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FINAL DRAINAGE LETTER FOR 

14160 STONE EAGLE PLACE 
LOT 7 GLENEAGLE SUBDIVISION FILING NO. 2 

EL PASO COUNTY 
GLEN EAGLE, COLORADO 

 
 

PURPOSE AND JUSTIFICATION 
The purpose of this Final Drainage Letter is to identify and analyze the existing drainage patterns, 

determine existing runoff quantities, and analyze the effects of the proposed home construction on 

drainage patterns.  This parcel has previously been platted and has previously been studied in: 

 

“Final Drainage Report for Gleneagle Golf Course Infill Development Filing No. 2”, dated May 

2019, prepared by RESPEC. 

 

GENERAL DESCRIPTION 

This Final Drainage Report for “14160 STONE EAGLE PLACE LOT 7 GLENEAGLE 

SUBDIVISION FILING NO. 2”, located at 14160 Stone Eagle Place, is an analysis of an 

approximately 24,291 sf drainage basin.  The site is platted as Lot 7 Gleneagle Subdivision Filing 

No. 2. This report is being required as part of the GEC at the county engineer’s discretion as the 

lot has over 500 cy of fill for the proposed single family home. 

 
The site is in the southeast quarter of Section 6, Township 12 South, Range 67 West of the 6th 

Principal Meridian within El Paso County.  The lot is bounded to the north by Lot 8 to the south 

by Lot 6 to the west by Stone Eagle Place and to the east by an existing tract with a concrete 

drainage pan. 

 

The site lies within the Black Forest Drainage Basin, with storm runoff draining from the lot to a 

newly constructed water quality pond south of the site. 

 

The site consists of Peyton Pring complex and Pring Course sandy loam (hydrologic group “B”) 

per the USDA, NRCS web soil survey.  See map in the appendix. 
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No portion of this site is in the FEMA Floodplain per the FIRM panel 08041C0287F dated March 

17, 1997. 

 

The study area consists of one single family lot that is partially developed with some grading and 

an existing foundation in place. Slopes range from 2% to 33% on the site. 

 

EXISTING DRAINAGE CONDITIONS 

Prior to placement of the existing foundation, the site drained to the west with three onsite basins 

and one offsite basin from the north. See attached Existing Drainage Map in the appendix. 

 

There are three onsite existing drainage basins, and one that is offsite.  See attached Existing 

Drainage Map (in appendix). 

 

Basin OS-1 is 0.16 acres and drains to Design Point A along the north side of the site. This is flow 

from Lot 8.  Basin OS-1 has flows of Q5 = 0.0 cfs and Q100 = 0.4 cfs.   

 

Basin EXA is 0.09 acres and drains to Design Point A along the north side of the site. Basin EXA 

has flows of Q5 = 0.0 cfs and Q100 = 0.2 cfs.  These flows combine with the flows from OS1 to 

produce combined flows of Q5 = 0.0 cfs and Q100 = 0.6 cfs at Design Point D. From here flows 

flow to the existing concrete lined swale in Tract A then to the existing water quality pond south 

of the site.   

 

Basin EXB is 0.31 acres and drains to Design Point B along the east side of the site. This is flow 

flows to Tract A and then south in the existing concrete lined swale to the existing water quality 

pond south of the site.  Basin EXB has flows of Q5 = 0.1 cfs and Q100 = 0.7 cfs.   

 

Basin EXC is 0.08 acres and drains to Design Point C along the south side of the site. Basin EXC  

has flows of Q5 = 0.0 cfs and Q100 = 0.3 cfs.  Per the previously approve drainage report entitled 

“Final Drainage Report for Gleneagle Golf Course Infill Development Filing No. 2”, dated May 

2019, prepared by RESPEC. This area is part of Basin A2C2 and is to drain to the south onto Lot 

6 and then into the proposed water quality pond at Design Poing 5 from the previous report (see 
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previous report in appendix.) 

 

 

PROPOSED DRAINAGE CONDITIONS 

In the proposed condition the site will drain primarily to the east and south east. All flow will be 

directed to the existing water quality pond south of the site. See attached Proposed Drainage Map 

in the appendix. 

 

There are four onsite proposed drainage basins, and one that is offsite.  See attached Proposed 

Drainage Map (in appendix). 

 

Basin OS-1 is 0.16 acres and drains to Design Point 1 along the north side of the site. This is flow 

from Lot 8.  Basin OS-1 has flows of Q5 = 0.4 cfs and Q100 = 0.8 cfs.   

