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DRAINAGE STATEMENT

Engineer's Statement:

The attached drainage plan and report were prepared under my direction and supervision and are
correct to the best of my knowledge and belief Said drainage report has been prepared according to
the criteria established by the County reports and said report is in conformity with the
%sydﬁﬁmihty for liability caused by negligent acts,

Jﬁ%irepéﬁ

@/ﬁ/’;@% Egél | /(/”7/’?/

Developer's Statement:

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

A“ 4 7 0-29 -0

Chief Trent Harwig Date
Falcon Fire Protection District

7030 Old Meridian Road

Peyton, CO 80831

El Paso County's Statement

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

Jennifer Irvine, P.E. Date
County Engineer / ECM Administrator

Conditions:



L. INTRODUCTION
A. Property Location and Description

The Falcon Fire Protection District is planning to construct a new Fire Station No. 3 on
their existing fire station site at 7030 Old Meridian Road The property is a partially
developed 5.4-acre unplatted site (El Paso County Assessor’s Parcel No. 53124-00-015)
located at the northwest corner of US Highway 24 (US24) and Meridian Road in the
Falcon area of El Paso County, Colorado. The site is zoned Planned Unit Development
(PUD), and the District has processed an Approval of Location and Subdivision
Exemption in advance of the Site Development Plan for the proposed site improvements.

The property is currently described as Lot 1, Falcon Fire Protection District Station No. 3
Exemption Plat. The property is located in Section 7, Township 13S, Range 64W, and a
portion of Section 12, Township 13S, Range 65W of the 6" P.M., El Paso County,
Colorado.

The southeast boundary of the property adjoins US Highway the northeast boundary
adjoins Old Meridian Road. Existing commercial development is located across Old
Meridian Road to the northeast and also along the northwest boundary of the site. The
southwest boundary of the site adjoins the currently undeveloped right-of-way for the
future Meridian Road.

The proposed Site Development Plan consists of constructing a new 8,382 square-foot
fire station, along with associated parking and site improvements. In conjunction with
the new fire station building project, the existing fire station building in the northeast
corner of the site will be remodeled to serve as an Administration Building. Access will
continue to be provided by the existing private access drive connection to Old Meridian
Road along the northeast property boundary.

B. Scope

In support of the Site Development Plan submittal to El Paso County, this report is intended
to meet the requirements of a Final Drainage Report in accordance with El Paso County
drainage criteria. This report will provide a summary of site drainage issues impacting the
proposed development. The report will analyze impacts from upstream drainage patterns,
site-specific developed drainage patterns, and impacts on downstream facilities. This report
is based on the guidelines and criteria presented in the City of Colorado Springs and El
Paso County “Drainage Criteria Manual.”

C. References

City of Colorado Springs & El Paso County “Drainage Criteria Manual,” revised November,
1991.

City of Colorado Springs “Drainage Criteria Manual, Volumes 1 and 2,” revised May, 2014.
C:\Users\John\Dropbox\jpsprojects\042001.falcon-fire-sta-3\admin\Drainage\Drg-Rpt-Falcon-FS-No-3-0920.docx 1



FEMA, Flood Insurance Rate Map (FIRM) Number 08041C0561G, December 7, 2018.
Matrix Design Group, “Falcon Drainage Basin Planning Study,” September, 2015.

USDA/NRCS, “Custom Soil Resource Report for El Paso County Area, Colorado,” May 22,
2020.

II. EXISTING DRAINAGE CONDITIONS

The existing site topography generally slopes downward to the southwest with grades in
the range of 1-3 percent. According to the Soil Survey of El Paso County prepared by the
Soil Conservation Service (SCS), on-site soils are comprised of Columbine gravelly
sandy loam soils, and these well-drained soils are classified as hydrologic soils group “A”
(see Appendix A).

As shown on the enclosed Existing Conditions Drainage Plan (Sheet EX1, Appendix D),
the site has been delineated as a single on-site drainage basin, and the site is not impacted
by any off-site drainage basins.

According to the 2015 “Falcon Drainage Basin Planning Study” (DBPS) by Matrix Design
Group, this site is located between the West and Middle Tributary Channels of the Falcon
Drainage Basin, and there are no DBPS improvements associated with this site.

The existing site has been delineated as Basin A, which generally sheet flows in a
southerly direction across the site towards the southeast boundary of the property. The
northeast part of existing Basin A is developed with the existing fire station building and
associated parking and driveway areas. Existing flows from Basin A drain to Design
Point #1, with peak flows calculated as Qs= 2.8 cfs and Qio0= 11.4 cfs. Hydrologic
calculations are enclosed in Appendix A.

III.  PROPOSED DRAINAGE CONDITIONS

As shown on the enclosed Drainage Plan (Figure D1, Appendix D), the site has been
delineated as two on-site drainage basins. Developed flows have been calculated based
on the impervious areas associated with the proposed building and parking
improvements.

The developed area on the northeast side of the property (Basin A) will continue to drain
southwesterly across the site to a proposed stormwater detention pond on the southwest
side of the new fire station building. The proposed building pad will be graded with
protective slopes to provide positive drainage away from the building.

Surface drainage swales and a private storm sewer system will be convey developed
flows to the proposed extended detention basin (EDB) along the southwest boundary of
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the site. Site grades will slope to storm inlets and curb openings at selected locations,
collecting surface drainage and conveying stormwater to the proposed detention basin.

Private Storm Inlet A1 (5° Type R) will intercept surface drainage from the parking area
along the northeast side of the new fire station building, and Private Storm Sewer Al
(18”) will flow southwesterly to Inlet A2 (5’ Type R) in the southwest corner of the
parking area on the southwest side of the building. Private Storm Sewer A2 (18”) will
convey the combined flow westerly into Extended Detention Basin A.

Private Storm Inlet A3 (5° Type R) will intercept surface drainage from the parking area
on the northwest side of the new fire station building, and Private Storm Sewer A3 (12”)
will flow southwesterly into Extended Detention Basin A.

Developed peak flows at Design Point #A are calculated as Qs = 6.3 cfs and Qio0= 13.1
cfs. After routing through Extended Detention Basin A, detained peak flows at Design
Point #1 are calculated as Qs = 0.1 cfs and Qi00= 0.7 cfs (see Detention Pond
Calculations in Appendix C). The proposed 12 discharge pipe from Detention Basin A
will flow southeast into the existing grass-lined drainage swale along the northwest side
of US Highway 24.

Basin B will remain as the undeveloped area on the southwest side of the property, which
will continue to sheet flows towards the southeast boundary of the property. Developed
flows from Basin B will continue to drain to Design Point #B, with peak flows calculated
as Qs= 0.8 cfs and Qi00= 5.8 cfs.

Developed flows from Basins A and B combine at Design Point #1, with peak flows
calculated as Qs= 7.1 cfs and Qio0= 18.7 cfs.

Hydrologic calculations for the site are detailed in the attached spreadsheets (Appendix
A), and peak flows are identified on Figures EX1 and D1 (Appendix D).

The contractor will be required to implement standard best management practices for
erosion control during construction.

IV.  DRAINAGE PLANNING FOUR STEP PROCESS

El Paso County Drainage Criteria require drainage planning to include a Four Step
Process for receiving water protection that focuses on reducing runoff volumes, treating
the water quality capture volume (WQCYV), stabilizing drainageways, and implementing
long-term source controls.

