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STATEMENTS AND APPROVALS

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 responsibility for any liability caused by any negligent
acts, errors or omissions on my part in preparing this report.

April 30, 2020
Date

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

By: T b, 2020
" Comméder Pat Rigdon Date
Colorado Springs Police Department

Print Name: __Pat Rigdon
Address: 15905 Sniper Lane
Fountain, CO 80817

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

Jennifer Irvine, P.E. . p p iik \
El Paso County Engineer/ECM Administrator EZt el;(l);zgggtglzoN Kamp:N :

El Paso County Planning & Community Development
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I GENERAL LOCATION AND DESCRIPTION

The site is located north of and adjacent to Pikes Peak International Raceway (PPIR). The overall
property, owned by North Park 200 LLC, is approximately 199.954 acres in size with the Colorado
Springs Police Department (CSPD) shooting range parcel being approximately 17.21 acres of that
total. The CSPD parcel has been conveyed from North Park 200 LLC to the City of Colorado Springs.
The site is located southwest of exit 122 on Interstate 25. A portion of the overall North Park 200
site is located within the city limits of Fountain as is the PPIR site. The portion of the property within
the City of Fountain was due to the contiguous annexation of PPIR. The CSPD shooting range property
is located within El Paso County and is anticipated to be annexed into the City of Fountain in the
future. The site is located within the southern half of Section 5, Township 17 South, Range 65 West
of the 6th Principal Meridian, in El Paso County, Colorado. The overall site is bounded to the east by
Interstate 25 and its frontage road, to the south by PPIR, to the west and north by Colorado Springs
Utilities property. A vicinity map of the site is shown on Figure 1 included in the Appendix.

The existing vegetative cover within the development is in fair to good condition with numerous
weeds and grasses throughout the site. The existing ground slopes within the overall property as
well as the subject property generally northwest to southeast at slopes from 0.5 to 1.5 percent. Soils
within the subject site are classified to be within Hydrologic Soils Group C (Limon Clay #47) as shown
in the EI Paso County Soils Survey.

The site lies within the Crooked Canyon Drainage Basin. Crooked Canyon is an unstudied basin and
as such is classified as a miscellaneous drainage basin by El Paso County.

A major drainageway draining the property to the west runs along the southern boundary of the
overall property and the northern boundary of PPIR. A small drainageway runs north to south on
the western boundary of the overall property as well as the subject property. This drainageway
drains to the above-mentioned major drainageway. The major drainageway is directed around the
raceway of PPIR to the north and then east of the raceway. The drainageway turns south along the
eastern side of the raceway where it is directed under Interstate-25 at Exit 122 and a short way south
under the BNSF railroad. The drainageway converges with Fountain Creek just east of the Interstate
and railroad.

The site is intended to become a training facility for Colorado Springs’ first responders. The project
includes three shooting ranges including two 50-yard ranges and a single 100-yard range along with
classroom/instructional space.

The site has been previously studied with the proposed Colorado Training Institute for Public Safety
(COTIPS) project, which was not constructed. The site layout of the shooting ranges has remained
the same from the previous COTIPS project with the exception of an added classroom building, and
the inclusion of a full spectrum detention basin to provide water quality and flow reduction values
consistent with updated municipal and State criteria in the location of one shooting range. The
approved drainage report is still applicable, in other respects, to this project.

. MAJOR DRAINAGE BASINS AND SUBBASINS

The site lies within the Crooked Canyon Drainage Basin. The subject site currently sheet flows to the
major drainageway, which then conveys the runoff to Fountain Creek. No offsite flow enters the
subject site area as flows are directed south by the existing channel located along the western
boundary of overall property and this site. The overall site is encumbered by a Zone A floodplain
which is located just north of the subject site. The major drainageway to the south located generally
between the overall property and PPIR is also shown as a Zone A floodplain. The floodplains are
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shown per FIRM map 08041C1160G (with an effective date of December 7, 2018). The floodplains
have been located on the property per the FIRM maps.

