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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 city/county for drainage reports, and said report is
in conformity with the master plan of the drainage basin. I accept xes onsibility for any liability
caused by any negligent acts, errors or omissions on my @@m lthls report.
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DEVELOPER’S STATEMENT:

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

o D P

Mr Mich{e’l/}f‘urley

Title: Manager

Address: 10230 Hall Boulevard, LLC
PO Box 38014
Colorado Springs, CO 80937

EL PASO COUNTY:
Filed in accordance with the El Paso County Land Development Code; the Drainage Criteria
Manual, Volumes 1 and 2; and the Engineering Criteria Manual, as amended.

Jennifer Irvine, P.E., County Engineer Date
ECM Administrator
Conditions:
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PROJECT DESCRIPTION

This proposed project is contained within a new subdivision named the South Academy
Business Center. This currently vacant lot consists of 7.60 acres. It is located in the Southeast
Quarter of Section 3, Township 15 South, Range 66 West of the Sixth Principal Meridian, County
of El Paso, State of Colorado. The site is located on a narrow strip of land which is bordered on
the west by State Highway 85/87 and on the east by the Denver and Rio Grande Western
Railroad. Its northern boundary is situated on the south boundary line of the South Academy
Boulevard right-of-way.

FLOODPLAIN STATEMENT

This site does not lie within a designated 100-year floodplain as delineated on LOMR No. 03-08-
0318P, dated April 9, 2004. It is located within the West Little johnson drainage basin. The
drainage basin map shows a split in the property between the Little Johnson and West Little
Johnson Basins. However, field verification revealed that all of the property was located within
the West Little Johnson Basin.

SOILS
The soils on the northern site are classified as Blakeland loamy sand by the USDA Soil
Conservation Service. This soil is further classified as Hydrologic Soil Group “A”. The soils on the

proposed site are classified as Nunn clay loam by the USDA Soil Conservation Service. This soil
is further classified as Hydrologic Soil Group “C".

METHOD OF COMPUTATION

The methodology utilized for this report is in accordance with City/County Drainage Criteria
Manual. The Rational Method for computation of runoff was used for determining on-site flows.

Q=cia
Where Q= maximum rate of runoff in cubic feet per second
c= runoff coefficient representing drainage area characteristics
i = average rainfall intensity, in inches per hour, for the duration
required for the runoff to become established
a= drainage basin size in acres

Off-site flows were determined using the TR20 hydrologic program for project hydrology by the
Soil Conservation Service.

EXISTING DRAINAGE CHARACTERISTICS

This previously unplatted site was included in the Little Johnson/West Little Johnson Drainage
Basin Planning Study prepared by Simons, Li & Associates in 1987. Much of the land north of the
proposed project lies within either the Rocky Mountain Materials property or the Stephen
Schnurr Living Trust. The Rocky Mountain property encompasses approximately 42 acres of the
54.5-acre basin. The Stephen Schnurr Living Trust owns the 4.6 acres just north of the site.
Flows from these properties are released at historic levels onto the site to its south. This vacant
land is just north of the proposed project and is covered with rangeland grasses. The tributary
area slopes generally southwest at an average slope of one percent. The existing runoff is
contained within a broad drainage swale located near the existing railroad tracks.

Prepared by Associated Design Professionals, Inc. 3/Page
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According to the analysis performed by Simons, Li & Associates, the runoff produced by the
entire drainage basin along SH 85/87 would result in no flow for the ten-year storm event and
one cfs for the 100-year storm event. The low runoff amounts were due to the Type “A” soils
and the long overland flow times. These off-site flows travel to the southeast and are currently
directed toward the railroad ditch east of the parcel and do not enter the parcel.

An analysis of the South Academy Business Center site using the Rational Method produced the
following flow rates: Sub-Basin A, which drains toward the interior of the parcel and produces
1.6 cfs for the five-year storm and 9.2 cfs for the 100-year storm; Sub-Basin B, which drainsto a
ditch along SH 85/87 produces a flow of 0.4 cfs for the five-year storm and 2.1 cfs for the 100-
year storm. The total flow tributary to the site is 1.9 cfs for the five-year storm and 11.1 cfs for
the 100-year storm.