As stated in ECM Appendix 1.7., the Four Step Process is applicable to all new and re-
development projects with construction activities that disturb 1 acre or greater or that
disturb less than 1 acre but are part of a larger common plan of development. The Four
Step Process has been implemented as follows in the planning of this project:
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Step 1: Employ Runoff Reduction Practices
e Minimize Impacts: The proposed fire station facility is being constructed on a
previously developed site, so this project will inherently minimize drainage
impacts in comparison to development of a vacant site.

Step 2: Stabilize Drainageways
e There are no drainageways directly adjacent to this project site. Implementation
of the proposed on-site drainage improvements and Detention Basin will
minimize the downstream drainage impact from this site.

Step 3: Provide Water Quality Capture Volume (WQCV)

e EDB: The developed site will drain through a proposed Extended Detention
Basin (EDB) along the southeast boundary of the property. Site drainage will be
routed through the extended detention basin, which will capture and slowly
release the WQCV over an extended release period.

Step 4: Consider Need for Industrial and Commercial BMPs
e No outside storage or industrial uses are proposed for this site.
e The project will implement a Stormwater Management Plan including proper
housekeeping practices and spill containment procedures.
e On-site drainage will be routed through the Extended Detention Basin (EDB) to
minimize introduction of contaminants to the County’s public drainage system.

V. FLOODPLAIN IMPACTS

Floodplain limits in vicinity of this site are delineated in the applicable Flood Insurance
Rate Map, FIRM Panel No. 08041C0561G dated December 7, 2018. As depicted in the
FIRM exhibit enclosed in Appendix D, this site is not impacted by any delineated 100-
year FEMA floodplains.

VI. STORMWATER DETENTION AND WATER QUALITY

The proposed drainage and grading plan for the site includes a private Extended
Detention Basin (EDB) at the south boundary of the site. This facility has been designed
to provide the required stormwater detention and water quality mitigation for this site in
accordance with El Paso County drainage criteria. The required on-site detention volume
has been calculated based on the developed impervious area of the site.

As detailed in the detention pond hydraulic calculations in Appendix C, the required 100-
year Full-Spectrum Detention Volume has been calculated as 0.33 acre-feet. The
proposed on-site Extended Detention Basin (EDB) A has been designed for a storage
volume of 0.39 acre-feet, which meets the required full-spectrum detention volume, and the
outlet structure has been designed to discharge well below the existing peak flow rates.
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The proposed pond outlet structure has been designed using the UDFCD “UD-Detention”
calculation spreadsheets, providing for a 40-hour release of the WQCYV, and outlet structure
sizing to maintain maximum allowable release rates from the pond. The EDB will have a
grass-lined bottom to encourage infiltration of stormwater prior to discharging into the
downstream public drainage system.

The proposed stormwater detention facility will be owned and maintained by the Fire
District, and maintenance access will be provided from the adjacent parking lot.

According to the 2015 “Falcon Drainage Basin Planning Study” (DBPS) by Matrix Design
Group, a future Regional Detention Pond R1 is planned at the downstream confluence of the
West and Middle Tributary Channels.

VII. SUMMARY

The developed drainage patterns associated with the proposed Falcon Fire Station No. 3
project at the northwest corner of US24 and Old Meridian Road will remain consistent
with existing conditions and the overall drainage plan for area. Developed flows from
the site will drain through a proposed stormwater Detention Pond along the southeast
boundary of the property prior to discharging to the existing downstream drainage
system.

The proposed stormwater detention and water quality facilities have been designed to
mitigate developed flow impacts and meet the County’s stormwater detention and water
quality requirements. Construction and proper maintenance of the proposed Extended
Detention Basin, in conjunction with proper erosion control practices, will ensure that
this developed site has no significant adverse drainage impact on downstream or
surrounding areas.
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APPENDIX A

HYDROLOGIC CALCULATIONS
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Hydrologic Soil Group—EI Paso County Area, Colorado

Falcon Fire Station No. 3

Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI
19 Columbine gravelly A 4.8 100.0%
sandy loam, 0 to 3
percent slopes
Totals for Area of Interest 4.8 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when
thoroughly wet. These consist mainly of deep, well drained to excessively
drained sands or gravelly sands. These soils have a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well
drained soils that have moderately fine texture to moderately coarse texture.
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay
layer at or near the surface, and soils that are shallow over nearly impervious
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

USDA

=0
|

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/22/2020
Page 3 of 4



Hydrologic Soil Group—EI Paso County Area, Colorado Falcon Fire Station No. 3

Component Percent Cutoff: None Specified
Tie-break Rule: Higher

UsDA  Natural Resources Web Soil Survey 5/22/2020
== Conservation Service National Cooperative Soil Survey Page 4 of 4



Chapter 6 Hydrology

Table 6-6. Runoff Coefficientsfor Rational M ethod
(Source: UDFCD 2001)

Runoff Coefficients

Land Use or Surface Percent
Characteristics Impervious 2-year 5-year 10-year 25-year 50-year 100-year

HSG A&B | HSG C&D | HSG A&B | HSG C&D | HSG A&B | HSG C&D | HSG A&B | HSG C&D | HSG A&B | HSG C&D | HSG A&B | HSG C&D

Business

Commercial Areas 95 0.79 0.80 0.81 0.82 0.83 0.84 0.85 0.87 0.87 0.88 0.88 0.89

Neighborhood Areas 70 0.45 0.49 0.49 0.53 0.53 0.57 0.58 0.62 0.60 0.65 0.62 0.68
Residential

1/8 Acre or less 65 0.41 0.45 0.45 0.49 0.49 0.54 0.54 0.59 0.57 0.62 0.59 0.65

1/4 Acre 40 0.23 0.28 0.30 0.35 0.36 0.42 0.42 0.50 0.46 0.54 0.50 0.58

1/3 Acre 30 0.18 0.22 0.25 0.30 0.32 0.38 0.39 0.47 0.43 0.52 0.47 0.57

1/2 Acre 25 0.15 0.20 0.22 0.28 0.30 0.36 0.37 0.46 0.41 0.51 0.46 0.56

1Acre 20 0.12 0.17 0.20 0.26 0.27 0.34 0.35 0.44 0.40 0.50 0.44 0.55
Industrial

Light Areas 80 0.57 0.60 0.59 0.63 0.63 0.66 0.66 0.70 0.68 0.72 0.70 0.74

Heavy Areas 90 0.71 0.73 0.73 0.75 0.75 0.77 0.78 0.80 0.80 0.82 0.81 0.83
Parks and Cemeteries 7 0.05 0.09 0.12 0.19 0.20 0.29 0.30 0.40 0.34 0.46 0.39 0.52
Playgrounds 13 0.07 0.13 0.16 0.23 0.24 0.31 0.32 0.42 0.37 0.48 0.41 0.54
Railroad Yard Areas 40 0.23 0.28 0.30 0.35 0.36 0.42 0.42 0.50 0.46 0.54 0.50 0.58

Undeveloped Areas
Historic Flow Analysis--

Greenbelts, Agriculture 0.03 0.05 0.09 0.16 0.17 0.26 0.26 0.38 0.31 0.45 0.36 0.51