There is currently offsite runoff that approaches the site from the west and is deflected by the channel
along the western boundary. Offsite Basin 0S1 conveys runoff by sheet flow from undeveloped land
west of the site to the western property boundary, where it is turned south and directed to the
drainageway on the north side of PPIR.

M. 4-STEP PROCESS

Step 1: Runoff Reduction Practices

New construction will utilize existing channel section at westerly edge of property as an intercept for
most runoff. The channel section will be cleared and shaped to improve conveyance and slope
stability. Shooting ranges are sited to capture and direct runoff only to low points in a sheet flow
manner. Discreet catchments at each range minimize directly connected impervious areas (MDCIA
Level 2), allowing sediment to drop out of the storm runoff and helping to reduce overall runoff.
Gentle slopes (5-6% Typ.) are used at margins to limit turbulence and rills associated with direct
rainfall.

Step 2: Implement BMP’s that Slowly Release the Water Quality Capture Volume

Treatment and slow release of at least 40 hours of the water quality capture volume (WQCV) will be
accomplished by the implementation of a proposed private extended detention basin (Full Spectrum
Detention).

Step 3: Stabilize Drainageways

There are no major drainageways affected by the planned development. Improvements to the
receiving channel are expected to be limited to clearing, and shaping. The project discharges into an
existing drainage channel along its westerly edge which feeds into Crooked Canyon approximately
600 feet downstream.

Step 4: Implement Site Specific & Source Control BMP’s

There are no potential sources of contaminants that could be introduced to the County’s MS4 that
will not be controlled by temporary construction BMPs. Construction BMPs in the form of vehicle
tracking control, riprap armoring, concrete washout area, inlet protection, and silt fence will be
utilized to protect receiving waters.

V. DRAINAGE DESIGN CRITERIA

Hydrologic and hydraulic calculations for the site were performed using the methods outlined in the
El Paso County Drainage Criteria. Recent topography was prepared for the site. The topography
was compiled using two-foot contour intervals as presented on the Drainage Plan. Hydrological
Calculations were performed to reflect proposed conditions. The Drainage Plan presents the
drainage patterns for the site, including the sub-basins. The peak flow rates for the sub-basins were
estimated using the Rational Method. The 5-year (Minor Storm) and 100-year (Major Storm)
recurrence intervals were determined. The peak flow data generated using the Rational Method was
used to size the pipes to drain each range. The drainage basin area, time of concentration, and rainfall
intensity were determined for each of the sub-basins within the project. The onsite soils were
assumed to be Hydrologic Soil Group C, based on the Soil Survey of the El Paso County Area, Colorado.
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The existing and proposed conditions are compared in the report appendix. The overall impervious
value for the site increases 6.1% under Developed Conditions.

Historic Conditions and flow patterns are reflected on Map H-1 in map appendix.

Hydraulic calculations are provided for the proposed drainage pipes, channel, and outlet structure.

V. DRAINAGE FACILITY DESIGN

The drainage of the proposed site is to be accomplished by generally sloping the overall site grading
from north to south at one half (0.5%) percent along the inside edge of a compacted earthen berm.
Once these flows reach the southerly margin of the site, they will be captured within a concrete vee-
pan and directed to the planned detention basin.

A Full Spectrum Detention Facility is planned at the southwest corner. This facility receives piped
flow from the three ranges (See Map D-1), along with the surface flow from the parking area via vee-
pan and trickle pan. The imperviousness between existing and proposed conditions increases from
16.9% to 23.0% (Delta 6.1%).

The on-site detention basin is planned to be an Extended Detention Basin that uses Full Spectrum
Detention. The UD-Detention spreadsheets created by UDFCD were used to size and design the
detention basin with water quality enhancement, per the County’s recommendation. The supporting
calculations associated with the sizing of the hydraulic facility for this development are included in
the Appendix.

