4

PURPOSE:

This document is the Final Drainage Report for Colorado Centre Residential
Filing No. 4. The purpose of this report is to estimate anticipated storm water
runoff quantities, recommend specific solutions for on-site and off-site drainage
problems resulting from development, and identify necessary improvements to

safely route storm water runoff to adequate outfall facilities.

GENERAL DESCRIPTION:

Colorado Centre Residential Il Filing No. 4 is located in Section 3, Township 15
South, Range 65 West of the Sixth Principal Meridian in the City of Colorado
Springs, County of El Paso. The site is bounded to the north, east, and south by
future filings and to the west by Horizonview Drive. More specifically, Filing No.
4 is approximately 1000 feet north of New Drennan Road and approximately 500
feet west of Jimmy Camp Creek. Proposed use of this Filing is a planned unit
development (P.U.D.) with 87 single family homes. The existing site drains

predominantly to the southeast to Jimmy Camp Creek.

Existing zoning of this property is R-4 Residential and the site acreage is 16.6765
acres. The site is currently under review for zone change from R-4 to P.U.D.

The average soil condition reflects Hydrologic Group "B"” (Loamy Ustic
Torrifluvents) in the land west of Jimmy Camp Creek and Group "D" (Ellicott
loamy coarse sand) in Jimmy Camp Creek as determined by the "Soil Survey of El

Paso County Area" prepared by SCS.



EXISTING DRAINAGE CONDITIONS:

Colorado Centre Residential Filing No. 4 is adjacent to existing Horizonview Drive
(Residential Collector with 80 foot right-of-way). Per the M.D.D.P. (prepared by JR
Engineering, Ltd. and submitted concurrently), all existing flows from Colorado Centre
Filing No's. 1, 2, and 3 are contained within the westerly half of Horizonview Drive, and
all flows from northern Horizonview Drive are totally intercepted by the existing pair of

15 foot type "R" inlets that discharge into the existing grass-lined channel.

All existing on-site flows travel overland in a southeasterly direction to Jimmy Camp

Creek.

PROPOSED DRAINAGE CHARACTERISTICS:
After construction of this project, drainage from on-site will be split into several areas
(see drainage map). At the intersection of Anvil Drive and Horizonview Drive (Design

Point 6), flow from off-site Basins A, B & H1 combine with Basing C for a resultant flow

of Q16=12 cfs and Q,;9p=20)

A proposed 5 foot type "R" at-grade inlet at the northeast corner of the intersection will
intercept Q,¢=5 cfs and Q;o0=8 cfs with Q,0=7 cfs and Q,0=12 cfs flowby. Basin D
.generates flow (Q¢=12 cfs and Q=20 cfs) that travels southerly along Gunbarrel Drive.
The ramp curb on both sides of Gunbarrel Drive has a capacity of Q0=14 cfs and
Q100=66 cfs at 0.75%. A portion of this Basin D flow (Q;0=10 cfs and Q,40=10 cfs) is

intercepted by a pair of 5 foot at-grade inlets at the corner of Anvil Drive and Gunbarrel.

The Basin D flowby (Q¢=2 cfs and Q9¢=11 cfs) combines with the Design Point 6
flowby for a resultant flow of Q;¢=9 cfs and Qp;=25 cfs. The depth of flow in the 6 foot
cross pan at Design Point 6, is 5.2 inches for 100-year flows. The street capactiy of

Horizonview Drive at 0.7% grade is Q;o=12 cfs and Q,¢=175 cfs.

This flowby continuous southerly down Horizonview Drive to Design Point 8 where

Basin H2 (Q10=2 cfs and Q90=4 cfs) and Basin E (Q¢=4 cfs and Q,0o=6 cfs) are added



for a resultant flow of Q0=12 cfs and Q90=27 cfs which is still within criteria. This flow
will then travel easterly along future New Drennan Road to Design Point 9 where Basin
H3 (Q0=7 cfs and Q00=11 cfs) is added for a resultant outfall flow of Q=13 cfs and

Q100=32 cfs. This flow will outfall to Jimmy Camp Creek in a ditch until New Drennan

Road is extended.

The flows intercepted by the proposed 5 foot curb inlet at Design Point 6 will travel in
24" R.C.P. at 0.3% grade to a cleanout at the intersection on Anvil Drive and Gunbarrel
Drive. The Basin D flows intercepted at Design Point 7 by the pair of 5 foot curb inlets
will also travel to the same cleanout in 18" R.C.P. at 0.5% grade and 18" R.C.P. at 4.8%
grade. The combined flows (Q0=14 and Q;¢;=17 cfs) then travel southerly down
Gunbarrel Drive in a 24" R.C.P. at 1.0% grade. For this filing, the 24" R.C.P. will be

extended beyond the boundary and a temporary outfall ditch will transfer the pipe flows
to Jimmy Camp Creek.

Basin J (Q0=16 cfs and Q,¢¢=27 cfs) generates flows that travel southwesterly down
Granger Lane to two proposed 5 foot type "R" at-grade curb inlets (Design Point 11) at
the intersection of Granger Lane and Settlement Way. A portion of the flow (Q,0=10 cfs
and Qjo0=13 cfs) is intercepted. The flowby (Q,0=6 cfs and Q,gp=15 cfs) is within the
street capacity of Granger Lane at 0.75% (Q)o (cap)=7 cfs and Qg (cap)=66 cfs)

Basin K (Q0=15 cfs and Q,90=25 cfs) then combines with the Basin J flowby for a
resultant flow of Q=18 cfs and Q,00=36 cfs. This flow is then partially intercepted by a
proposed 5 foot at-grade curb inlet (Design Point 12) at the intersection of Settlement
Way and Anvil Drive. The flows intercepted by the inlet (Q,¢=6 cfs and Q,¢0= 8 cfs)
generate flowby of Q=12 cfs and Q;¢=28 cfs.

