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May 17, 2024
El Paso County Planning and Community Development

2880 International Circle
Colorado Springs, CO 80910

ATTN: Joshua Palmer, P.E.

SUBJECT:  Drainage Letter, 7280 N. Nevada Lane

Transmitted herewith for your review and approval is the drainage letter for 7280 N. Nevada
Lane, to accompany the zone change submittal on subject property. It has been revised in
accordance with your comments of April 18, 2024.

There will be no construction involved and no change in the runoff as a result of this zone
change request. This letter reflects current conditions as well as historic conditions (Post

3/10/28). Please contact our office if we may provide any further information.

Oliver E. Watts, Consulting Engineer, Inc.

BY:
Oliver E. Watts, President

Encl:
Drainage Letter 2 pages
Computations 3 pages
MHFD Detention, 5 pages
Soils Map and Interpretation Sheet
Backup Information, 4 pages
FEMA Flood Panel 08041C0529 G, December 7, 2018
Sand Creek Drainage Basin (1977) Sheet 44
Offsite Drainage Map
Drainage Plan Dwg 23-5924-04
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7280 N. Nevada Lane
Drainage Letter

1. 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
applicable master plan of the drainage basin. I accept responsibility for any liability caused by any
negligent acts, errors or omissions on my part in preparing this report.

Oliver E. Watts, Consulting Engineer, Inc.

Oliver E. Watts Colo. PE-LS No. 9853

2. OWNERS / DEVELOPER'S STATEMENT:

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

Greener Pastures, LLC

By:
Jeft Weisburg

4450 Mark Dabling Blvd
Colorado Springs, CO 80907
(719) 291-0291

3. EL PASO COUNTY:

Filed in accordance with the requirements of the El Paso Land Development Code, Drainage
Criteria Manual Volumes 1 and 2, and the Engineering Criteria Manual, as amended.

Joshua Palmer, P.E. Date
County Engineer / ECM Administrator

Conditions:



7280 N. Nevada Lane
Drainage Letter

4. LOCATION AND DESCRIPTION:

7280 N. Nevada Lane is located south of Woodmen Road, East of Black Forest Road and West of
Sand Creek, as shown on the enclosed vicinity map. It occupies 4.984 acres in the Sand Creek
Drainage basin in part of the Northwest quarter of the Northeast Quarter of Section 8, Township 13
South, Range 65 West of the 6 P.M. in El Paso County. The Assessor’s Parcel No. is 5308000074
It is an unplatted parcel for which a zone change is being processed, which is the reason for this
drainage letter. The site is bounded on the South by California Drive, on the East by Nevada Lane,
on the West by Omaha Lane, and on the North by unplatted property.

5. FLOOD PLAIN STATEMENT:

This subdivision is not within the limits of a designated flood plain or flood hazard area, as
identified on FEMA panel no. 08041C0533 G, dated December 7, 2018, a copy of which is
enclosed for reference.

6. CRITERIA AND METHOD:

All computations are based on the rational method described in Volume 1 and 2, revised October
31, 2023 of the City — County drainage criteria and the El Paso County “Engineering Criteria
Manual, revised December 13, 2016. Computations are enclosed, along with pertinent criteria
backup information. All soils in the area are of the Blakeland Complex, hydrologic group “A”, and
a soils map and interpretation sheet are enclosed.

7. DESCRIPTION OF RUNOFF:

A. Historic:

Historically (pre 2008) this area was in a range land condition. As shown on the offsite area to the
North (basins O-1 and O-2) would discharge into the property and combine with basins A-C in
historic conditions to develop a total of 1.3 c¢fs \ 9.6 cfs. The outfall would be California Drive
along the South boundary. This runoff is not concentrated but is distributed over the length of the
street adjacent to the development. The low area of the site is the Southwest corner.