Along the southern berm of each range the floor of the range will be tipped to the west to capture
runoff in the southwest corner of each range. Each range is then collected at a concrete pipe and
conveyed along the western boundary of the project and the overall property before being directed
to a presedimentation forebay. This forebay discharges to a trickle channel that terminates at the
detention basin outlet structure. The outlet structure then discharges into the existing channel south
and west of the property and conveys flows approximately 600 feet to the Crooked Canyon
Drainageway.

The proposed drainage patterns for the site are shown on the Proposed Drainage Plan (Sheet D-1)
provided in the map pocket at the end of this report. Hydrologic and Hydraulic Calculations are also
provided in The Appendix.

The following is a description of the on-site drainage sub-basins:

Sub-basin A1 is the southern portion of the site along with portions of the east margin where surface
flows accumulate along the compacted earthen berm. It contains 5.65 acres. Some portions of this
area have been assumed to be 45% impervious as it contains areas of gravel parking surface for
PPIR’s overflow parking. Portions within the detention basin are assumed to be 2% as they are
expected to function in an historic manner. Runoff from this basin will sheet flow to the southwest
corner of the range. The anticipated runoff amounts are 6.5 cfs and 19.0 cfs for the 5 and 100-year
storms respectively.

Sub-basin A2 is the southern 50-yard range and is approximately 1.41 acres in area. This area has
been assumed to be 2% impervious at the yard area, and 45% impervious for the bermed areas. Itis
partially within areas of existing compacted gravel surface used for PPIR’s overflow parking. Runoff
from this basin will sheet flow to the southwest corner of the range. The anticipated runoff amounts
are 1.4 cfs and 5.0 cfs for the 5 and 100-year storms respectively.

Sub-basin A3 is the middle range area, also 50 yards, and is approximately 2.06 acres in area. This
area has been assumed to be 2% impervious at the yard area, and 45% impervious for the bermed
areas. It is partially within areas of existing compacted gravel surface used for PPIR’s overflow
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parking. Runoff from this basin will sheet flow to the southwest corner of the range. The anticipated
runoff amounts are 2.4 cfs and 7.5 cfs for the 5 and 100-year storms respectively.

Sub-basin A4 is the 100-yard range at the north margin of the site and is approximately 3.13 acres in
area. This area has been assumed to be 2% impervious as it is outside of the gravel parking surface
for the PPIR overflow parking and is mostly flat. Gravel Pavement is planned at very shallow slopes
within the yard area which is expected to act as ballast to resist sediment transport, and to increase
time to peak. It is expected to function in a similar fashion to greenroof, or rooftop detention
strategies. There are no tributary flows to the range areas except for a small amount that lands on
the side slopes of the shooting walls. Runoff from this basin will sheet flow to the southwest corner
of the range. The anticipated runoff amounts are 2.7 cfs and 10.5 cfs for the 5 and 100-year storms
respectively.

Sub-basin A5 is the marginal areas on the north and east edges of the site. It contains 2.78 acres
overall. Most of this basin consists of planned landscape areas which will descend from the east side
to match existing grade at slopes of 5-6%. The slopes receive direct runoff only. Runoff from this
basin will sheet flow to the southeast in an historic fashion. The impervious value is unchanged
from the historic condition. The anticipated runoff amounts are 3.1 cfs and 12.9 cfs for the 5 and 100-
year storms respectively.

Sub-basin A6 is the outside berm of all three ranges including all except the northern berm, along
with the extreme southern margin of the site. It contains approximately 2.20 acres in area. Runoff
from this basin will sheet flow to the existing drainage channel located west of the ranges. The
impervious value is unchanged from the historic condition. The anticipated runoff amounts are 2.1
cfs and 10 cfs for the 5 and 100-year storms respectively.