 

Basin PRA is 0.09 acres and drains to Design Point 1 along the north side of the site. Basin PRA 

has flows of Q5 = 0.2 cfs and Q100 = 0.5 cfs.  These flows combine with the flows from OS1 to 

produce combined flows of Q5 = 0.6 cfs and Q100 = 1.3 cfs at Design Point 5.  These flows will 

flow in a proposed swale along the north property line. An existing 5’ drainage easement is 

provided on each side of this lot line. Flows will reach a height of 0.41’ in this swale spreading 

1.25’ either side of the property line. This is within the existing easement and will not cause any 

issues for either lot as long as the swale is properly vegetated. This swale will have a maximum 

velocity of 2.6 ft / sec and is not erosive. From here flows flow to the existing concrete lined swale 

in Tract A then to the existing water quality pond south of the site.   

 

Basin PRB is 0.20 acres and drains to Design Point 4 along the east side of the site. This is flow 

flows to Tract A and then south in the existing concrete lined swale to the existing water quality 

pond south of the site.  Basin PRB has flows of Q5 = 0.2 cfs and Q100 = 0.9 cfs.   

 

Basin PRC is 0.19 acres and drains to Design Point 2 along the south side of the site. Basin EXC  

has flows of Q5 = 0.4 cfs and Q100 = 1.1 cfs.  Per the previously approve drainage report entitled 

“Final Drainage Report for Gleneagle Golf Course Infill Development Filing No. 2”, dated May 
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2019, prepared by RESPEC. This area is part of Basin A2C2 and is to drain to the south onto Lot 

6 and then into the proposed water quality pond at Design Point 5 from the previous report (see 

previous report in appendix.) 

 

Basin PRD is 0.08 acres and drains to Design Point 3 along the south side of the site. Basin PRD 

has flows of Q5 = 0.2 cfs and Q100 = 0.4 cfs.  Per the previously approve drainage report entitled 

“Final Drainage Report for Gleneagle Golf Course Infill Development Filing No. 2”, dated May 

2019, prepared by RESPEC. This area is part of Basin A2C2 and is to drain to the south onto Lot 

6 and then into the proposed water quality pond at Design Point 5 from the previous report (see 

previous report in appendix.) 

 
HYDROLOGIC CALCULATIONS 

Hydrologic calculations were performed using the El Paso County Storm Drainage Design Criteria 

Manual - Volumes 1 & 2, latest editions. The Rational Method was used to estimate storm water 

runoff anticipated from design storms with 5-year and 100-year recurrence intervals. The Urban 

Drainage Criteria Manual was used to calculate the detention and water quality volume.   

 

HYDRAULIC CALCULATIONS 

The proposed grass swale at the north edge of the site will adequately convey flows to the west. 

This channel will have a depth of approximately 0.41’ in the 100 year event and flows will not 

overtop beyond the existing 5’ easement on each lot.  Total width at the top of the flow is 2.5’ 

wide total.  See cross section on the Proposed Drainage Map in the appendix and the calculation 

in the appendix. 

 
WATER QUALITY 

As no changes to the existing drainage conditions are proposed, no water quality treatment or flood 

control detention is required for this lot. Offsite water quality has been provided for the subdivision 

south of this site.   

 

EROSION CONTROL 

See separate grading and erosion control plan submitted under separate cover. Typical single 

family lot erosion control measures of silt fence and revegetation are proposed. 
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CONSTRUCTION COST OPINION 

Not applicable. 

 

DRAINAGE FEES 

This site has previously been platted, and the proposed Lot 1 is already developed.  No fees are 

required. 

 

MAINTENANCE 

The homeowners will be required to maintain their portion of the drainage easement between the 

lots, the HOA will maintain the concrete swale behind the lots and the existing water quality pond. 

The owner will be required to revegetate the site and mow the slopes. In addition the proposed 

walls will need to be constructed per the grading plan and they will need to be maintained by the 

homeowner. 

 

SUMMARY 

Building a home on this site will not adversely affect the surrounding development.  The existing 

and proposed drainage conditions were previously studied and planned for development. No major 

deviations from the existing, approved reports are noted.  Proposed grading will generally follow 

the intent of the previously approved drainage report and the GEC on file with the county.  Water 

quality is managed offsite per the previously approved plans and drainage report for Gleneagle 

Subdivision filing No. 2. 

 
PREPARED BY: 
TERRA NOVA ENGINEERING, INC. 
 