B. Developed:

As shown on the enclosed offsite drainage map, 1.89 acres of the adjacent northerly lot will drain
into subject property. No other inflows exist. The routing across the property is delineated on the
enclosed drainage plan. Basin D in the southeast corner is isolated from the remainder of the parcel
by a dike and area grading and the 0.63 office parcel drains 0.1 cfs / 0.3 cfs (5-year / 100- year
runoffs) in concentrated form into California Drive. This portion of the area is historic and
considered exempt. The remainder of the property is graded around a number of shop buildings to
drain into California Drive over the westerly 360 feet of the South boundary with no specific outfall
structure, totaling 3.8 cfs/12.2 cfs. EDB or SFB?
Since the total area of disturbance of the site exceeds one acre a full spectrumzdetention pond is
required and is placed in the Southwest corner of the site. Storage computations are enclosed. A
temporary swale is provided to concentrate the otherwise sheet flow into the pond, and the pond
discharges into California Drive neaft Utah Lane, where energy dissipation is provided. As shown
on the hydrograph in the detention Computations the 100-year outfloyw from the pond will be 4.4
cfs, compared with the historic undeveloped runoftf of 9.6 cfs.

The streets in this area are unpavgd or lightly graveled and further routing may be seen in a
southerly direction, primarily od Wyoming Lane, some 3800 feet t¢ the Sand Creek channel. No
specific routing has been addrepsed in the Sand Creek study. Sheef 44 of the study in enclosed for
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8. FEES: This site is unplatted and no construction is proposed in subject zone change request.
Drainage fees are not applicable until the site is subdivided.

9. Cost Estimate:

Item No. Description Quantity Unit Cost Cost
1 Drainage Swale 240 LF $3.00 $ 720.00
2 187 PVC 35LF 76.00 2660.00
3 Concrete Downdrain 96 LF 70.00 6720.00
4 Detention Pond Grading 315CY 8.00 2520.00
Subtotal Construction Cost $ 12620.00
Engineering 10% 1262.00
Total Estimated Cost $13882.00
10. Summary:

The owner of the 4.984 acre site is required to provide a drainage report as part of his zone change
request. Since the area disturbed exceeds one acre, he is required to mitigate the increase. Of the
total area, 0.63 acres is historic and considered exempt. The remaining 4.35 acres will be drained to
a full spectrum detention pond that will store and release into California Drive near Utah Lane at
the Southwest corner of the site. The historic runoff for the project area, including the inflows from
adjacent properties north of the site, is 9.6 cfs (100-year storm). The resulting computed release
from the proposed pond is 4.4 cfs, which is more than appropriate.

Review C1: Please include a summary section. Will this proposed
project have adversely impact adjacent properties or stormwater
runoff. if not, please state.

Review C2: Unresolved.

Review C1: Please discuss grading erosion, water quality, and water detention within this project.

Note that If/when the site disturbs >1ac of soil, a stormwater quality treatment facility (PBMP) will be needed
for the runoff from the non-excluded areas. Exclusions can be found in our PBMP Applicability Form and
ECM Appendix |.7

Review C2: Unresolved. Although this project disturbed more than 1 acre, since it has already been built
out, GEC is not needed, but construction drawings for the detention pond and outlet structures are required
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11. References.

1. City — County drainage criteria, Volumes 1 and 2, revised October 31, 2023.
2. El Paso County “Engineering Criteria Manual, revised December 13, 2016.
3. Sand Creek Drainage Basin Planning Study, revised March, 1996.