Sub-basin E1(For Calculation Purposes Only) is contained entirely within Sub-basin A6 and includes

the existing drainage channel along the western boundary and contains approximately 0.54 acres in
area. Runoff from this basin will combine with the detention basin and offsite flow. The anticipated
runoff amounts are 0.3 cfs and 1.5 cfs for the 5 and 100-year storms respectively. Itis described here
for analytical purposes only.

Sub-basin 0S1 includes the offsite area to the west that is tributary to the existing drainage channel
running along the western property boundary. It contains approximately 30.49 acres in area. Runoff
from this basin will sheet flow to the existing drainage channel located west of the ranges. The
anticipated runoff amounts are 14.5 cfs and 57.3 cfs for the 5 and 100-year storms respectively.

A. STORMWATER DETENTION AND WATER QUALITY DESIGN

Storm water quality measures are required by the County in Volume 2 of the City/County
Drainage Criteria Manual to offset increase in impervious value for the site.

B. COST OF PROPOSED PUBLIC DRAINAGE FACILITIES
There are no public facilities proposed for the shooting ranges.

C. DRAINAGE AND BRIDGE FEES

The site lies within the Crooked Canyon Creek Drainage Basin. The current drainage basin
fee associated with the Crooked Canyon Creek Drainage Basin is $5,540 per impervious acre.
The current bridge fee associated with the Crooked Canyon Creek Drainage Basin is $0 per
impervious acre. Drainage Fees are expected to be $5,819.33. Supporting calculation of fee
is provided in the report appendix.
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VL.

This project will contain three shooting ranges and associated supporting facilities covering 17.22
acres. Direct Runoff will sheet flow within the ranges, generally, to the southwestern corner of each
range. The runoff in the ranges will then be collected in pipe and treated within a forebay and a full
spectrum detention basin. Surface flows from the parking and building area will also be captured
and directed, generally to the southeast via trickle pan directly to the detention basin. The proposed
development will not adversely impact or deteriorate improvements or natural drainageways

CONCLUSIONS

downstream of the property.

ViL.
1)

2)

3)

4)
5)
6)

REFERENCES

Final Drainage Report, Phase 1 Colorado Training Institute for Public Safety (Proposed

Fountain Springs Addition No. 2), prepared by Kiowa Engineering Corporation, dated
August 13, 2016.

Flood Insurance Study El Paso County and Incorporated Areas, (Flood Insurance Study
Number 08041CV001A) prepared by the Federal Emergency Management Agency, dated

December 7, 2019.
El Paso County Drainage Criteria Manual (Volumes 1 and 2) and Engineering Criteria

Manual, current editions.

Colorado Springs Drainage Criteria Manual (Volumes 1 and 2)

Urban Drainage and Flood Control District Modelling Software, current editions.

Soil Survey of El Paso County Area, Colorado, prepared by United States Department of
Agriculture Soil Conservation Service, dated June 1981.
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CSPD Firing Range
Drainage Basin and Bridge Fees

Table 1: Impervious Area and Drainage Basin & Bridge Fee Calculation

Total Development Area = 17.220 ac
Total Developed Area = 17.220 ac

0 0 -
Increse in % Impervious Aref 6.10 %

West Fork Jimmy Camp Creek Drainage Basin

Drainage Basin Fee and Bridge Fee Calculations
Drainage Basin Fee = $5,540 / ac Drainage Basin Fee = $5,819.33
Bridge Fee = $0/ac Bridge Fee = $0.00
Drainage Basin Bridge
Total Fees Due for the CSPD Firing Range $5,819.33 $0.00
19007 Drainage Fees Drainage and Bridge Fee (8) Kiowa Engineering Corporation

Date Printed: 1,/17,/2020 Project No. 16014
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Detention Basin Sizing Calculations
Developed Condition — Runoff Coeff, Time of Concentration and Runoff Calcs
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DETENTION BASIN STAGE-STORAGE TABLE BUILDER

UD-Detention, Version 3.07 (February 2017)
Project: CSPD Firing Range - 15905 Sniper Lane