 
 
 
L Ducett, P.E.      
President 
 
 
Jobs//219917/Drainage/219917 Drainage Letter.docx 
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12/17/21, 6:47 PM Open Channel Flow Calculator

https://www.eng.auburn.edu/~xzf0001/Handbook/Channels.html 1/1

The open channel flow calculator

Select Channel Type:
Trapezoid

Depth from Q Select unit system: Feet(ft)

Channel slope: 0.1
ft/ft

Water depth(y): 0.41 ft
Bottom width(b)  0
ft

Flow velocity 2.557828
ft/s

LeftSlope (Z1): 3  RightSlope (Z2): 3
to 1 (H:V)

Flow discharge 1.3
ft^3/s

Input n value 0.06  or select n

Calculate! Status: Calculation finished Reset

Wetted perimeter 2.6  
ft

Flow area 0.51 ft^2
Top width(T) 2.47  
ft

Specific energy 0.51  
ft

Froude number 0.99
Flow status
Subcritical flow

Critical depth 0.41  
ft

Critical slope 0.0942 ft/ft
Velocity head 0.1  
ft

Copyright 2000 Dr. Xing Fang, Department of Civil Engineering, Lamar University.

to 1 (H:V)
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TABLE 1 – EXISTING CONDITIONS
Sub-Basin Q5CFS Q100 CFS

A1 1.5 5.4
A2 3.2 22.1
A3 1.4 3.9
A4 0.3 2.3

OS1 6.9 21.8
OS2 1.3 4.3

DP1(A1+A2) 4.2 25.7
DP2(A3+OS1) 6.7 20.8
DP3(A4+OS2) 1.5 6.3

DP4(DP2+DP3) 8 26.3
DP5(DP4+DP1) 10.7 47.2



B
LO

C
K

 3
AVERY SUBDIVISION
PLAT BK. H-5, PG. 116

BLOCK 10

BLOCK 4

BLOCK 1

20' ACCESS & UTILITY EASEMENT

G
LE

N
E

A
G

LE
 D

R
.

12" R
EUSE LINE

6"
 R

AW
 W

AT
ER

 L
IN

E

6"
 R

A
W

26,970

25,640

25,720

28,040

26,060

28,060

25,440

24,790

6 12

28,030

18,470

24,240

18,320

20' ACCESS EASMENT

27,720

25,830

19,590

20,740

20,670

18,210

18,030

21,180

14,700

10

13

6

11

9

8

7

4

3

2

1

5

28

29

5

8

7

9
10

11

14

19,240

20,160

21,460

21,890

12

HUNTINGTON BEACH DR.

DORAL W
AY

WATER WELL
EASEMENT BK. 5954,

PG. 778

WELL NO. 6DA

WATER MH

EXISTING GOLF COURSE
STRUCTURE TO REMAINTRACT A

76.53 AC

TRACT A
76.53 AC

TRACT C
6.67 AC

TRACT B
3.97 AC

TRACT B
3.97 AC

TRACT H
0.13 AC

TRACT G
0.01 AC

TRACT F
0.01 AC

TRACT A
76.53 AC

TRACT A
73.41 AC

TRACT A
76.53 AC

PROP
SWALE

'L'

PROP SWALE  'B'

PROP
SWALE
'C'(FOR DETAIL
SEE SHT 4 OF 6)

PROP 2-50 LF - 30"
RCP W/ FES
(EXIST 24" CMP TO
BE REMOVED)

PROP
SWALE 'J'

EXIST 6" RAW WATER LINE

4'

2'

REMOVE
EXIST
CULVERT

INV 33.15

CW

4.5%

3.
6%

3.3%

3.
3%

TEMPORARY SEDIMENT BASIN
DISTURBED AREA = 1.75AC
BASIN VOL = 6,000 C.F.
D = 3'
OUTLET 8" PVC
(SEE DETAIL, SHT 6)

4%

0.5%

6800

4.2%

6.7%

EXIST SWALE  'F'

6.7%

5.4%
EXIST SWALE

"Q"

2.
5%

1+
00

391.37 LF @
1%

7+83.64

PROP SWALE  'N'
@ 2.0%

PROP SWALE
'K'

EXIST SWALE "O"

5' x 10' 6" RIPRAP,
12" THICK W/ FILTER FABRIC

INV 34.5

PROP SWALE 'G'

PROP SWALE 'H'

PROP248 LF 8"
PVC SAN SEW @ 3.0%
SEE PAGE 4 of 6
FOR PROFILE

HUNTINGTON BEACH DR.

BEGIN CURB AND GUTTER
MATCH EXISTING

1+00

STORMWATER
MAINTENANCE
ACCESS RD

GLENEAGLE DR.

7+00

6+00

5+00

4+00

3+
00

2+
00

263.17 LF @1.18%

W
E

S
TC

H
E

S
TE

R
 D

R
IV

E

0+00 1+00 2+00
3+00

4+00

5+00

6+00

7+
007+

19

STO
NE EAG

LE PLACE

EXIST
35"x24"

CMP

DET BASIN C
Q100 IN=28.9 CFS

Q100 OUT=17.6 CFS
VOL=0.817 AF

DET  BASIN  B
Q100 IN=188.7 CFS
Q100 OUT=35.7 CFS
VOL=3.9 AF

EXIST 30" CMP

INVERT 6807.5

EXIST SWALE

EXIST
SWALE

EXIST 36"
RCP W/FES

EXIST SWALE

EXIST SWALE

PROP
SWALE
'J'

PROP SWALE 'K'

GLENEAGLE DR.