Pasture/Meadow 0 0.02 0.04 0.08 0.15 0.15 0.25 0.25 0.37 0.30 0.44 0.35 0.50

Forest 0 0.02 0.04 0.08 0.15 0.15 0.25 0.25 0.37 0.30 0.44 0.35 0.50

Exposed Rock 100 0.89 0.89 0.90 0.90 0.92 0.92 0.94 0.94 0.95 0.95 0.96 0.96

Offsite Flow Analysis (when 5

landuse is undefined) 0.26 0.31 0.32 0.37 0.38 0.44 0.44 0.51 0.48 0.55 0.51 0.59
Streets

Paved 100 0.89 0.89 0.90 0.90 0.92 0.92 0.94 0.94 0.95 095 | o9 || 09

Gravel 80 0.57 0.60 0.59 0.63 0.63 0.66 0.66 0.70 0.68 0.72 [070]1 | 074
Drive and Walks 100 0.89 0.89 0.90 0.90 0.92 0.92 0.94 0.94 0.95 0.95 0.96 0.96
Roofs 90 0.71 0.73 0.73 0.75 0.75 0.77 0.78 0.80 0.80 0.82 0.81 0.83
Lawns 0 0.02 0.04 | [oo8]] o1s 0.15 0.25 0.25 0.37 0.30 0.44 0.50

3.2 Time of Concentration

One of the basic assumptions underlying the Rational Method is that runoff is afunction of the average
rainfall rate during the time required for water to flow from the hydraulically most remote part of the
drainage area under consideration to the design point. However, in practice, the time of concentration can
be an empirica value that resultsin reasonable and acceptable peak flow cal culations.

For urban areas, the time of concentration (t;) consists of an initia time or overland flow time (t;) plusthe
travel time (t;) in the storm sewer, paved gutter, roadside drainage ditch, or drainage channel. For non-
urban areas, the time of concentration consists of an overland flow time (t;) plus the time of travel ina
concentrated form, such asa swale or drainageway. The travel portion (t;) of the time of concentration
can be estimated from the hydraulic properties of the storm sewer, gutter, swale, ditch, or drainageway.
Initial time, on the other hand, will vary with surface slope, depression storage, surface cover, antecedent
rainfal, and infiltration capacity of the soil, as well as distance of surface flow. The time of concentration
is represented by Equation 6-7 for both urban and non-urban aress.

May 2014 City of Colorado Springs 6-17
Drainage CriteriaManual, Volume 1
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Hydrology Chapter 6

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

Where:
t. = time of concentration (min)
t; = overland (initid) flow time (min)
t, = travel timein the ditch, channel, gutter, storm sewer, etc. (min)

3.21 Overland (Initial) Flow Time

The overland flow time, t;, may be cal culated using Equation 6-8.

0.395(1.1-C WL
{ =
1 S0.33
Where:

(Eq. 6-8)

overland (initial) flow time (min)

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

= 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)

t
Cs
L

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

3.2.2 Trave Time

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

V=c,8,”° (Eq. 6-9)
Where:
V = velocity (ft/s)
C, = conveyance coefficient (from Table 6-7)
Sy = watercourse slope (ft/ft)
6-18 City of Colorado Springs May 2014

Drainage CriteriaManual, Volume 1



Chapter 6 Hydrology

Table 6-7. Conveyance Coefficient, C,

Typeof Land Surface C,
Heavy meadow 25
Tillage/field 5
Riprap (not buried)” 6.5
Short pasture and lawns 7
Nearly bare ground 10
Grassed waterway 15
Paved areas and shallow paved swales 20

" For buried riprap, select C, value based on type of vegetative cover.

Thetravel timeiscalculated by dividing the flow distance (in feet) by the velocity calculated using
Equation 6-9 and converting units to minutes.

Thetime of concentration (t.) is then the sum of the overland flow time (t;) and the travel time (t;) per
Equation 6-7.

3.2.3 First Design Point Time of Concentration in Urban Catchments

Using this procedure, the time of concentration at the first design point (typically the first inlet in the
system) in an urbanized catchment should not exceed the time of concentration cal culated using Equation
6-10. Thefirst design point is defined as the point where runoff first enters the storm sewer system.

L
t =——+10 Eqg. 6-10
- =180 (Eq )

Where;

t. = maximum time of concentration at the first design point in an urban watershed (min)

L = waterway length (ft)

Equation 6-10 was devel oped using the rainfall-runoff data collected in the Denver region and, in essence,
represents regional “calibration” of the Rational Method. Normally, Equation 6-10 will result in alesser
time of concentration at the first design point and will govern in an urbanized watershed. For subsequent
design points, the time of concentration is calculated by accumulating the travel times in downstream
drainageway reaches.

3.24 Minimum Time of Concentration

If the calculationsresult in at, of lessthan 10 minutes for undeveloped conditions, it is recommended that
aminimum value of 10 minutes be used. The minimum t; for urbanized areasis 5 minutes.

3.25 Post-Development Time of Concentration
As Equation 6-8 indicates, the time of concentration isafunction of the 5-year runoff coefficient for a

drainage basin. Typically, higher levels of imperviousness (higher 5-year runoff coefficients) correspond
to shorter times of concentration, and lower levels of imperviousness correspond to longer times of

May 2014 City of Colorado Springs 6-19
Drainage CriteriaManual, Volume 1



Hydrology

Chapter 6

Figure 6-5. Colorado Springs Rainfall Intensity Duration Frequency

10.0

—4—100-Year

—4=50-Year
—B-25-Year
—#=10-Year

—ir—5-Year

—-2-Year

s

Rainfall Intensity, | (in/hr)

B uem nse

. |DataSou ce:ﬁNOAéAtias I
10 | 2, Volume lIl, Regional 1,
’ -~ |Elevation=6,840ft
0.0 - .
0 5 10 15 20 25 30 35 40 45 50 55 60
Duration, D (minutes)
IDF Equations
100 = -2.52 In(D) + 12.735
lso = -2.25In(D) + 11.375
5 = -2.00 In(D) + 10.111
l0=-1.75In(D) + 8.847
ls=-1.50 In(D) + 7.583
I,=-1.19 In(D) + 6.035
Note: Vaues calculated by
equations may not precisely
duplicate values read from figure.
6-52 City of Colorado Springs May 2014

Drainage CriteriaManual, Volume 1



020Z/.116 0260-€-ON-S4-NOOTV41Lvd
0.0} 0 d3dVOSANVYT 287 001 SNOIAYIJWI/SONIATING 090 'S v
diNl % | SNOIAYIdINI ¥3A0D (ow) SNOINYIdII EINe}) (ov) SNOINYIdII EINe}) (ow) (ov) NISvd
a31HOIIM| LIN3OY3d JLINIWLOTIAIA LIN3OY3ad /ININHOTIAIA vayvy LIN3OY3ad /ININHOTIAIA vayv
£ v34v-9ns Z V34v-9ns | VIYV-9NS IV.LOL
SVYIUV SNOIAYIdINI
8L¥'0 GE0 a3dvOSANVYT 287 960 SNOIAYIJWI/SONIATING 090 'S v
INIVA O o) d3IN00 (ov) o) d3IN00 (ov) o) d3IN00 (ov) (ov) NISVd
A31HOIAM /ININHOTIAIA /ININHOTIAIA vayvy /ININHOTIAIA vadv
| €vauv-ans Z v34v-9ns | VIYV-9NS IV.LOL
S3NTVA O ¥VIA-00L
1210 800 d3dvOSANVT 287 60 SNOIAYIJWI/SONIATING 090 'S v
INIVA O o) d3IN00 (ov) o) d3IN00 (ov) o) ¥3N00 (ov) (ov) NISVd
A31HOIAM /ININHOTIAIA /ININHOTIAIA vayvy /ININHOTIAIA vayv
| €vauv-ans Z v34v-9ns | VIYV-9NS IV.LOL
S3NTVA O ¥VIA-S
SNOLLIONOD ONILSIX3]