Basin ID: El Paso County - Crooked Canyon Major Drainage Basin

ZONE 3
f ZONE 2

m;l: EIIRV:[ WW—L =
-
Z0NE 1 AND 2 :)Ds&:.?g" Depth Increment = ft
PERMANENT- ORIFICES Optional Optional
oot Example Zone Configuration (Retention Pond) Stage - Storage Stage Override Length Width Area Override Area Volume Volume
Description (ft) Stage (ft) (ft) (ft) (fth2) Area (ft"2) (acre) (ft"3) (ac-ft)
Required Volume Calculation Top of Micropool - 0.00 - - - 26 0.001
Selected BMP Type = EDB 5380 - 0.38 - - - 54 0.001 15 0.000
Watershed Area = 17.22 acres - 0.63 - - - 3,993 0.092 482 0.011
Watershed Length = 1,000 ft - 0.88 - - - 12,407 0.285 2,448 0.056
Watershed Slope = 0.017 ft/ft - 1.13 - - - 19,763 0.454 6,396 0.147
Watershed Imperviousness =|  27.10% [percent 5381 - 1.38 - - - 27,877 0.640 12,270 0.282
Percentage Hydrologic Soil Group A = 0.0% percent - 1.63 - - - 38,121 0.875 20,417 0.469
Percentage Hydrologic Soil Group B = 0.0% percent -- 1.88 - - - 49,814 1.144 31,293 0.718
Percentage Hydrologic Soil Groups C/D = 100.0% |percent - 213 - - - 62,313 1.431 45,804 1.052
Desired WQCV Drain Time = 40.0 hours 5382 - 2.38 - - - 74,637 1.713 62,923 1.445
Location for 1-hr Rainfall Depths = User Input - 2.63 - - - 86,849 1.994 83,109 1.908
Water Quality Capture Volume (WQCV) = 0.204 acre-feet Optional User Override - 2.88 - - - 99,616 2.287 106,417 2443
Excess Urban Runoff Volume (EURV) =| 0420  |acre-feet  1-hr Precipitation - 3.13 - - - 105,813 2429 132,095 3.032
2-yr Runoff Volume (P1=1.19in.) = 0.383 acre-feet 1.19 inches 5383 - 3.38 - - - 112,721 2.588 159,412 3.660
5-yr Runoff Volume (P1=1.5in.) = 0.651 acre-feet 1.50 inches - 3.63 - - - 120,218 2.760 188,529 4.328
10-yr Runoff Volume (P1=1.75in.) = 0.958 acre-feet 1.75 inches - 3.88 - - - 126,783 2911 219,405 5.037
25-yr Runoff Volume (P1=2in)=| 1556 |acre-feet 2.00 |inches Berm 5383.6 - 3.98 - - - 133,211 3.058 232,404 5.335
50-yr Runoff Volume (P1=2.25in.) = 1.976 acre-feet 225 inches - - -~ .
100-yr Runoff Volume (P1 = 2.52in.) = 2.510 acre-feet 2.52 inches - - - -
500-yr Runoff Volume (P1=3.21in.) = 3.604 acre-feet 3.20 inches - - -~ .
Approximate 2-yr Detention Volume = 0.359 acre-feet - - - -
Approximate 5-yr Detention Volume = 0.616 acre-feet = - - -
Approximate 10-yr Detention Volume = 0.720 acre-feet - - - -
Approximate 25-yr Detention Volume = 0.816 acre-feet = - - -
Approximate 50-yr Detention Volume = 0.854 acre-feet - - - -
Approximate 100-yr Detention Volume = 1.060 acre-feet = - - -
Stage-Storage Calculation - - - -
Zone 1 Volume (WQCV) = 0.204 acre-feet - - - -
Zone 2 Volume (EURV - Zone 1) = 0.216 acre-feet - - - -
Zone 3 (100yr +1/2WQCV - Zones 1&2)=|  0.741  |acre-feet - N ~ _,
Total Detention Basin Volume = 1.162 acre-feet - - - -
Initial Surcharge Volume (ISV) = user A3 - - - -
Initial Surcharge Depth (ISD) = user ft . - - -
Total Available Detention Depth (Hygta) = user ft - - - -
Depth of Trickle Channel (Hc) = user ft . - - -
Slope of Trickle Channel (Stc) = user fi/ft - - - -
Slopes of Main Basin Sides (S,i,) = user H:V - . - -
Basin Length-to-Width Ratio (Ryw) = user - - - -
Initial Surcharge Area (Asy) = user ftA - - - -
Surcharge Volume Length (Lisy) = user ft - - - -
Surcharge Volume Width (Wsy) = user ft - - - -
Depth of Basin Floor (Hgo0r) =! user ft - - - -
Length of Basin Floor (Lgoor) = user ft - - - -
Width of Basin Floor (Wggog) = user ft - - - -
Area of Basin Floor (Agoor) = user ftA - - - -
Volume of Basin Floor (Veioor) = user A3 - - - -
Depth of Main Basin (Hyan) = user ft - - - -
Length of Main Basin (Lyan) = user ft - - - -
Width of Main Basin (W) = user ft - - - -
Area of Main Basin (Ayan) =! user ftA2 - - - -
Volume of Main Basin (Vyan) = user ftA3 - - - -
Calculated Total Basin Volume (Vi) = user acre-feet - - - -