DEVELOPED DRAINAGE CHARACTERISTICS

The proposed development of 7.6 acres will be storage facility comprised of 8 x 40’ trailers
placed on the site with loose gravel placed over the site.

Runoff from Sub-Basin A will be directed in a southeasterly direction toward the south property
line. Based on the proposed developed conditions, Sub-Basin A will produce flows 0f 4.7 cfs for
the five-year storm and 14.3 cfs for the 100-year storm. The detained flows from the Water
Quality/Detention Basin will be 1.0 cfs for the five-year storm and 5.0 cfs for the 100-year
storm. These detained flows will be directed into an existing grass swale just east of the basin.
The existing broad, grassed swale continues flowing to the east at a 0.7% slope with 10:1 side
slopes. The 100 year outflow will produce a flow depth of 0.6 ft and a velocity of 1.5 fps.

Runoff from Sub-Basin B will increase slightly to 0.4 cfs for the five-year storm and 2.3 cfs for
the 100-year storm. The total flow tributary to the site is 1.4 cfs for the five-year storm and 7.2
cfs for the 100-year storm.

WATER QUALITY/DETENTION REQUIREMENTS

In accordance with current NPDES, stormwater quality BMPs will be provided for this site when
it is developed. Based on actual calculations, the commercial development of the site will
produce an imperviousness of 48 percent. The water quality component is accomplished by a
2.42’ deep 0.703 acre foot private extended detention facility located at the scuth end of the
project. The facility will be maintained by the owner

DRAINAGE BASIN FEE

The proposed development is located within the West Little Johnson drainage basin. The 2017
drainage basin fee calculation is as follows:

Impervious Coverage = | 48%

Area Subject to Fee = | 048x 7.6 acres = 3.648 acre
Woest Little Johnson Basin Fee = | $1,072/acre

Drainage Basin Fee = | $1,072%x3.648 =$3,911

There are no associated Bridge Fees for the West Little Johnson drainage basin.

Prepared by Associated Design Professionals, Inc. 3/Page
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PRIVATE DRAINAGE FACILITIES

item Unit Quantity Unit Cost Total Cost
18" RCP FES EA 1 $500 $ 600
18" HDPE LF 15 $84 $ 1,260
Detention Outlet Structure EA 1 $3,000 $ 5,000
Emergency Spillway EA 1 $1,000 $ 1500
Sub-Total $8,360
15% Contingency & Engineering $ 1.254
TOTAL $9,614

CONCLUSION

Storm runoff from this property will not adversely affect downstream properties or facilities.
Grading will take place on the property; therefore, appropriate erosion control measures will be
implemented to will include a water quality basin. An on-site detention basin will be
incorporated into the parcel to reduce developed flows to historic levels.

Step 1: Runoff has been reduced by disconnecting impervious areas where possible, eliminating
“unnecessary” impervious areas and encouraging infiltration into suitable soils.
Step 2: All drainageways, ditches and channels have been stabilized by the following methods:
¢ New swales within the site are broad and covered with gravel and with a slope of about
0.7% no erosion will take place
» An existing roadside ditch will be enhanced as part of the proposed development.
Step 3: The proposed development will disturb approximately 7.6 acres.
Step 4: The development of this project will not affect sensitive waters.

The development of this site will have little impact on downstream properties once the water

quality/detention basin is constructed.

REFERENCES

1. City of Colorado Springs and El Paso County {1994). Drainage Criteria Manual Volume
1 (DCM).

2. City of Colorado Springs and El Paso County (1994). Drainage Criteria Manual Volume
I (DCM).

3. Soil Survey of El Paso County Area, Colorado by USDA, NRCS.
4. El Paso County (January 2006) Engineering Criteria Manual.

5. Urban Drainage and Flood Control District (June 2011}. Urban Storm Drainage
Criteria Manual, Volume 1-3.
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APPENDIX A
MAPS & EXHIBITS
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APPENDIX B
DRAINAGE CALCULATIONS
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SOUTH ACADEMY BUSINESS CENTER