MAJOR SUB AREA BASIN Te I SOIL DEV. C FLOW RETURN
BASIN BASIN MIN | in/hr. | GRP TXFE 5-ry 100-yr PERIOD
PLANIM ACRES LENGTH | HEIGHT ap ap -years-
READ -FT.- -FT.- -CFSs- -CFs-
SAND CREEK C COGO | 0.068 100 2 12.7 A BARE 030 [ 0.50 5 100
DEVELOPED 0.035 +100 2 +1.9 CONC 090 [ 096 [ Cc=5 | V=087
0.043 ROOF 0.73 | 0.81
1.264 R/L 008 | 035
TOTAL | 141 146 | 34 | 6.0 MIX 0.130 [ 0386 | 06 3.5 5 100
01+02+A-C DP3 +200 5 +4.2 Cc=5 | v=0.79
TOTAL | 495 185 [ 32 | 54 0242 [ 0459 | 338 12.2 5 100
D COGO | 0.033 100 3 13.1 A ROOF 0.73 | 0.81
0.017 +155 4 +32 CONC 090 | 096 | C=5 | V=080
0.096 A.C. 090 | 0.96
0.058 L/S 0.08 | 035
0.426 BARE 030 | 050
TOTAL | 063 163 [ 3.4 | 57 MIX 0.052 [0.074 | 0.1 03 5 100
HYDROLOGICAL COMPUTATION — BASIC DATA PAGE 2
PROJ: 7280 NNEVADALN  BY: O.E. WATTS OF
RATIONAL METHOD DATE: 11593 OLIVER E. WATTS, CONSULTING ENGINEER, INC. 3

614 ELKTON DRIVE COLORADO SPRINGS, CO 80907







DETENTION BASIN STAGE-STORAGE TABLE BUILDER

MHFD-Detention, Version 4.04 (February 2021)
Project: 7280 N NEVADA AVE
Basin ID: 5-17-24 EDP POND 20-5924 7280 NEVADA LANE

__ Depth = ft
Optional Optional
Example Zone Configuration (Retention Pond) Stage - Storage Stage Override Length Width Area Override Area Volume Volume
Description (ft) Stage (ft) (ft) (ft) (ft?) Area (ft?) (acre) (ft*) (ac-ft)
Watershed Information Media Surface - 0.00 - - - 2,234 0.051
Selected BMP Type = SF - 1.00 - - - 3,175 0.073 2,704 0.062
Watershed Area = 6.88 acres - 2.00 - - - 5,454 0.125 7,019 0.161
Watershed Length = 880 ft - 3.00 - - - 8,874 0.204 14,183 0.326
Watershed Length to Centroid = 440 ft - 4.00 13,013 0.299 25,126 0.577
Watershed Slope = 0.051 ft/ft -
Watershed Imperviousness = 13.00% |percent - - - -
Percentage Hydrologic Soil Group A = 100.0% |percent - - - -
Percentage Hydrologic Soil Group B = 0.0% percent - - - -
Percentage Hydrologic Soil Groups C/D = 0.0% percent - - - -
Target WQCV Drain Time = 12.0 hours - - - -

Location for 1-hr Rainfall Depths = User Input - - - -

After providing required inputs above including 1-hour rainfall
depths, click 'Run CUHP' to generate runoff hydrographs using - - - -
the embedded Colorado Urban Hydrograph Procedure

Optional User Overrides - - - .

Water Quality Capture Volume (WQCV) = 0.032 acre-feet 0.032 acre-feet - - - -
Excess Urban Runoff Volume (EURV) = 0.098 acre-feet 0.098 acre-feet - - - -
2-yr Runoff Volume (P1 = 1.19 in.) 0.039 acre-feet 1.19 inches - - - -
5-yr Runoff Volume (P1 = 1.5in.) = 0.060 acre-feet 1.50 inches - - - -
10-yr Runoff Volume (P1 = 1.75in.) = 0.080 acre-feet 1.75 inches - - - -

25-yr Runoff Volume (P1 =2 in.) = 0.176 acre-feet 2.00 inches -

50-yr Runoff Volume (P1 = 2.25in.) = 0.271 acre-feet 2.25 inches -
100-yr Runoff Volume (P1 = 2.52 in.) = 0.402 acre-feet 252 inches - - - -
500-yr Runoff Volume (P1 = 3.41in.) = 0.834 acre-feet 3.41 inches - - - -
Approximate 2-yr Detention Volume = 0.043 acre-feet - - - -
Approximate 5-yr Detention Volume = 0.058 acre-feet - - - -
Approximate 10-yr Detention Volume = 0.076 acre-feet - - - -
Approximate 25-yr Detention Volume = 0.101 acre-feet - - - -
Approximate 50-yr Detention Volume = 0.130 acre-feet - - - -
Approximate 100-yr Detention Volume = 0.194 acre-feet - - - -
Define Zones and Basin Geometry - - - -
Select Zone 1 Storage Volume (Required) = acre-feet - - - -
Select Zone 2 Storage Volume (Optional) = acre-feet - - - -
Select Zone 3 Storage Volume (Optional) = acre-feet - - - -
Total Detention Basin Volume = acre-feet - - - -