ONIY3INIONE Sdr

S1N3I3144309 440NNY ILISOdNOD
€ 'ON NOILVLS FdId NOOJTVd




0202/LL16 0260-£-ON-S4-NOO V4 1LvY
0000 000 MOAVaN 85¢ 85C g
08€'€9 0 a3dVOSANY ¥0'L 001 SNOIAYIJWI/SONIATING 08’} ¥8'C V|
diNl % | SNOIAYIdINI EINe}) (ow) SNOINY3dII EINe}) (ov) SNOINYIdII EINe}) (ow) (ov) NISvd
A31HOIIM| LIN3OY3d JLINIWLOTIAIA LIN3OY3ad /ININHOTIAIA vayvy IINENEE! /ININHOTIAIA vayv
£ V34v-9ns Z Va¥v-ans | VI¥V-9Ns V101
SVYIUV SNOIAYIdII
0S€°0 GE0 MOAVaW 85¢ 85¢ E
1€1°0 GE0 a3dvOSANYT ¥0'l 96°0 SNOIAYIJNI/SONIATING 08l ¥8¢C v
INTIVA D o) ¥3IN0D (ov) o} ¥3IN0D (ov) o} ¥3IN0D (ov) (ov) NISvd
A3LHOIFM /LNIWNJOT3IAIA /LNIWdJOT3IA3IA VEN JANNE [ ElORENEe] VENL
| € vauv-ans Z v3yv-ans | VIYV-9NS IV.LOL
SANTVA O ¥V3A-00L
080°0 800 MOAVaN 85 85C g
009°0 80°0 a3dVOSANVY ¥0'L 60 SNOIAYIJWI/SONIATING 08’} ¥8'C V|
3INIVA O o) d3IN00 (ov) o) d3IN00 (ov) o) ¥3N00 (ov) (ov) NISVd
A31HOIAM /ININHOTIAIA /ININHOTIAIA vayvy /ININHOTIAIA vayv
| €vauv-ans Z Va¥v-ans | VI¥V-9Ns V101
S3NTVA O ¥VIA-S
SNOLLIANOD d3d013A3a

ONIY3INIONE Sdr

S1N3I3144309 440NNY ILISOdNOD
€ 'ON NOILVLS FdId NOOJTVd




020z/LV 6

0260-€-ON-S3-NOD V4 1LV

vI0=0(9
GeLzL + (o1, 25z =%
€8G° L+ (01Ul .G L-=9
IVANYIA VIS LMD FOVNIVEA SONIES OAvHOT09 40 ALID NI SNOILYNO3 4-a-1 NO a3sva ALISNILNI (S
d3sn SI SILNNIN G NIHL ‘STLNNIA G NVYHL SS3T SI NOILYHLNIONOD 40 JNIL TVLOL Al xxx
1L +001 =91 (¥
(NMONM SI ALIDOTIA TINNVHO NIHM) A/T = FNIL TIAVHL TINNYHO SONINNVIA (€

STTVMS AIAVd MOTIVHS ANV SYIHV AIAVd HO4 0Z = O
AVMYTLYM ISSYHO HO4 6L =0
ANNOYD FYvE ATIVAN HO4 0L =D
SNMV1ANY JHNLSVYd LHOHS ¥O4 £ =D
d1314/39V11IL ¥046=0
MOQVIWN AAVIH ¥O46Z=0
(°0v(14/14)3d0O18)) « O = ALIDOTAA SOS (2
((e££°0vadOTS)(G OWVHLONTT MOTd ANV THIAO)(LNIIDIA4300 440NNY-11).G6€°0) = 091 MOT4 ANV THIAO (L

69'81 0L’ ¥Z'9 zLe z¢el z¢el €550 25€°0 'S L av
¥8'G 6.0 9’9 G8'¢ 0zl 0zl Ll 1€C G200 Gl 091 60l 0500 001 0S€°0 080°0 85C [z [z
90°€l €€'9 ¥Z'9 zLe z¢el z¢el Y 1€C 7100 0z 0.5 76 0100 001 1€1°0 009°0 ¥8'C v v
(s49) (s42) | (4H/ND | (dH/IND (NIW) (NIW) (NIW) (s/L3) (Ld4/14d) o) () (N1W) (La/L4) (L) (ov) | LNIOd

(©00LD ©SO | ¥A-00L UAS 2L 2L ©¥  |ALIDOT3A| 3dO1S |LNIIOIH430D | HLONTT | ()21 | 3dO1S [HLONIT|¥VIA-00L | ¥VIA-S | VI™V |NoIS3A NISve

MOTd Mvad  ALISN3LNI Iviol | V1oL @ S9S IONVAIANOD [ TANNVHO )
MoJ} |uueyd MO|{ puelIdAD
SNOILIANOD a3d013A3a

eVl 6.C G0'G 10°€ 11z 11z LY 102 8100 Gl 005 0/l 0100 001 8L¥0 12170 'S I v
(s49) (s42) | (4H/ND | (dH/IND (NIW) (NIW) (NIW) (s/L3) (Ld4/14d) o) () (N1W) (La/L4) (L) (ov) | LNIOd

(©00LD ©SO | ¥A-00L UAS 2L 2L ©¥  |ALIDOT3A| 3dO1S |LINIIOIH430D | HLONTT | ()21 | 3dO1S [HLONIT|¥VIA-00L | ¥VIA-S | VI™V |NoIS3A NISve

MOTd Mvad  ALISN3LNI Iviol | V1oL @ S9S IONVAIANOD | TANNVHO o)
MoJ} |uueyd MO|{ puelIdAD

ONIY3INIONT Sdr

SNOILIANOD ONILSIX3

QOHL3N TVNOLLVY
€ 'ON NOILVLS 3did NOOJTV4




APPENDIX B

HYDRAULIC CALCULATIONS



FALCON FIRE STATION NO. 3
STORM INLET SIZING SUMMARY

JPS ENGINEERING

BASIN FLOW INLET FLOW
Q5 | Q100 | INLET Q5 Q100 INLET INLET
FLOW | FLOW | FLOW % | FLOW | FLOW CONDITION / INLET | CAPACITY
INLET DP | (CFS) | (CFS) |OF BASIN| (CFS) | (CFS) TYPE SIZE (CFS)
A1 1 6.3 | 13.1 60 3.8 7.9 SUMP TYPE R 5 8.9
A2 1 6.3 | 13.1 20 13 26 SUMP TYPE R 5 8.9
A3 1 6.3 | 13.1 20 13 26 SUMP TYPE R 5 8.9

STORM-INLET-SIZING-FALCON-FS-NO-3-0520

7/17/2020




Version 4.05 Released March 2017

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Project:

FALCON FIRE STATION NO. 3 - INLET A1

Inlet ID:

Inlet A1

Taack

Seack
—

Heurs

a

Gutter Geometry (Enter data in the blue cells

Maximum Allowable Width for Spread Behind Curb

Side Slope Behind Curb (leave blank for no conveyance credit behind curb)
Manning's Roughness Behind Curb (typically between 0.012 and 0.020)

Gutter Width
Street Transverse Slope

Height of Curb at Gutter Flow Line
Distance from Curb Face to Street Crown

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft)
Street Longitudinal Slope - Enter 0 for sump condition
Manning's Roughness for Street Section (typically between 0.012 and 0.020)

Max. Allowable Spread for Minor & Major Storm
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm
Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is based on Depth Criterion
MAJOR STORM Allowable Capacity is based on Depth Criterion

Teack = 5.0 ft
Seack = 0.020 fi/ft
Neack = 0.020
Heurs = 6.00 inches
Terown = 50.0 ft
W= 2.00 ft
Sx = 0.010 fi/ft
Sw = 0.083 ft/ft
So= 0.000 fi/ft
NsTREET = 0.016
Minor Storm Major Storm
Thaax =| 50.0 | 50.0 ¢t
duax = 6.0 | 12.0 |inches
r O
Minor Storm Major Storm
Qutow =| sump | SUMP |cfs

UD-Inlet_v4.05-Falcon-FS-3-A1, Inlet A1

7/17/2020, 12:37 PM



| INLET IN A SUMP OR SAG LOCATION |

Version 4.05 Released March 2017

Design Information (Input] - MINOR MAJOR
Type of Inlet | CDOT Type R Curb Opening ﬂ Type = CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression 'a' from above) Alocal = 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1
Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 7.8 inches
Grate Information MINOR MAJOR I~ Override Depths
Length of a Unit Grate L, (G) = N/A feet
Width of a Unit Grate Wo = N/A feet
Area Opening Ratio for a Grate (typical values 0.15-0.90) Avatio = N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Ci(G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cy (G) = N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) G (G)= N/A
[Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening L, (C)= 5.00 feet
Height of Vertical Curb Opening in Inches Hyert = 6.00 inches
Height of Curb Orifice Throat in Inches Hinroat = 6.00 inches
Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) W, = 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Ci(C)= 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw(C)= 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co(C)= 0.67
Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dorate = N/A N/A ft
Depth for Curb Opening Weir Equation deub = 0.33 0.48 ft
Combination Inlet Performance Reduction Factor for Long Inlets RF combination = 0.77 0.99
Curb Opening Performance Reduction Factor for Long Inlets RFcyn = 1.00 1.00
Grated Inlet Performance Reduction Factor for Long Inlets RFgrate = N/A N/A

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Q, = 5.4 8.9 cfs
Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q peaK REQURED = 3.8 7.9 cfs

UD-Inlet_v4.05-Falcon-FS-3-A1, Inlet A1 7/17/2020, 12:37 PM



Project:
Inlet ID:

Version 4.05 Released March 2017

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

FALCON FIRE STATION NO. 3 - INLET A2 & A3

Inlet A2-A3

|—Toack Terowy |

T, Tuax |

Seack
—

Heurs

a

Gutter Geometry (Enter data in the blue cells
Maximum Allowable Width for Spread Behind Curb Teack = 5.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Neack = 0.020
Height of Curb at Gutter Flow Line Heurs = 6.00 inches
Distance from Curb Face to Street Crown Terown = 50.0 ft
Gutter Width W= 2.00 ft
Street Transverse Slope Sx = 0.010 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) Sw = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTREET = 0.016
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Thaax =| 50.0 | 50.0 it
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dax =| 6.0 | 12.0 |inches
Check boxes are not applicable in SUMP conditions r r
MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qaliow =| SUMP I SUMP Icfs

UD-Inlet_v4.05-Falcon-FS-3-A2-A3, Inlet A2-A3

7/17/2020, 12:39 PM



| INLET IN A SUMP OR SAG LOCATION |

Version 4.05 Released March 2017

Design Information (Input] - MINOR MAJOR
Type of Inlet | CDOT Type R Curb Opening ﬂ Type = CDOT Type R Curb Opening
Local Depression (additional to continuous gutter depression 'a' from above) Alocal = 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1
Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 7.8 inches
Grate Information MINOR MAJOR I~ Override Depths
Length of a Unit Grate L, (G) = N/A feet
Width of a Unit Grate Wo = N/A feet
Area Opening Ratio for a Grate (typical values 0.15-0.90) Avatio = N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Ci(G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cy (G) = N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) G (G)= N/A
[Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening L, (C)= 5.00 feet
Height of Vertical Curb Opening in Inches Hyert = 6.00 inches
Height of Curb Orifice Throat in Inches Hinroat = 6.00 inches
Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) W, = 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Ci(C)= 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw(C)= 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co(C)= 0.67
Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dorate = N/A N/A ft
Depth for Curb Opening Weir Equation deub = 0.33 0.48 ft
Combination Inlet Performance Reduction Factor for Long Inlets RF combination = 0.77 0.99
Curb Opening Performance Reduction Factor for Long Inlets RFcyn = 1.00 1.00
Grated Inlet Performance Reduction Factor for Long Inlets RFgrate = N/A N/A

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Q, = 5.4 8.9 cfs
Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q peaK REQURED = 1.3 2.6 cfs

UD-Inlet_v4.05-Falcon-FS-3-A2-A3, Inlet A2-A3 7/17/2020, 12:39 PM



JPS ENGINEERING

FALCON FIRE STATION NO. 3
STORM SEWER SIZING SUMMARY
PIPE FLOW PIPE CAPACITY
Q5 Q100 SELECTED MIN. FULL PIPE
FLOW FLOW PIPE PIPE CAPACITY
PIPE BASINS (CFS) (CFS) SIZE (IN) SLOPE (CFS)
A1 A1 3.8 7.9 18 1.0% 10.5
A2 A1,A2 5.0 10.5 18 1.0% 10.5
A3 A3 1.3 2.6 12 1.0% 3.6
ASSUMPTIONS:
1. STORM DRAIN PIPE ASSUMED TO BE RCP OR HDPE

STORM-INLET-SIZING-FALCON-FS-NO-3-0520

7/17/2020




Hydraulic Analysis Report

Project Data
Project Title: Project - Falcon Fire Station No. 3
Designer: JPS
Project Date: Friday, July 17, 2020
Project Units: U.S. Customary Units

Notes:

Channel Analysis: SD-A1-A2
Notes:

Input Parameters
Channel Type: Circular
Pipe Diameter: 1.5000 ft
Longitudinal Slope: 0.0100 ft/ft
Manning's n:  0.0130
Depth: 1.5000 ft

Result Parameters
Flow: 10.5043 cfs
Area of Flow: 1.7671 ft"2
Wetted Perimeter: 4.7124 ft
Hydraulic Radius: 0.3750 ft
Average Velocity: 5.9442 ft/s
Top Width: 0.0000 ft
Froude Number: 0.0000
Critical Depth: 1.2451 ft
Critical Velocity: 6.6989 ft/s
Critical Slope: 0.0098 ft/ft
Critical Top Width: 1.13 ft
Calculated Max Shear Stress: 0.9360 Ib/ft"2
Calculated Avg Shear Stress: 0.2340 Ib/ft"2



Channel Analysis: SD-A3

Notes:

Input Parameters
Channel Type: Circular
Pipe Diameter: 1.0000 ft
Longitudinal Slope: 0.0100 ft/ft
Manning's n:  0.0130
Depth: 1.0000 ft

Result Parameters
Flow: 3.5628 cfs
Area of Flow: 0.7854 ft"2
Wetted Perimeter: 3.1416 ft
Hydraulic Radius: 0.2500 ft
Average Velocity: 4.5363 ft/s
Top Width: 0.0000 ft
Froude Number: 0.0000
Critical Depth: 0.8057 ft
Critical Velocity: 5.2542 ft/s
Critical Slope: 0.0103 ft/ft
Critical Top Width: 0.79 ft
Calculated Max Shear Stress: 0.6240 Ib/ft"2
Calculated Avg Shear Stress: 0.1560 Ib/ft"2
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DETENTION POND CALCULATIONS



TENTION BASIN STAGE-STORAGE TABLE BUILDER

MHFD-Detention, Version 4.03 (May 2020)

Project: FALCON FIRE STATION NO. 3

Basin ID: A
ZONE 3
ZOME2
. ; ZONE 1
- I i i
VOLUME, EURV:E e =
-
ZONE 1 AND 2 oRIGE Depth Increment = ft _ _
PERMANENT- ORIFICES Optional Optional
ook 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 Top of Micropool - 0.00 -- - - 10 0.000
Selected BMP Type = EDB Bot EL=6828.0 - 1.00 - - - 3,766 0.086 1,888 0.043
Watershed Area = 2.84 acres - 3.00 - - - 5,462 0.125 11,116 0.255
Watershed Length = 670 ft Spillway=6831.0 - 4.00 - - - 6,397 0.147 17,045 0.391
Watershed Length to Centroid = 300 ft Top EL=6833.0 - 6.00 - - - 8,300 0.191 31,742 0.729
Watershed Slope = 0.013 ft/ft - - - -
Watershed Imperviousness = 63.40% [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 = 40.0 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) = 0.059 acre-feet acre-feet - - - -
Excess Urban Runoff Volume (EURV) = 0.222 acre-feet acre-feet - - - -
2-yr Runoff Volume (P1 = 1.191in.) = 0.160 acre-feet 1.19 inches - - - -

5-yr Runoff Volume (P1 = 1.5in.) = 0.210 acre-feet 1.50 inches - - - -

10-yr Runoff Volume (P1 = 1.75in.) = 0.250 acre-feet 1.75 inches - - - -
25-yr Runoff Volume (P1 = 2in.) = 0.303 acre-feet 2.00 inches - - - -

50-yr Runoff Volume (P1 = 2.25in.) = 0.356 acre-feet 2.25 inches - - - -
100-yr Runoff Volume (P1 = 2.52in.) = 0.419 acre-feet 2.52 inches - - - -
500-yr Runoff Volume (P1 = 3.14in.) = 0.559 acre-feet 3.14 inches - - - -
Approximate 2-yr Detention Volume = 0.144 acre-feet - - - -
Approximate 5-yr Detention Volume = 0.189 acre-feet - - - -
Approximate 10-yr Detention Volume = 0.228 acre-feet - - - -
Approximate 25-yr Detention Volume = 0.274 acre-feet - - - -
Approximate 50-yr Detention Volume = 0.303 acre-feet - - - -
Approximate 100-yr Detention Volume = 0.333 acre-feet - - - -
Define Zones and Basin Geometry - - - -
Zone 1 Volume (WQCV) = 0.059 acre-feet - - - -

Zone 2 Volume (EURV - Zone 1) = 0.163 acre-feet - - - -

Zone 3 Volume (100-year - Zones 1 & 2) = 0.111 acre-feet - - - -
Total Detention Basin Volume = 0.333 acre-feet - - -- -

MHFD-Detention_v4 03-Falcon-FS-3-0920, Basin 9/14/2020, 12:33 PM



DETENTION BASIN OUTLET STRUCTURE DESIGN

MHFD-Detention, Version 4.03 (May 2020)

Project: FALCON FIRE STATION NO. 3

Basin ID: A
r’ m;;gusz Estimated Estimated
" -ZONE 1
"MR:I: _L[ L } Stage (ft) Volume (ac-ft) Outlet Type
vouome] ey | ot iy s Zone 1 (WQCV) 1.18 0.059 Orifice Plate
To0-vEAR Zone 2 (EURV) 273 0.163 Orifice Plate
ZONE 1 AND 2 ORIFICE
PERMANENT- ORIFICES Zone 3 (100-year) 3.59 0.111 Weir&Pipe (Restrict)
Foot Example Zone Configuration (Retention Pond) Total (all zones) 0353

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

Underdrain Orifice Invert Depth =
Underdrain Orifice Diameter =

N/A

ft (distance below the filtration media surface)

N/A

inches

Underdrain Orifice Area =
Underdrain Orifice Centroid =

Calculated Parame

N/A

ters for Underdrain
ftZ

N/A

feet

User Input: Orifice Plate with one or more orifict
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
Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

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

es or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP)

0.00

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

2.73

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

10.90

inches

0.58

sg. inches (diameter = 7/8 inch)

e Row (numbered fi

Row 1 (required)

rom lowest to highest)

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

Calculated Parame

ters for Plate

4.028E-03 ft?
N/A feet
N/A feet
N/A ft?

Row 2 (optional) Row 3 (optional)

Row 4 (optional)

Row 5 (optional) Row 6 (optional)

Row 7 (optional)

Row 8 (optional)

0.00

0.91 1.82

0.58

0.58 0.58

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 Rectangt

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

ular)
Not Selected Not Selected
N/A N/A ft (relative to basin bottom at Stage = 0 ft)
N/A N/A ft (relative to basin bottom at Stage = 0 ft)
N/A N/A inches

Vertical Orifice Area =
Vertical Orifice Centroid =

Calculated Parameters for Vertical Ori
Not Selected Not Selected
N/A N/A
N/A N/A

fice

feet

User Input: Overflow Weir (Dropbox with Flat o

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

Horiz. Length of Weir Sides =

Overflow Grate Open Area %

Debris Clogging %

User Input: Outlet Pipe w/ Flow Restriction Plate

r Sloped Grate and

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

Zone 3 Weir Not Selected
3.50 N/A ft (relative to basin bottom at Stage = 0 ft)
5.00 N/A feet
0.00 N/A H:v
2.50 N/A feet
70% N/A %, grate open area/total area
50% N/A %

(Circular Orifice, R

Depth to Invert of Outlet Pipe =
Outlet Pipe Diameter =
Restrictor Plate Height Above Pipe Invert =

User Input: Emergency Spillway (Rectangular or
Spillway Invert Stage=

Spillway Crest Length =

Spillway End Slopes =

Freeboard above Max Water Surface =

Zone 3 Restrictor

estrictor Plate, or Rectangular Orifice)
Not Selected

0.00

N/A

12.00

inches

N/A

2.40

inches

Trapezoidal)
4.00

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

2.00

feet

4.00

H:V

1.00

feet

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

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 =

Calculated Parameter:

Zone 3 Weir Not Selected
3.50 N/A
2.50 N/A
78.25 N/A
8.75 N/A
4.38 N/A

for Qutlet Pipe w/

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 =

Zone 3 Restrictor |  Not Selected
0.11 N/A
0.12 N/A
0.93 N/A

Calculated Parameters for Spillway

0.63 feet
5.63 feet
0.18 acres
0.66 acre-ft

Calculated Parameters for Overflow Weir

feet
feet

ftZ
ftZ

Flow Restriction Plate

ftZ
feet
radians

Routed Hydrograph Results

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

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) =

MHFD-Detention_v4 03-Falcon-FS-3-0920, Outlet Structure

Predevelopment Q are higher than standard,;
the actual Outflows are negligible (0.1 cfs).