C FACTOR CALCULATION SHEET

RUNOFF COEFICIENT
TYPE C SOILS
LAND USE 5 YR 100 YR
UNDEV & LOOSE GRAVEL 0.15 0.5
STREETS/PARKING GRAVEL 0.63 0.74
ROOFS/ PAVED AREAS 0.75 0.83
Historic Conditions
TOTAL _ |SURFACE CONDITION AREAS CALCULATED C
AREA AREA UNDEV |STREETS/| ROOFS/ 5 100
PARKING PAVED
DESIG. {acre) GRAVEL AREAS YR YR
Aex 6.40 6.40 0.15 0.50
Bex 1.30 1.30 0.15 0.50
RUNOFF COEFICIENT
TYPE C S0ILS
LAND USE 5 YR 100 YR
UNDEV & LOOSE GRAVEL 0.15 0.5
STREETS/PARKING GRAVEL 0.63 0.74
ROOFS/ PAVED AREAS 0.75 0.83
Developed Conditions
TOTAL SURFACE CONDITION AREAS CALCULATED C
AREA AREA UNDEV .LOOSE ROOFS/ 5 100
GRAVEL PAVED
DESIG. {acre) AREAS YR YR
A 7.30 1.80 2.90 2.60 0.36 0.62
B 0.30 0.30 0.15 0.50
IMPERVIOU
COVERAGEIACREAGE|% IMP
Undev 1.80 0 0
l.oose Grav 2.90 0.4 1.16
Trailers 2.60 0.9 2.34
7.30 3.50
TOTAL IMP 47.95%
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H DETENTION BASIN STAGE-STORAGE TABLE BUILDER M

UD-Detention, Version 3.07 (February 2017)

Project: 8 Acade my Business Ctr
Basin ID: A

[

— Example Zone Configuration (Retention Pond) Width Ara o:; Area Volume | Vohme

f) (2) Area ('2) (acre) ] (8-

Required Volume Calculation 4 5, 8,500 0.148

Selectad BMP Type = EDB - 7500 [K¥-3 2a75 0055
Watershed A = 730 |ocme Nete: LI WRatio> 8 - 0.00 - - - 875 0.181 420 0.000

Waters hod Length = 1900 |k L/WRstio= 11,4 - 085 - - - 8250 0.180 805 0.145

Watershed Slope = 0.007 Rift - 140 - - - 9,500 0.220 8522 0.196

‘Watershed Impandowsness =|  48.00% |percent - 135 - - - 10,130 0.233 10881 0252
Percentage Hydrologic Soll Group A = 00% percent. - 1.00 - - - 11070 0.254 13822 0.313
Percentage Hydrlogic Sol Group B=|  00% | percent - 185 = - = 12010 027 18,408 037
Percentage Hydrologic Soil Groups C/D=|  100.0%  [percent = 210 - - - 18,700 0.383 20208 0464
Desired WQCV Drain Time = 400 hours. - 235 - - - 21,300 0.481 24 967 0.573

Location for 1-hr Rainfall Depthe = Danver - Capitol Building - 260 -~ - - 28,100 0.509 30,004 0.708

‘Waer Quakty Capture Voume (WOGV) =[ 0.122_ |acrefost O ptionsl User Override = - - -
Exoeos Usban Runoff Voluima (EURV) =| 0300 [acreoet  1-hr Precipiation =

2-yr Runchi Volume (P1 = 1.18in)=| 0310 [scre-feet 149 |inches - = = =
S-yr Runoff Volume (P1 = 1.5in) = 0.484 acre-feet 1.5 inches. - - - -
10-yr Runoff Volume (P1 = 1.75in) = 0.601 acre-loet 1.78 inches. - - - -
25-yr Runoff Volume (P1 = 2in ) = 0.830 acre-foet 200 inchos. - - - -
50-yr Runoff Volume (P1 = 2.25in.) = 1,003 acre-fect 225 inches. - - - e
100-yr Runofl Volume (P1 = 2.2 in) = 1218 acre-fest 25 inches. - - - v
500-yr Runofl Volume (P1 =3.01 in ) = 157 acre-foot an inches. - - - -

Approximete 2.yr Detertion Vohme = 0201 |acre-foat B
Approximate S-yr Detention Volume = 0437 |ncre-feet = = =
Approximate 10-y7 Detention Volume = 0.400 _|acre-feet -
Approximatn 26yt Delention Volime = 0641 [acre-feet -
Approximate S0-yr Detertion Volume =|  0.591 _ |acrefeat =
Approximate 100-yr Detention Volume = 0,642 |aoro-foet = = = =