The capacity of Anvil Drive is Q=15 cfs and Q,9=249 cfs. This flow then travels to a
proposed 15 foot type "R" sump inlet (Design Point 13) that accepts all 10-year and 100-

year flows.



The flows intercepted by the proposed pair of 5 foot curb inlets at Design Point 11
(Q10=10 cfs and Q,g¢=13 cfs) is transferred to the intersection of Settlement Way and
Anvil Drive through 18" R.C.P. at 0.5% and 2.1% grade and 24" R.C.P. at 1.5% grade.
This flow, then travels easterly along Anvil Drive to were the intercepted flows from
Design Point 12 (Q10=6 cfs and Q,00=8 cfs) are added for a combined flow of Q;p=16 cfs
and 'Q0=20 cfs. This flow continues down Anvil Drive in a 24 inch R.C.P. at 1.2%

grade to a proposed cleanout at Design Point 13.

Basin L (Q10=16 cfs and Q0p=27 cfs) generates flows that travel southwesterly down
Anvil Drive to the proposed 15 foot sump inlet (Design Point 13). Basin M (Q=8 cfs
and Q,90=14 cfs) also travels down Anvil Drive to a proposed 15 foot sump inlet (Design
Point 13) on the south side of the street. All 10-year and 100-year flows at the Anvil
Drive sump (Q)0=33 cfs and Q,00=67 cfs) can be intercepted by two 15 foot type "R"

sump inlets with a 1.25 clogging factor.

The flows from the northerly 15 foot inlet travel to the Design Point 13 cleanout in a 36
inch R.C.P. at 2.0% grade. The combined flows at the cleanout then travel in a 36 inch
R.C.P. at 2.0% to the southerly 15 foot curb inlet. The combined flow exiting this inlet
(Q10=47 cfs and Q,9;=87 cfs) is discharged in a 42" R.C.P. at 1% grade. This 42" R.C.P.
will be extended beyound the Filing No. 7 boundary to a temporary ditch that will outfall

to Jimmy Camp Creek.

DRAINAGE DESIGN CRITERIA:
This report has been prepared in accordance with the 1991 County Drainage Criteria

Manual. The modified Rational Method was used to calculate basin flows.

EROSION CONTROL PLAN:
The County of El Paso Drainage Criteria Manual specifies that an Erosion Control Plan

and associated cost estimate be submitted in conjunction with the Final Drainage Report.



FLOODPLAIN STATEMENT:
This site, Colorado Centre Residential Filing No. 4, is not within a designated F.E.M.A.

Floodplain as determined by the Flood Insurance Rate Map, Community Panel Number

080059 0295B, effective date December 18, 1986.

CONSTRUCTION COST ESTIMATE

Public Drainage Facilities

ITEM QTY UNIT COST COST
5" Type "R" Curb Inlet 6 $2,000/EA $12,000.00
Manbhole/Cleanout 6 $2,000/Ea $12,000.00
18" RCP 227 LF $22/LF $ 4,994.00
24" RCP 687 LF $30/LF $20,610.00
36" RCP 43 LF $42/LF $ 1,806.00
42" RCP 106 LF $50/LF $ 5,300.00
Subtotal $56,710.00
15% Engineering

& Contingencies

Total

$ 8,790.00

$65,500.00

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

vary from these opinions of probable construction costs. The opinions represent our best

judgement as design professionals familiar with the construction industry and this

development.



EROSION AND SEDIMENT CONTROL:

ITEM QTY UNIT COST COST

Strawbale Check Dam (w/

25% Maintenance and

Replacement) 25 $15/EA $ 375.00

MIRAFT 100 x silt fence

or equal 2700 LF $1/LF $ 2,700.00

Reseeding 16.6765 Acre $500/AC $ 8,338.25
Total $11,413.25

DRAINAGE AND BRIDGE FEES:

The Jimmy Camp Creek Drainage Basin (miscellaneous basin) Fees are as follows:

A. Drainage Fees
16.6765 Acres x $3,794/Acre = $63,270.64
B. Bridge Fees (no Bridge fees)= $ 0.00
Total $63,270.64

JR Engineering, Ltd. cannot and does not guarantee that the construction cost will not
vary from these opinions of probable construction costs. The opinions represent our best
judgement as design professionals familiar with the construction industry and this

development.



SUMMARY:

The flows generated by this development will not adversely affect the surrounding
developments. The existing and proposed street system and storm sewer facilities are
able to handle the flows from this site. Jimmy Camp Creek will be stabilized prior to any
development other than Filing No. 4 taking place. All streets were analyzed using the
current drainage criteria. Horizonview Drive flows are restricted to a spread of no greater
than 20 feet from the flowline of the existing curb and gutter for 10-year flows. All other
streets are limited to a depth of either the crownline or top of curb, whichever is the most
limiting for 10-year flows. All 100-year flows are restricted to a curb flowline depth of 1

foot. All flows generated by Filing No. 4 will be safely channeled to Jimmy Camp Creek
through temporary graded ditches.
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