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 3.14
0.059 0.222 0.160 0.210 0.250 0.303 0.356 0.419 0.559
N/A N/A 0.160 0.210 0.250 0.303 0.356 0.419 0.559
N/A N/A 0.0 0.0 0.0 0.4 0.8 1.3 2.4
N/A N/A
N/A N/A 0.01 0.01 0.02 0.14 0.28 0.46 0.85
N/A N/A 2.2 2.8 3.3 4.3 5.1 6.2 8.3
0.0 0.1 0.1 0.1 0.1 0.1 0.5 1.0 2.0
N/A N/A N/A 2.3 1.8 0.2 0.6 0.8 0.8
Plate Plate Plate Plate Plate Plate Overflow Weir 1 | Outlet Plate 1 Spillway
N/A N/A N/A N/A N/A N/A 0.0 0.1 0.1
N/A N/A N/A N/A N/A N/A N/A N/A N/A
39 72 64 71 76 82 85 84 81
41 77 68 76 82 89 92 92 91
1.18 2.73 2.10 2.53 2.85 3.26 3.55 3.70 4.23
0.09 0.12 0.11 0.12 0.12 0.13 0.14 0.14 0.15
0.059 0.222 0.150 0.197 0.237 0.289 0.327 0.347 0.426
Note: While some ratios of Outflow to
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Text Box
Note:  While some ratios of Outflow to Predevelopment Q are higher than standard; the actual Outflows are negligible (0.1 cfs).


DETENTION BASIN OUTLET STRUCTURE DESIGN

MHFD-Detention, Version 4.00 (December 2019)
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DETENTION BASIN OUTLET ST RE DESIGN

Outflow Hydrograph Workbook Filename:

Inflow Hydrographs
The user can override the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program.

MHFD-Detention_v4 03-Falcon-FS-3-0920, 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 0.03 0.00 0.09
0:15:00 0.00 0.00 0.26 0.42 0.52 0.35 0.43 0.42 0.61
0:20:00 0.00 0.00 0.91 1.19 1.40 0.88 1.03 1.10 1.44
0:25:00 0.00 0.00 1.85 2.45 2.95 1.83 2.09 2.25 2.99
0:30:00 0.00 0.00 2.16 2.84 3.33 3.76 4.51 5.11 6.91
0:35:00 0.00 0.00 2.03 2.62 3.06 4.30 5.13 6.18 8.27
0:40:00 0.00 0.00 1.86 2.36 2.74 4.15 4.95 5.96 7.97
0:45:00 0.00 0.00 1.64 2.10 2.46 3.73 4.43 5.47 7.33
0:50:00 0.00 0.00 1.44 1.89 2.18 3.38 4.01 4.92 6.63
0:55:00 0.00 0.00 1.27 1.66 1.93 2.96 3.50 4.36 5.86
1:00:00 0.00 0.00 1.14 1.48 1.73 2.58 3.03 3.86 5.19
1:05:00 0.00 0.00 1.05 1.36 1.60 2.27 2.65 3.45 4.64
1:10:00 0.00 0.00 0.94 1.27 1.51 2.01 2.34 2.96 3.97
1:15:00 0.00 0.00 0.84 1.16 1.42 1.80 2.09 2.57 3.42
1:20:00 0.00 0.00 0.75 1.04 1.29 1.57 1.82 2.17 2.87
1:25:00 0.00 0.00 0.67 0.92 1.11 1.36 1.57 1.80 2.38
1:30:00 0.00 0.00 0.59 0.81 0.96 1.14 1.31 1.48 1.94
1:35:00 0.00 0.00 0.52 0.73 0.84 0.95 1.08 1.19 1.55
1:40:00 0.00 0.00 0.48 0.64 0.76 0.79 0.89 0.95 1.22
1:45:00 0.00 0.00 0.46 0.58 0.71 0.69 0.78 0.81 1.03
1:50:00 0.00 0.00 0.45 0.54 0.68 0.63 0.71 0.72 0.91
1:55:00 0.00 0.00 0.40 0.51 0.65 0.59 0.66 0.66 0.83
2:00:00 0.00 0.00 0.36 0.47 0.60 0.56 0.63 0.62 0.78
2:05:00 0.00 0.00 0.28 0.37 0.47 0.44 0.50 0.48 0.60
2:10:00 0.00 0.00 0.22 0.29 0.37 0.34 0.38 0.36 0.45
2:15:00 0.00 0.00 0.17 0.22 0.28 0.26 0.29 0.28 0.34
2:20:00 0.00 0.00 0.13 0.17 0.21 0.20 0.22 0.21 0.26
2:25:00 0.00 0.00 0.10 0.13 0.16 0.15 0.17 0.16 0.20
2:30:00 0.00 0.00 0.08 0.10 0.12 0.11 0.13 0.12 0.15
2:35:00 0.00 0.00 0.06 0.07 0.09 0.08 0.09 0.09 0.11
2:40:00 0.00 0.00 0.04 0.05 0.07 0.06 0.07 0.07 0.08
2:45:00 0.00 0.00 0.03 0.04 0.05 0.05 0.05 0.05 0.06
2:50:00 0.00 0.00 0.02 0.02 0.03 0.03 0.03 0.03 0.04
2:55:00 0.00 0.00 0.01 0.02 0.02 0.02 0.02 0.02 0.02
3:00:00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01
3:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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
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

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

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

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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Design Procedure Form: Extended Detention Basin (EDB)

UD-BMP (Version 3.07, March 2018)

Designer: JPS

Company: JPS

Date: September 14, 2020
Project: Falcon Fire Station No. 3
Location: Detention Basin A

Sheet 1 of 3

1. Basin Storage Volume
A) Effective Imperviousness of Tributary Area, |,
B) Tributary Area's Imperviousness Ratio (i = 1,/ 100 )
C) Contributing Watershed Area

D) For Watersheds Outside of the Denver Region, Depth of Average
Runoff Producing Storm

E) Design Concept
(Select EURV when also designing for flood control)

F) Design Volume (WQCV) Based on 40-hour Drain Time
(Virsian = (1.0 * (0.91 **- 119 *?+0.78 * i) / 12 * Area )

G) For Watersheds Outside of the Denver Region,
Water Quality Capture Volume (WQCV) Design Volume
(Vwacv orher = (d6"(Voesien/0.43))

H) User Input of Water Quality Capture Volume (WQCV) Design Volume
(Only if a different WQCV Design Volume is desired)

1) NRCS Hydrologic Soil Groups of Tributary Watershed
i) Percentage of Watershed consisting of Type A Soils
i) Percentage of Watershed consisting of Type B Soils
iii) Percentage of Watershed consisting of Type C/D Soils

J) Excess Urban Runoff Volume (EURV) Design Volume
For HSG A: EURV, = 1.68 * i
For HSG B: EURV = 1.36 * "%
For HSG C/D: EURVn = 1.20 *i"%®