Stage-Storage Calculation - - - -
Zore 1 Volume (WOCV) = 0122 | e foet = = =

Zone 2 Volume (EURV-Zone 1)= | 0208 |acrmfoat -
Zona3(100yr+1/2WOCY-Zones 182)=[ 037 |acrofont -
Total Detention Basin Volume = 0.703  |acrefeet -

bitial Sucharge Volume (SV) = wer  |p = = = =
Intinl Surcharge Depth (D) = [ wer |y - = = =

Total Avallable Detertion Depth (Hoo )= | tser g - - = = '
Depthof Trickke Channel (Hrc)=|  wser | = = = =
Skpaol Ticke Channal (Sx)=|  mer  |jg = = = =
Shopes of Main Basin Sides (Suu) <[ wmer |y = = = =
Basin Lengthvio-Width Ratia (Ryu) = ser = = = =
nitial Surcharge Area (A =|__ wmer gy - - - -
Surcharge Volume Length (Laud =|__ wer [ - = S
Surcharge Volume Width (Wey) = mer [y = = - =
Depth of Basin Floor (Hrooa) =|___mer |y = = = =
Length of Basin Floor (Lrcca) =|___ wer g = = - =
Width of Basin Floot (Wreoa} =| __mer | = = = =
Arsa of Bosin Floor (Auooa) =|__wser |y - = = =
Voluma of Basin Floor (Vagaa)=|__ wor |y = = = =
Diopth of Main Baoin (Huun) | teer g - = = =
Length of Msin Basin (L) = wer _|g = - = -
Width of Main Besin (Wyu) | tmer | = = = =
Avea of Main Basin (Aws) =|__mer | - = =
Vokume of Main Basin (V) =] wer |y & , = =
Caloulated Total Basin Volume (Vyq ) | U6 |acre-feet = = = =

anuan
pfefe)ife
]

S Acad Bus Cir Copy of UD-Detention_v3.07.xksm, Basin 1211872017, 246 PM



DETENTION BASIN STAGE-STORAGE TABLE BUILDER

UD-Detention, Version 3.07 (February 2017)
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Detention Basin Outlet Structure Design

UD-Detention, Version 3.07 (February 2017)

Project: s Academy Business Ctr
BasinID: A
m_“:[ Stage (ft) Zone Volume (ac-ft) Outlet Type
vounte) gum | Zone 1(WQCV) 0.65 0,122 Orifice Plate
Zone 2 (EURV) 1.50 0.208 Orifice Plate
1 (100+1/2WQCV) 2.42 0373 Weir&Pipe (Restrict)
Example Zone Configuration (Retention Pond) 0.703 Total
User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP) Calculated Parameters for Underdrain
Underdrain Orifice Invert Depth = ft (distance below the filtration media surface) Underdrain Orifice Area = N/A ft?

Underdrain Orifice Diameter=

N/A

inches

Underdrain Orifice Centroid = 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 = 0.00 ft (relative to basin bottom at Stage = 0ft) WaQ Orifice Area per Row = 1.701E-02 ft?
Depth at top of Zone using Orifice Plate = 150 ft (relative to basin bottom at Stage = 0 ft} Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = 6.00 inches Elliptical Slot Centroid = N/A feet
Orifice Plate: Orifice Area per Row = 245 sq. inches (diameter = 1-3/4 inches) Elliptical Slot Area = N/A ft?
User Input: Stage and Total Area of Each Orifice Row (numbered from lowest to highest)
Row 1 (required) Row 2 (optional) Row 3 (optional) Row 4 (optional) Row 5 (optional) Row 6 (optional) Row 7 (optional) Row B (optional)
Stage of Orifice Centroid (ft), 0.00 0.50 1.00
Orifice Area (sq. inches), 245 245 245
Row 9 (optional) | Row 10 (optional) | Row 11 (optional) | Row 12 (optional) | Row 13 (optional) | Row 14 (optional) | Row 15 (optional) | Row 16 (optional)
Stage of Onifice Centroid (ft)
Orifice Area (sq. inches)
User Input: Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice
Not Selected Not Selected Not Selected Not Selected
Invert of Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = N/A N/A ft
Depth at top of Zone using Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = N/A N/A feet
Vertical Orifice Diameter= N/A N/A inches
User Input: Overflow Weir (Dropbox) and Grate (Flat or Sloped) Calculated Parameters for Overflow Weir
Zone 3 Weir Not Selected Zone 3 Weir Not Selected
Overflow Weir Front Edge Height, Ho = 1.50 N/A ft (relative to basin bottom at Stage = 0 f} Height of Grate Upper Edge, H, = 1.50 N/A feet
Overflow Weir Front Edge Length = 3.00 N/A feet Over Flow Weir Slope Length = 3.00 N/A feet
Overflow Weir Slope = 0.00 N/A H:V (enter zero for flat grate) Grate Open Area / 100-yr Orifice Area = 6.93 N/A should be >4
Horiz. Length of Weir Sides = 3.00 N/A feet Overflow Grate Open Area w/o Debris = 6.30 N/A ft’
Overflow Grate Open Area % = 70% N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = 3.15 N/A 2
Debris Clogging % = 50% N/A %