19007- UD-Detention_v3.07, Basin

4/28/2020, 9:32 AM




DETENTION BASIN STAGE-STORAGE TABLE BUILDER

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

Basin ID:

ZONE 3

T

100-YR

UD-Detention, Version 3.07 (February 2017)
Project: CSPD Firing Range - at Crooked Canyon Lateral

A

VOLUME, EI.IRV]: woch

ZONE 1 AND 2
PERMANENT- ORIFICES

POOL

100-YEAR
ORIFICE

Example Zone Configuration (Retention Pond)

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

Underdrain Orifice Invert Depth =

N/A

Underdrain Orifice Diameter =

N/A

inches

ft (distance below the filtration media surface)

Stage (ft) Zone Volume (ac-ft) Outlet Type

Zone 1 (WQCV) 124 0.204 Orifice Plate
Zone 2 (EURV) 1.57 0.216 Not Utilized

(100+1/2WQcCV) 221 0.741 Weir&Pipe (Restrict)
1.162 Total 0
Calculated Parameters for Underdrain
Underdrain Orifice Area = N/A t?
Underdrain Orifice Centroid = N/A feet

User Input: Orifice Plate with one or more orifices or Elliptical Slot Weir

Invert of Lowest Orifice =

Depth at top of Zone using Orifice Plate =

Orifice Plate: Orifice Vertical Spacing =

Orifice Plate: Orifice Area per Row =

0.00
1.24
N/A inches
N/A inches

User Input: Stage and Total Area of Each Orifice Row (numbered from

lowest to highest)

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

(typically used to drain WQCV and/or EURV in a sedimentation BMP)
ft (relative to basin bottom at Stage = 0 ft)

Calcul

WQ Orifice Area per Row =

Elliptical Half-Width =

Elliptical Slot Centroid =

Elliptical Slot Area =

lated Parameters for Plate

N/A ft’
N/A feet
N/A feet
N/A ft*

Row 1 (required)

Row 2 (optional)

Row 3 (optional)

Row 4 (optional)

Row 5 (optional)

Row 6 (optional)

Row 7 (optional)

Row 8 (optional)

Stage of Orifice Centroid (ft)

0.00

0.33

0.67

1.00

Orifice Area (sq. inches)