Initial Surcharge Volume (ISV) = N/A it -

Initial Surcharge Depth (ISD) = N/A ft -
Total Available Detention Depth (Hiota) = user ft - - . .
Depth of Trickle Channel (Hrc) = N/A ft - - . .
Slope of Trickle Channel (Sr) = N/A |ttt - N N N
Slopes of Main Basin Sides (Smain) = user H:v - - - -
Basin Length-to-Width Ratio (R ) = user - - . .
Initial Surcharge Area (A;sy) = user ft? - - - -
Surcharge Volume Length (Lisy) = user ft - - - -
Surcharge Volume Width (Ws,) = user  |ft - N N N
Depth of Basin Floor (Hr oor) = user ft - - - -
Length of Basin Floor (Lgoor) = user ft - - - -
Width of Basin Floor (Wg oor) = user ft - - - -
Area of Basin Floor (Aroor) = user  |ft? - N N N
Volume of Basin Floor (Vg oor) = user it - - - -

Depth of Main Basin (Hyan) = user ft -

Length of Main Basin (Lyan) = user ft -
Width of Main Basin (Wyain) = user ft - - - -
Area of Main Basin (Ayain) = user ft? - - - -
Volume of Main Basin (Vyan) = user it - - - -
Calculated Total Basin Volume (Viora) = user acre-feet - - - -

5-17-24 -- 4-12-23 MHFD-Detention_v4 04.xism 4-11-23.xism, Basin 5/23/2024, 2:02 PM



DETENTION BASIN STAG ORAGE TABLE BUILDE

MHFD-Detention, Version 4.04 (February 2021)
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| cannot review these pond calcs without
pond details. Please provide construction

details for pond.

DETENTION BASIN OUTLET STRUCTURE DESIGN

MHFD-Detention, Version 4.04 (February 2021)

Project: 7280 N NEVADA AVE
Basin ID: 5-17-24 EDP POND 20-5924 7280 NEVADA LANE

Example Zone Configuration (Retention Pond)

User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP)

Zone 1
Zone 2

Zone 3

Estimated Estimated
Stage (ft) Volume (ac-ft) Outlet Type
#N/A

Total (all zones)

Calculated Parameters for Underdrain

Underdrain Orifice Invert Depth = 0.50 ft (distance below the filtration media surface) Underdrain Orifice Area = 0.0 ft?
Underdrain Orifice Diameter = 0.88 inches Underdrain Orifice Centroid = 0.04 feet
User Input: Orifice Plate with one or more orifices or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP) Calculated Parameters for Plate

Invert of Lowest Orifice =

Depth at top of Zone using Orifice Plate =
Orifice Plate: Orifice Vertical Spacing =
Orifice Plate: Orifice Area per Row =

User Input: Stage and Total Area of Each Orific

0.17
4.00 inches
12.57 inches

e Row (numbered fi

ft (relative to basin bottom at Stage = 0 ft)
ft (relative to basin bottom at Stage = 0 ft)

om lowest to highest)

WQ Orifice Area per Row =
Elliptical Half-Width =
Elliptical Slot Centroid =
Elliptical Slot Area =

8.729E-02

N/A

N/A

N/A

ft2
feet
feet
ft2

Stage of Orifice Centroid (ft)
Orifice Area (sq. inches)

Stage of Orifice Centroid (ft)
Orifice Area (sq. inches)

Row 1 (optional)

Row 2 (optional)

Row 3 (optional)

Row 4 (optional)

Row 5 (optional) Row 6 (optional)

Row 7 (optional)

Row 8 (optional)

0.17

0.67

117

6.28

6.29

6.28

Row 9 (optional)

Row 10 (optional)