User Input: Outlet Pipe w/ Flow Restriction Plate (Ci

rcular Orifice, Restrictor Plate, or Rectangular Orifice)

Calculated Parameters for Outlet Pipe w/

Flow Restriction Plate

Zone 3 Restrictor Not Selected Zone 3 Restrictor Not Selected
Depth to Invert of Qutlet Pipe = 0.00 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 0.91 N/A £t
Outlet Pipe Diameter = 18.00 N/A inches QOutlet Orifice Centroid = 0.44 N/A feet
Restrictor Plate Height Above Pipe Invert = 9.20 inches Half-Central Angle of Restrictor Plate on Pipe = 159 N/A radians
User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 2.42 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.48 feet
Spillway Crest Length = 8.00 feet Stage at Top of Freeboard = 3.90 feet
Spillway End Slopes = 4.00 HV Basin Area at Top of Freeboard = 0.60 acres
Freeboard above Max Water Surface = 1.00 feet
Routed Hydrograph Results _
Design Storm Retum Period = wacv EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) = 0.53 1.07 119 150 175 2.00 2.25 252 3.01
Calculated Runoff Volume (acre-ft) = 0.122 0.330 0.310 0.464 0.601 0.830 1.003 1.218 1.579
OPTIONAL Overide Runoff Volume (acre-ft) =
Inflow Hydrograph Volume (acre-ft) = 0.121 0.330 0.310 0.463 0.600 0.830 1,002 1217 1578
Predevelopment Unit Peak Flow, g (cfs/acre) =| 0.00 0.00 0.01 0.07 0.19 0.47 0.62 0.82 1.15
Predevelopment Peak Q (cfs) = 0.0 0.0 0.1 0.5 14 34 2.5 6.0 8.4
Peak Inflow Q (cfs) = 1.0 2.7 2.5 3.7 4.8 6.7 8.0 9.7 12.6
Peak Outflow Q (cfs) = 0.1 0.2 0.2 1.0 2.3 2.1 52 55 6.1
Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 2.0 16 12 12 0.9 0.7
Structure Controlling Flow =| Plate Plate Plate Overflow Grate 1 | Overflow Grate1 | Overflow Grate 1 QOutlet Plate 1 Outlet Plate 1 Outlet Plate 1
Max Velocity through Grate 1 (fps) = N/A N/A N/A 0.1 0.3 0.6 0.8 0.8 0.9
Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A
Time to Drain 97% of Inflow Volume (hours) = 37 48 47 49 47 44 42 40 37
Time to Drain 99% of Inflow Volume (hours) = 40 53 52 55 54 52 51 50 49
Maximum Ponding Depth (ft) = 0.55 132 1.25 159 168 1.78 185 2.05 239
Area at Maximum Ponding Depth (acres) = 0.20 0.27 0.27 0.31 0.32 0.33 0.34 0.42 0.57
Maximum Volume Stored (acre-ft) = 0.102 0.278 0.262 0.359 0.388 0.417 0.444 0.516 0.690
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Storm Inflow Hydrographs

Qutflow Hydrograph Workbook Filename:

UD-Detention, Version 3.07 (February 2017)
The user can override the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program

SOURCE ‘WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK WORKBOOK WORKBOOK WORKBOOK