0.62

0.62

1.25

1.67

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 Orifice 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 t?
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 = 1.57 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, H, = 3.13 N/A feet
Overflow Weir Front Edge Length = 4.00 N/A feet Over Flow Weir Slope Length = 6.44 N/A feet
Overflow Weir Slope = 4.00 N/A H:V (enter zero for flat grate) Grate Open Area / 100-yr Orifice Area = 12.23 N/A should be > 4
Horiz. Length of Weir Sides = 6.25 N/A feet Overflow Grate Open Area w/o Debris = 18.04 N/A 2
Overflow Grate Open Area % = 70% N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = 9.02 N/A 2
Debris Clogging % = 50% N/A %

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

ctor Plate, or Rectan,

gular Orifice)

Zone 3 Restrictor

Not Selected

Calculated Parameters for Outlet Pipe w/

Flow Restriction Plate

Zone 3 Restrictor

Not Selected

Depth to Invert of Outlet Pipe = 0.33 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 1.47 N/A 2
Outlet Pipe Diameter = 18.00 N/A inches Outlet Orifice Centroid = 0.64 N/A feet
Restrictor Plate Height Above Pipe Invert = 14.00 inches Half-Central Angle of Restrictor Plate on Pipe = 2.16 N/A radians
User Input: Spillway ( lar or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 2.57 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.54 feet
Spillway Crest Length = 36.00 feet Stage at Top of Freeboard = 411 feet
Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 3.06 acres
Freeboard above Max Water Surface = 1.00 feet
Routed Hydrograph Results
Design Storm Return 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 1.19 1.50 1.75 2.00 2.25 2.52 3.20
Calculated Runoff Volume (acre-ft) = 0.204 0.420 0.383 0.651 0.958 1.556 1.976 2.510 3.604
OPTIONAL Override Runoff Volume (acre-ft) =|
Inflow Hydrograph Volume (acre-ft) = 0.203 0.419 0.383 0.651 0.956 1.554 1.975 2.508 3.602
Predevelopment Unit Peak Flow, q (cfs/acre) =| 0.00 0.00 0.02 0.14 0.39 0.89 1.17 1.52 2.24
Predevelopment Peak Q (cfs) = 0.0 0.0 0.3 2.4 6.6 15.3 20.2 26.1 38.5
Peak Inflow Q (cfs) =| 3.8 7.7 7.1 12.0 17.5 28.3 35.8 45.3 64.7
Peak Outflow Q (cfs) = 0.1 0.1 0.1 0.7 2.1 5.5 8.2 10.6 24.0
Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.3 0.3 0.4 0.4 0.4 0.6
Structure Controlling Flow = Plate Plate Plate Overflow Grate 1 | Overflow Grate 1 | Overflow Grate 1 | Overflow Grate 1 Outlet Plate 1 Spillway
Max Velocity through Grate 1 (fps) = N/A N/A N/A 0.0 0.1 0.3 0.4 0.6 0.6
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) =| 39 59 56 65 64 61 58 55 49
Time to Drain 99% of Inflow Volume (hours) =| 42 63 59 71 71 70 69 67 65
Maximum Ponding Depth (ft) = 1.21 1.54 1.49 1.75 1.94 2.22 2.38 2.56 2.81
Area at Maximum Ponding Depth (acres) =| 0.51 0.78 0.74 1.00 1.21 1.53 1.71 1.90 2.19
Maximum Volume Stored (acre-ft) =| 0.190 0.395 0.364 0.590 0.800 1.185 1.445 1.752 2.264
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Detention Basin Outlet Structure Design