W
ESTCHESTER DRIVE

DORAL W
AY

AVERY

SUBDIVISION

GLENEAGLE DR.

W
ESTCHESTER DRIVE

DORAL W
AY

AVERY

SUBDIVISION

100 YR FLOODPLAIN

TRACT B
3.97 AC

PROP
SWALE

'L'

DET BASIN 'D'
Q100 IN=9.5 CFS

Q100 OUT=5.4 CFS
VOL=0.275 AF

DET BASIN 'E'
Q100 IN=21.8 CFS

Q100 OUT=11.2 CFS
VOL=0.458 AF

TYP OUTLET STR OS-2
TOP EL 6814.50
30" INV EL 6812.50

EXIST 290 LF 30" HDPE
PIPE @0.5%

CONC TRICKLE
CHANNEL

EXIST 70 LF 12"
RIPRAP 18" THICK
W/FILTER FABRIC

EXIST
SWALE

HUNTINGTON BEACH DR.

0

50 50 100 20025

N

EXIST PUMP
HOUSE

100 LF 24" RCP @ 0.89%

4:1

2 '

2.
0'

SWALE 'K'
TYP SEC

EROSION
CONTROL
MAT

3:1

1.5'

SWALE 'L'
TYP SEC

EROSION
CONTROL

MAT

3:1

1.5'

EROSION
CONTROL

MAT

SWALE 'J'
TYP SEC

3:1

13 ' 2'

OVERFLOW SPILWAY 'M'
TYP SEC

9" RIPRAP
18" THICK W/
FILTER FABRIC

OVERFLOW
SPILLWAY M

TYP OUTLET STR OS-2
TOP EL 6799.17
INV EL 6796.50

PERM POOL EL 6794.00

105 SF FOREBAY
12" DEEP

Know what's below.
before you dig.Call
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PROJ NO. 03524
DWG NM. 03524-Dev-Fil2

2

24 LF 24" HDPE W/ FES @ 7.3%

58 LF 24" HDPE @ 1.0%

147.0 LF 24" HDPE @ 2.7%

138.0 LF 24" HDPE @ 1.5% (PRIVATE)

111.5 LF 24" RCP @ 2.5%

TABLE 2 – DEVELOPED CONDITIONS
Sub-Basin Q5CFS Q100 CFS

OS1 4.5 15.1
OS2 3.5 10.7
A1 1.5 5.4

A2A 1.6 9.1
A2B1 1.1 5.1
A2B2 1.1 2.3
A2C1 1.4 2.9
A2C2 1.3 4.2
A2D 1.7 9.7
A3 1.4 3.9
A4 0.3 2.3

DP1 (A1+A2A) 2.8 13.5
DP2 (DP1+A2B1) 3.7 17.6

DP3 (DP2+A2B2+A2C1) 5.6 21.4
DP4(DP3+A2C2) 6.6 24.5
DP5 (DP4+A4B) 6.8 28.9
DP6 (OS1+A3) 4.8 15.6

DP7 (0S2+A4) 3.5 12

DP8 (DP6+DP7) 7.9 26.1

PROP
SWALE
'L'

A2B1
2.35

1.1
5.1

1.3
4.2

A3
1.07

1.4
3.9

A1
1.66

1.5
5.4

A4
1.0OS2

1.30

3.5
10.7

4.5
15.1

A2A
4.27

1.6
9.1

0.3
2.3

7.9
26.18

6.8

28.9
5

2.8

13.5

1

3.7
17.62

1.7
9.7

A2D
4.39

OS1
4.55

4.815.6

6

A2C2
1.27

A2C1
0.55

A2B2
0.43

1.4
2.9

1.1
2.3

5.6

21.4

3
6.624.5

4

3.
5

12
.0

7

56.7 LF 24" RCP @ 2.6%

96.8 LF 24" HDPE @ 2.6%

STA 3+85.79, 12' LT
TYPE 16 INLET
RIM=6812.36
INV IN=6806.88
INV OUT=6806.84

STA 3+85.79, 12' RT
TYPE 16 INLET
RIM=6812.36
INV IN=6807.13
INV OUT=6807.09

INV 24" 6806.50

19.5 LF 24" RCP @ 2.7%

STRM MH TYPE II
STA 4+88.46

BEND

STORM MH, TYPE II
STA 3+57.46

STRM MH TYPE II
STA 3+00.79

TYPE 'S' HDWL
STA 0+21.41
5'x10' PAD
12" ROCK, 24" THICK TYPE C INLET STA 6+10.00

11.0 LF 24" HDPE @ 1.5% (PRIVATE)
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