Row 11 (optional)

Row 12 (optional)

Row 13 (optional) | Row 14 (optional)

Row 15 (optional)

Row 16 (optional

User Input: Vertical Orifice (Circular or Rectang

Invert of Vertical Orifice =
Depth at top of Zone using Vertical Orifice =
Vertical Orifice Diameter =

ular)

Not Selected

Not Selected

0.00

ft (relative to basin bottom at Stage = 0 ft)

ft (relative to basin bottom at Stage = 0 ft)

12.00

inches

Vertical Orifice Area =
Vertical Orifice Centroid =

Calculated Parameters for Vertical Ori

Not Selected

Not Selected

0.79

0.50

fice

feet

User Input: Overflow Weir (Dropbox with Flat o

Sloped Grate and

Overflow Weir Front Edge Height, Ho =
Overflow Weir Front Edge Length =
Overflow Weir Grate Slope =

Horiz. Length of Weir Sides =

Overflow Grate Type =

Debris Clogging % =

Not Selected

Not Selected

1.50

ft (relative to basin bottom at Stage = O ft)

2.00

feet

0.00

H:V

2.00

feet

Type C Grate

Type C Grate

0%

%

N

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, R

Depth to Invert of Outlet Pipe =
Circular Orifice Diameter =

User Input: Emergency Spillway (Rectangular or

Spillway Invert Stage=

Spillway Crest Length =

Spillway End Slopes =

Freeboard above Max Water Surface =

estrictor P!

R

ectan ularla& riS C|Ogglng mUSt Calculated Parameter:

Not Selected

Not Selected

Outlet Pipe OR Rectangular/Trapezoidal Weir (and No Outlet Pipe)

Height of Grate Upper Edge, H; =
Overflow Weir Slope Length =
Grate Open Area / 100-yr Orifice Area =
Overflow Grate Open Area w/o Debris =
Overflow Grate Open Area w/ Debris =

at least 50%

1.50

be
ft (distance below basin bottom at Stage = 0 ft)

12.00

inches

Trapezoidal)
3.08

5.00

feet

4.00

H:V

0.50

feet

ft (relative to basin bottom at Stage = 0 ft)

Outlet Orifice Area =
Outlet Orifice Centroid =
Half-Central Angle of Restrictor Plate on Pipe =

Spillway Design Flow Depth=

Stage at Top of Freeboard =

Basin Area at Top of Freeboard =
Basin Volume at Top of Freeboard =

Calculated Parameters for Overflow Weir

Not Selected

Not Selected

1.50

2.00

3.54

2.78

2.78

for Qutlet Pipe w/
Not Selected

Not Selected

0.79

0.50

N/A

N/A

Calculated Parameters for Spillway

0.69

4.27

0.30

0.58

feet
feet
acres
acre-ft

feet
feet

ﬁZ
ﬁZ

Flow Restriction Plate

ﬁz
feet
radians

Routed Hydrograph Results
Design Storm Return Period =
One-Hour Rainfall Depth (in) =
CUHP Runoff Volume (acre-ft) =
Inflow Hydrograph Volume (acre-ft) =
CUHP Predevelopment Peak Q (cfs) =
OPTIONAL Override Predevelopment Peak Q (cfs) =
Predevelopment Unit Peak Flow, q (cfs/acre) =
Peak Inflow Q (cfs) =
Peak Outflow Q (cfs) =
Ratio Peak Outflow to Predevelopment Q =
Structure Controlling Flow =|
Max Velocity through Grate 1 (fps) =
Max Velocity through Grate 2 (fps) =
Time to Drain 97% of Inflow Volume (hours) =
Time to Drain 99% of Inflow Volume (hours) =
Maximum Ponding Depth (ft) =
Area at Maximum Ponding Depth (acres) =
Maximum Volume Stored (acre-ft) =

The user can override the default CUHP hydrographs and runoff volumes by entering new values in the Inflow Hydrographs table (Columns W through AF).

WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
N/A N/A 1.19 1.50 1.75 2.00 2.25 2.52 3.41

0.032 0.098 0.039 0.060 0.080 0.176 0.271 0.402 0.834
N/A N/A 0.039 0.060 0.080 0.176 0.271 0.402 0.834
N/A N/A 0.1 0.1 0.2 14 2.8 4.6 9.9
N/A N/A 25
N/A N/A 0.01 0.36 0.02 0.20 0.41 0.67 1.44
N/A N/A 0.5 0.8 1.1 25 4.0 5.8 11.2
0.0 0.0 0.0 0.0 0.0 1.0 2.5 4.5 7.1
N/A N/A N/A 0.0 0.2 0.7 0.9 1.0 0.7

Filtration Media | Filtration Media | Filtration Media | Filtration Media | Filtration Media | Overflow Weir 1 | Overflow Weir 1 | Overflow Weir 1 |Outlet Plate 1|

N/A N/A N/A N/A N/A 0.4 0.9 1.6 2.5
N/A N/A N/A N/A N/A N/A N/A N/A N/A
22 53 26 37 46 57 55 52 44
22 55 27 38 47 60 60 59 55
0.56 1.43 0.60 0.91 1.16 1.62 1.71 1.81 2.55
0.06 0.10 0.06 0.07 0.08 0.10 0.11 0.12 0.17

0.032 0.098 0.034 0.056 0.074 0.116 0.126 0.138 0.242

5-17-24 -- 4-12-23 MHFD-Detention_v4 04.xIsm 4-11-23.xlsm, Outlet Structure

5/23/2024, 2:02 PM
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DETENTION BA LET STRUCTURE DESIG

MHFD-Detention. Version 4.04 (February 2021)
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Inflow Hydrographs
The user can override the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program.

ETENTION BA

Outflow Hydrograph Workbook Filename:

LET STRUCTUR

ESIGN

5-17-24 -- 4-12-23 MHFD-Detention_v4 04.xIsm 4-11-23.xlsm, Outlet Structure

SOURCE CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP
Time Interval TIME WQCV [cfs] [ EURV [cfs] | 2 Year [cfs] | 5 Year [cfs] | 10 Year [cfs]| 25 Year [cfs]| 50 Year [cfs] (100 Year [cfs]| 500 Year [cfs]
5.00 min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
0:15:00 0.00 0.00 0.02 0.04 0.05 0.03 0.04 0.04 0.06
0:20:00 0.00 0.00 0.09 0.11 0.13 0.08 0.10 0.11 0.15
0:25:00 0.00 0.00 0.33 0.61 0.83 0.28 0.41 0.50 1.00
0:30:00 0.00 0.00 0.50 0.83 1.08 1.60 2.69 3.60 7.66
0:35:00 0.00 0.00 0.49 0.79 1.04 2.48 3.83 5.56 10.74
0:40:00 0.00 0.00 0.44 0.71 0.93 2.54 3.98 5.81 11.25
0:45:00 0.00 0.00 0.40 0.63 0.83 2.32 3.60 5.45 10.77
0:50:00 0.00 0.00 0.36 0.57 0.74 2.12 3.26 4.91 10.03
0:55:00 0.00 0.00 0.32 0.51 0.66 1.87 2.87 4.38 9.05
1:00:00 0.00 0.00 0.30 0.46 0.60 1.66 2.55 3.92 8.27
1:05:00 0.00 0.00 0.27 0.42 0.55 1.49 2.29 3.56 7.71
1:10:00 0.00 0.00 0.24 0.38 0.50 1.32 2.03 3.14 6.82
1:15:00 0.00 0.00 0.22 0.34 0.46 1.16 1.78 2.74 5.95
1:20:00 0.00 0.00 0.19 0.29 0.40 1.00 1.52 2.33 5.07
1:25:00 0.00 0.00 0.17 0.26 0.35 0.85 1.28 1.95 4.24
1:30:00 0.00 0.00 0.16 0.25 0.33 0.73 1.11 1.67 3.66
1:35:00 0.00 0.00 0.15 0.23 0.30 0.65 0.98 1.48 3.22
1:40:00 0.00 0.00 0.14 0.21 0.27 0.59 0.88 1.32 2.84
1:45:00 0.00 0.00 0.13 0.19 0.25 0.53 0.79 1.17 2.51
1:50:00 0.00 0.00 0.12 0.17 0.23 0.47 0.70 1.03 2.19
1:55:00 0.00 0.00 0.11 0.15 0.20 0.41 0.61 0.89 1.88
2:00:00 0.00 0.00 0.09 0.13 0.18 0.36 0.52 0.76 1.59
2:05:00 0.00 0.00 0.08 0.11 0.14 0.29 0.42 0.62 1.30
2:10:00 0.00 0.00 0.06 0.08 0.11 0.23 0.33 0.48 1.02
2:15:00 0.00 0.00 0.05 0.06 0.08 0.17 0.23 0.34 0.73
2:20:00 0.00 0.00 0.03 0.04 0.06 0.11 0.15 0.21 0.46
2:25:00 0.00 0.00 0.03 0.04 0.05 0.07 0.09 0.12 0.29
2:30:00 0.00 0.00 0.02 0.03 0.04 0.05 0.06 0.08 0.19
2:35:00 0.00 0.00 0.02 0.02 0.03 0.03 0.04 0.05 0.13
2:40:00 0.00 0.00 0.02 0.02 0.03 0.03 0.03 0.04 0.09
2:45:00 0.00 0.00 0.01 0.02 0.02 0.02 0.02 0.03 0.06
2:50:00 0.00 0.00 0.01 0.01 0.02 0.02 0.02 0.02 0.04
2:55:00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.02
3:00:00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.02
3:05:00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01
3:10:00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01
3:15:00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01
3:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
3:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5/23/2024, 2:02 PM