Time Interval TIME wacv [cfs] EURV [cfs] 2 Year [cfs] SYear[cfs] | 10Year([cfs] | 25Year|[cfs] | S50Year[cfs] | 100 Year[cfs] | 500 Year [cfs]
10.31 min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:10:19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hydrograph 0:20:37 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Constant 0:30:56 0.05 0.12 0.11 0.17 0.21 0.29 0.35 0.42 0.54
0.485 0:41:14 0.12 0.32 0.30 0.45 0.58 0.79 0.95 1.15 1.48
0:51:33 0.31 0.83 0.78 1.15 148 2.04 2.45 2.96 3.81
1:01:52 0,86 228 2.14 317 4.08 5.59 6.72 8.12 10.45
1:12:10 1.00 2.68 2.52 3.74 4.84 6.66 8.03 9.72 12.58
1:22:29 0.95 2.55 2.40 3.57 4.62 6.36 7.67 9.30 12.04
1:32:47 0.86 2.32 2.18 3.25 4.20 5.79 6.98 8.46 10.96
1:43:06 0.76 2.07 1.94 2.90 3.75 5.18 6.25 7.58 9.83
1:53:25 0.65 1.78 167 2.49 3.24 4.48 541 6.57 8.53
2:03:43 0.57 1.55 1.46 218 2.82 3.90 4.71 5.72 7.41
2:14:02 0.51 140 1.32 1.97 2.56 3.54 4.27 5.18 6.72
2:24:20 0.42 115 1.08 1.62 2.11 2,92 3.54 4.30 559
2:34:39 0.33 0,93 0.88 1.32 1.72 2.39 2.90 3.53 4.60
0.25 0.71 0.67 1.01 1.32 1.85 2,25 2.75 3.60
0.18 0.52 0.49 0.75 0.98 138 1.69 2.07 273
013 0.38 0.36 0.54 0.71 1.00 1.22 1.51 2.00
0.11 0.30 0.28 0.42 0.55 0.77 0.94 1.16 1.52
0.09 0.25 0.23 0.35 0.46 0.64 0.77 0.95 1.24
0.07 0.21 0.20 0.30 0.39 0.54 0.65 0.80 1.05
0.07 0.18 0.17 0.26 0.34 047 0.57 0.70 0.92
0.06 017 0.16 0.23 0.31 0.43 0.52 0.63 0.82
0.06 0.15 0.14 0.22 0.28 0.39 0.48 0.58 0.76
0.04 0.11 0.11 0.16 0.21 0.29 0.35 0.43 0.56
0.03 0,08 0.08 0.12 0.15 0.21 0.26 031 0.41
0.02 0.06 0.06 0.09 0.11 0.15 0.19 0.23 0.30
0.02 0.04 0.04 0.06 0.08 0.11 014 0.17 0,22
0.01 0.03 0.03 0.04 0.06 0,08 0.10 0.12 0.16
0.01 0.02 0.02 0.03 0.04 0.06 0.07 0.09 0.11
5:19:37 0.01 0,02 0,01 0.02 0.03 0.04 0,05 0.06 0.08
5:29:55 0.00 0.01 0.01 0.01 0.02 0.03 0.03 0.04 0.06
5:40:14 0.00 0.01 0.01 0.01 0.01 0.02 0.02 0.03 0.03
5:50:32 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.02
6:00:51 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
6:11:10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:21:28 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:31:47 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:42:05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:52:24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7:02:43 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7:13:01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7:23:20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7:33:38 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7:43:57 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7:54:16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8:04:34 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8:14:53 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8:25:11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8:35:30 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8:45:49 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8:56:07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
9:06:26 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
9:16:44 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00
0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10:28:55 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10:39:13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10:49:32 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10:59:50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
11:10:09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
11:20:28 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0,00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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UD-Detention, Version 3.07 (February 2017)
Summary Stage-Area-Volume-Discharge Relationships
The user can create a summary S-A-V-D by entering the desired stage increments and the remainder of the table will populate automatically.
The user should graphically compare the summary S-A-V-D table to the full S-A-V-D table in the chart to confirm it captures all key transition points.

Toual
PR Stage Ares Ares Volume Valume s
Description 1 [fr2)] facres] (fta3) lact) efs]

For best results, include the
stages of all grade slope
changes (e.g. ISV and Floor)
from the S5-A-V table on
Sheet 'Basin’.