Storm Inflow Hydrographs

Outflow 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 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]
4.52 min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:04:31 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hydrograph 0:09:02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Constant 0:13:34 0.17 0.35 0.32 0.53 0.77 1.22 1.54 1.93 2.72
1.106 0:18:05 0.46 0.93 0.85 1.43 2.08 3.33 4.20 5.30 7.51
0:22:36 1.18 239 2.18 3.66 5.33 8.56 10.80 13.61 19.27
0:27:07 3.24 6.56 6.00 10.07 14.66 23.50 29.64 37.35 52.86
0:31:38 3.79 7.74 7.08 11.95 17.49 28.26 35.80 45.31 64.73
0:36:10 3.60 7.38 6.74 11.41 16.71 27.04 34.28 43.43 62.17
0:40:41 3.28 6.72 6.14 10.38 15.22 24.61 31.20 39.53 56.58
0:45:12 2.91 5.99 5.47 9.27 13.62 22.08 28.01 35.53 50.95
0:49:43 2.49 5.15 4.70 8.01 11.78 19.16 24.35 30.95 44.53
0:54:14 2.18 4.50 4.10 6.98 10.26 16.65 21.16 26.94 38.84
0:58:46 1.97 4.07 371 6.32 9.30 15.10 19.18 24.39 35.10
1:03:17 1.61 3.35 3.05 5.22 7.70 12.56 15.99 2037 29.38
1:07:48 130 2.72 2.48 4.26 6.31 10.34 13.19 16.82 24.32
1:12:19 0.98 2.08 1.89 3.28 4.89 8.08 10.34 13.23 19.23
1:16:50 0.71 1.54 1.40 2.44 3.67 6.12 7.88 10.13 14.82
1:21:22 0.52 1.12 1.02 1.77 2.65 4.48 5.79 7.49 11.04
1:25:53 0.41 0.87 0.79 137 2.04 3.42 4.40 5.66 8.30
1:30:24 0.34 0.72 0.65 1.13 1.68 2.79 3.58 4.59 6.69
1:34:55 0.29 0.61 0.56 0.96 1.42 236 3.02 3.87 5.63
1:39:26 0.25 0.54 0.49 0.84 1.25 2.06 2.64 3.38 4.90
1:43:58 0.23 0.48 0.44 0.76 1.12 1.85 2.37 3.03 4.39
1:48:29 0.21 0.45 0.41 0.70 1.03 1.70 2.17 2.78 4.02
1:53:00 0.16 0.33 0.30 0.51 0.76 1.25 1.60 2.05 2.9
1:57:31 0.11 0.24 0.22 0.38 0.56 0.91 1.17 1.49 2.17
2:02:02 0.08 0.18 0.16 0.28 0.41 0.67 0.86 1.10 1.60
2:06:34 0.06 0.13 0.12 0.20 0.30 0.50 0.64 0.82 1.19
2:11:05 0.04 0.09 0.08 0.15 0.22 0.36 0.46 0.59 0.87
2:15:36 0.03 0.06 0.06 0.10 0.15 0.26 0.33 0.42 0.62
2:20:07 0.02 0.05 0.04 0.07 0.11 0.19 0.24 031 0.45
2:24:38 0.01 0.03 0.03 0.05 0.07 0.13 0.16 0.21 0.32
2:29:10 0.01 0.02 0.02 0.03 0.04 0.08 0.10 0.13 0.20
2:33:41 0.00 0.01 0.01 0.01 0.02 0.04 0.06 0.07 0.1
2:38:12 0.00 0.00 0.00 0.00 0.01 0.02 0.02 0.03 0.05
2:42:43 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01
2:47:14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:51:46 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:56:17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:00:48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:05:19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:09:50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:14:22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:18:53 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:23:24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:27:55 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:32:26 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:36:58 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:41:29 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:46:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:50:31 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:55:02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:59:34 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:04:05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:08:36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:13:07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:17:38 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:22:10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:26:41 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:31:12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:35:43 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:40:14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:44:46 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:49:17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:53:48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:58:19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:02:50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:07:22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:11:53 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:16:24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:20:55 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:25:26 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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APPENDIX B

Hydraulic Calculations

Outlet Structure Calculations
Pipe Sizing Calculations
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APPENDIX C

Drainage Plans

Historic Conditions Map H-1
Developed Conditions Map D-1
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