K) User Input of Excess Urban Runoff Volume (EURV) Design Volume
(Only if a different EURV Design Volume is desired)

la= 63.4 %
s osu ]
Area = 2
s i

Choose One
(O Water Quality Capture Volume (WQCV)
(® Excess Urban Runoff Volume (EURV)

Voesion=]_____0.059 ] ac-t

Vorsanorers[____ Jact

Voesionusens[_ ] acf

HSG 4 = 100 %
HSG 5 = 0 %
HSG ¢p = 0 %

EURVpesien = 0.222 ac-ft

EURVoesinusens[ aoft

2. Basin Shape: Length to Width Ratio Lw=[___ 20 i1
(A basin length to width ratio of at least 2:1 will improve TSS reduction.)
3. Basin Side Slopes
A) Basin Maximum Side Slopes z= ft/ft
(Horizontal distance per unit vertical, 4:1 or flatter preferred) DIFFICULT TO MAINTAIN, INCREASE WHERE POSSIBLE
4. Inlet
Concrete Forebay
A) Describe means of providing energy dissipation at concentrated
inflow locations:
5. Forebay

A) Minimum Forebay Volume
(Vemn=___ 1% of the WQCV)
B) Actual Forebay Volume

C) Forebay Depth
(De = 12

inch maximum)
D) Forebay Discharge
i) Undetained 100-year Peak Discharge

i) Forebay Discharge Design Flow
(Qr =0.02 * Q100)

E) Forebay Discharge Design

G) Rectangular Notch Width

Vemin = 0.001 ac-ft
Ve = 0.001 ac-ft

De = 12.0 in

Qygo = 13.10 cfs

Q= 0.26 cfs

Choose One
(O Berm With Pipe

(® Wall with Rect. Notch
(O Wall with V-Notch Weir

Calculated Wy = in

Flow too small for berm w/ pipe

UD-BMP_v3.07-Falcon-FS-3-0920, EDB
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Design Procedure Form: Extended Detention Basin (EDB)

Sheet 2 of 3

Designer: JPS

Company: JPS

Date: September 14, 2020
Project: Falcon Fire Station No. 3
Location: Detention Basin A

6. Trickle Channel

A) Type of Trickle Channel

F) Slope of Trickle Channel

Choose One
(® Concrete

(O soft Bottom

S= 0.0050 ft/ ft

7. Micropool and Outlet Structure
A) Depth of Micropool (2.5-feet minimum) Dn = ft
B) Surface Area of Micropool (10 ft* minimum) Au= sq ft
C) Outlet Type
Choose One
(® Orifice Plate
O Other (Describe):
D) Smallest Dimension of Orifice Opening Based on Hydrograph Routing
(Use UD-Detention) Dorifice = 0.88 inches
E) Total Outlet Area Ax = 1.74 square inches
8. Initial Surcharge Volume
A) Depth of Initial Surcharge Volume Dis =III in
(Minimum recommended depth is 4 inches)
C) Initial Surcharge Provided Above Micropool Vs=cu ft
9. Trash Rack

A) Water Quality Screen Open Area: A; = A, * 38.5"(9'0‘095”)
B) Type of Screen (If specifying an alternative to the materials recommended

in the USDCM, indicate "other" and enter the ratio of the total open are to the
total screen are for the material specified.)

Other (YIN):

D) Total Water Quality Screen Area (based on screen type)

E) Depth of Design Volume (EURV or WQCV)
(Based on design concept chosen under 1E)

F) Height of Water Quality Screen (H+g)

G) Width of Water Quality Screen Opening (W gpening)
(Minimum of 12 inches is recommended)

A= square inches

S.S. Well Screen with 60% Open Area

[

Agtal = 103 sq. in.

H= feet

Hg= 60.76 inches

W apening = 12.0 inches  VALUE LESS THAN RECOMMENDED MIN. WIDTH.

WIDTH HAS BEEN SET TO 12 INCHES.

UD-BMP_v3.07-Falcon-FS-3-0920, EDB
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Design Procedure Form:

Extended Detention Basin (EDB)

Designer: JPS

Company: JPS

Date: September 14, 2020
Project: Falcon Fire Station No. 3
Location: Detention Basin A

Sheet 3 of 3

10. Overflow Embankment

A) Describe embankment protection for 100-year and greater overtopping:

B) Slope of Overflow Embankment
(Horizontal distance per unit vertical, 4:1 or flatter preferred)

Buried Riprap Spillway

ze=[ 300 _ ]ft/ft

DIFFICULT TO MAINTAIN, INCREASE WHERE POSSIBLE

11. Vegetation

Choose One
O Irrigated

(® Not Irrigated

12. Access

A) Describe Sediment Removal Procedures

Periodic inspection and maintenance by property owner as required;

Ramp provided for skid-loader access to pond bottom

Notes:

UD-BMP_v3.07-Falcon-FS-3-0920, EDB
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FIGURES



National Flood Hazard Layer FIRMette & Legend

04°36'57"W 38°56'1"N SEE FIS REPORT FOR DETAILED LEGEND AND INDEX MAP FOR FIRM PANEL LAYOUT

Without Base Flood Elevation (BFE)
Zone A, V, A99

SPECIAL FLOOD With BFE or Depth Zone AE, A0, AH, VE, AR

HAZARD AREAS Regulatory Floodway

0.2% Annual Chance Flood Hazard, Areas
of 1% annual chance flood with average

depth less than one foot or with drainage
areas of less than one square mile Zone x

m Future Conditions 1% Annual
Chance Flood Hazard Zone x

| 4 Area with Reduced Flood Risk due to

vy 4

OTHER AREAS OF Levee. See Notes. Zone X
FLOOD HAZARD 'Il Area with Flood Risk due to LeveeZzone D

No SCREEN Area of Minimal Flood Hazard Zone x

[ Effective LOMRs

OTHER AREAS Area of Undetermined Flood Hazard zone D

GENERAL | = = == Channel, Culvert, or Storm Sewer
STRUCTURES 1111111 Levee, Dike, or Floodwall

202 Cyoss Sections with 1% Annual Chance
—17.5 Water Surface Elevation

\ — — Coastal Transect
i s 4 ~ww 3w Base Flood Elevation Line (BFE)
Lt N s -

Limit of Study
Jurisdiction Boundary
----- — Coastal Transect Baseline

i. J -

v - OTHER |- —— i i

08D -1 05616 ’ FEATURES Profile Baselllne

4 4 ————— Hydrographic Feature
~f. 12 f7f2018
‘ Digital Data Available
No Digital Data Available

MAP PANELS Unmapped

? The pin displayed on the map is an approximate
point selected by the user and does not represent
an authoritative property location.

This map complies with FEMA's standards for the use of
digital flood maps if it is not void as described below.
The basemap shown complies with FEMA's basemap
accuracy standards

The flood hazard information is derived directly from the
authoritative NFHL web services provided by FEMA. This map
was exported on 7/17/2020 at 4:15 PM and does not
reflect changes or amendments subsequent to this date and
time. The NFHL and effective information may change or
become superseded by new data over time.

This map image is void if the one or more of the following map
elements do not appear: basemap imagery, flood zone labels,
legend, scale bar, map creation date, community identifiers,
FIRM panel number, and FIRM effective date. Map images for
Feet 1 6 OOO unmapped and unmodernized areas cannot be used for
- )
regulatory purposes.
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