Hydrology Chapter 6

t, =t +1, (Eq. 6-7)

Where:
t. = time of concentration (min)
t; = overland (initial) flow time (min)

t, = travel time in the ditch, channel, gutter, storm sewer, etc. '(min)
3.2.1 Overland (Initial) Flow Time

The overland flow time, #,, may-be calculated using Equation 6-8.

0.395(1.1-C, WL
ti = So.33
Where:

(Eq. 6-8)

t; = overland (initial) flow time (min)

C; = runoff coefficient for 5-year frequency (see Table 6-6)

L = length of overland flow (300 ft maximum for non-urban land uses, 100 ft maximum for
urban land uses)

S = average basin slope (ft/ft)

Note that in some urban watersheds, the overland flow time may be very small because flows quickly
concentrate and channelize. :

3.2.2 Travel Time

For catchments with overland and channelized flow, the time of concentration needs to be considered in
combination with the travel time, ¢, which is calculated using the hydraulic properties of the swale, ditch,
or channel. For preliminary work, the overland travel time, f,, can be estimated with the help of Figure 6-
25 or Equation 6-9 (Guo 1999).

v=c,s," | | ' (Eq. 6-9)
Where:
V= velocity (ft/s)
C, = conveyance coefficient (from Table 6-7)
S,, = watercourse slope (ft/ft)
6-18 City of Colorado Springs May 2014
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HaoVo
Callout
Erosion protection is required at the outfall pipe such as  a level spreader.  Note that concentrated discharge directly onto California Dr. - the dirt roadway can cause erosion.

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
clarify whether it will be a Sand Filter or EDB. Conflicting information across the documents that were submitted. 

Glenn Reese - EPC Stormwater
SW - Textbox with Arrow
Unresolved comment from Review 1: 
From recent aerial imagery, the northwest corner of Basins B appears to be gravel, not bare soil. Please review and revise this map and calculations above where appropriate. 

Review 2 update: I have provided a photo of this area to the right that shows all of the gravel for your reference. 

Glenn Reese - EPC Stormwater
Image

Glenn Reese - EPC Stormwater
SW - Textbox
Previous unresolved comment modified for this 2nd submittal: 

On the Construction or GEC Plans, be sure to show stabilization of all unvegetated bare soil areas that are there due to development since 2008. 