Also include the inverts of all
outlets (e.g. vertical orifice,
overflow grate, and spillway,
where applicable).
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Chapter 6

Hydrology
Table 6-6. Runoff Coefficients for Rational Method
{(Source: UDFCD 2001}
m —
Land Use or Surface Percent funoff Cogflidents
Chzraderistics Impervlous 2-yedr Eyear 1-year Hyrar S50-year 00-year
HSG AEB | HSGCED | HSGAED | HSGCAD § HSGAZB | HSGCED | HSGARD | HSGCED | HIGALE | HSGCAD | HSGALD ] HSGCLD

Business

Commescial Areas 55 0.78 0.80 .81 D82 0.83 0.84 .85 0.87 0.87 0.83 0,88 0.89

Melghborhood Areas 70 45 043 0.439 .53 0.53 057 DSR 0,62 0,60 0,65 0.62 068
Residential

1/8Acre orless 65 041 0.45 045 0.4% 0,49 0.54 054 0.59 0.57 0.62 0,59 0.65

1/4 hce 40 0.23 0.28 0.30 035 0.36 0.42 .42 .50 0,45 0.54 0.50 0.58

1/3Acre 30 0.18 22 0,15 830 0.3% 0.38 0.3% 0.47 0.43 0.52 Q.47 0,57

/2 Acre 5 3,15 0,20 .22 £.28 830 036 0.37 0.46 .41 B.51 DAS 0.56

1Acre 20 032 Q37 020 0.26 027 034 035 0.44 0.40 050 044 0.55
industrial

Ught Argas 2 a.57 080 0.59 .63 0.53 0.55 0,66 70 0,68 Q72 .70 074

Heavy Areas 20 G671 0.73 473 0,75 075 077 0.78 0.B0 0.80 082 .81 0.33
Parks and Cemeteries 7 D.05 .09 D43 0.19 0.20 Q28 030 0.40 0.34 0.46 0.3% G52
Playgounds 3 0.07 k) 0,18 a3 0.24 0.31 0.32 0.42 0.37 048 0.41 0.54
Railroad Yard Areas 40 0.23 0.28 030 .35 0,36 0.42 .62 @50 D45 0.54 030 0538
Undeveloped Areas

Historie Flow Analysis-— 2

Greenbells, Agdeoiture 0.03 Q.65 0.09 D16 017 0.26 0.26 238 231 0,45 935 0.51

Pasture/Meadow [ 0.02 (.04 .08 0.15 015 0.25 0.25 037 0,30 0.44 035 0.59

Forest o 0,62 0,04 0.08 018 0.15 0.25 0.25 0.37 030 D.44 0,35 Q.50

Exposed Rock 100 0.83 0.89 0.50 0.9% 0.92 0.92 094 0.94 0.95 0.95 (.86 .86

Oftsite Flow Analysis {when &

landyze is undefined) .26 a,31 0.32 037 0.38 0.44 044 0.51 0.48 0.55 0.5 0.59
Strests

Paved 100 0.89 0.89 0.5 290 0.92 0.92 0.64 0.94 .95 0.95 0.56 0,86

Graval 0 057 B0 0.5% 0.63 D63 2,56 0,65 0,70 0.68 0.72 0.70 0.74
Orive and Walks 100 0.89 0.89 0.50 0.9% 092 0.92 94 0.84 .95 .95 0.86 086
Rocfs 5 071 0.73 0.73 .75 0,75 .77 078 .80 0.80 0.82 0.51 083
Laving 1] 0.02 0.04 0.08 0,13 .15 0.25 0.25 037 030 044 035 8,50
May 2014 City of Colorade Springs 0-17

Drainage Criteria Manual, Volume 1
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Hydrology

Figure 6-25. Estimate of Average Concentrated Shallow Flow
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Figure 6-5. Colorado Springs Rainfall Intensity Duration Frequency
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IDF Equations
I1g0 = -2.52 In{D}) + 12,735
I50=-2.25 In(D) + 11,375
Es=-2.00 In(D) +16.111
I1p=-1.75 In{D} + 8.547
I;=-1.50 ln(D) + 7.583

I,=-1.19 in{D) + 6.035

Note: Values calculated by
equations may not precisely
duplicate values read from figure,

6-32 City of Colorado Springs May 2014
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