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Project Location

Project Name: Retail/Drive-Thru

Location: Northwest corner of Pardee Street and Hess Road
Address: TBD

Parcels/Tax Lots: 2233-284-23-005

Zoning: PD Commercial (Horseshoe Ridge)

Site Area: Total = +0.846 Acres

City, County, State: Town of Parker, Douglas County, Colorado
Governing Agency: Town of Parker

Design Criteria: “Storm Drainage and Environmental Criteria Manual”, Town of Parker,
Colorado, Revised and Adopted February 2014
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Engineer’s Certification

This report for the stormwater design of the Propsoed Retail/Drive-Thru was prepared
by me or under my direct supervision in accordance with the provisions of the Town of
Parker Storm Drainage and Environmental Criteria Manual. | understand that the Town of
Parker and its designated town authority do not and will not assume liability for drainage
facilities designed by others.

Signature

45 O8S

Colorado P.E. License No.

Seal and Date
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Section 1 — Project Overview

This report accompanies Civil Engineering Design plans to construct a new commercial
Retail/Drive-Thru area within the Town of Parker.

The subject site (Lot 2, Block 1, as shown on the predeveloped basin drainage map,
Appendix G) contains native grasses and is surrounded by public roads on the east and
south, existing vacant lot to the north, and existing residential to the west. The property
is +\-0.846-acres and has one allowed access point to the public right of way. The property
is located in the northwest corner of corner of the intersection of Pardee Street and Hess
Road.

The proposed onsite improvements include rough grading to provide a building pad,
construction of a new commercial building. Other improvements include asphalt parking,
concrete sidewalks, landscaping, water and sewer connections, storm drainage
management facility, and temporary & permanent erosion control facilities. A newly
proposed stormwater detention pond will be installed in the southwest corner of the site
adjacent to the planned outlet.

Section 2 — Pre-Developed Conditions

The site is located on FEMA MAP 08035C0182G and does not contain any mapped
floodplain areas. (See Appendix A — FIRM Flood Plain Panel).

The subject lot was included in the original Final Drainage Report for Horseshoe
Subdivision prepared by Tetra Tech, September 2005 and Revised date of January 17,
2006, for calculation purposes only. No stormwater facilities were constructed outside of
the existing conveyance pipe that is located for this site to tie into at time of development.

Majority of the site slopes towards the east at roughly 1% to 10%. Current stormwater
runoff would flow over the curb into the right of way of Pardee Street. The existing
conveyance pipe under Hess Road was sized for this contributing subbasin.

The NRCS classifies soils on all of Lot 2 as Hydrologic Group “B”, with a very small portion
of Group “C”. Since the majority of the site is Group “B”, the calculations for this type of
soil were used per UDFCD Manual. See Appendix C for more NRCS information.

Existing conditions for the site show an overall percent imperviousness of 2.4%, an
existing Conditions Basin Map is included in the Appendix. See Appendix E for the
calculations.
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Section 3 — Post-Developed Conditions

Site improvements will include, but are not limited to, constructing a new commercial
retail building, asphalt parking lot, concrete sidewalks, landscaping, water and sewer
connections, storm drainage facility improvements, and temporary & permanent erosion
control facilities.

The post-developed drainage area for this site is roughly 0.792 acres. This new pond will
be constructed to hold runoff from the proposed development.

The proposed subbasins have been analyzed and modeled as one subbasin due to all of
the runoff will sheet flow and/or be conveyed to the proposed pond via curb and gutter
or concrete pans: (See Appendix G for the Existing and Proposed Basin Maps). The
northewest portion of the site will be consisted of Basin OS1 which drains to the adjacent
site to the north.

Subbasin 1 — This 0.792-acre subbasin currently contains the building, asphalt parking,
concrete sidewalks, concrete pans, landscaping, and the proposed detention facility. Roof
drain lines from the building will be hard lined directly to the proposed on-site
conveyance system. Runoff from this basin will flow primary from the northeast to the
southwest via sheet flow and shallow concentrated flows. Flows will then be emptied into
the proposed pond via curb scuppers and rip rap. The proposed detention pond will
outlet the detained water via and existing outlet pipe under Hess Road. The outlet pipe
will have a metered flow leaving the facility. The percent imperviousness for this basin is
51.9%.

Subbasin OS1 — This 0.160-acre subbasin contributes due to the proposed grading on the
site. Since the existing site if fairly steep across it, it is necessary to keep the shared
driveway included into this conveyance system. This subbasin contains asphaltic concrete
and sidewalk areas. Runoff from this subbasin will be directed towards the northeast into
an area inlet. Flows will then travel into the conveyance piping and eventually to the
existing regional detention pond. The percent imperviousness for this basin is 83.4%.

Flow Rates/Conveyance Table:

5-year 10-year 100- 100-year
. Area 5-year 10-year
Subbasin Developed Developed year Developed
(acres) Coeff. Coeff.
Flow Flow Coeff. Flow
1 0.792 0.42 1.4 0.48 1.8 0.67 4.10
0s1 0.160 0.71 0.4 0.73 0.6 0.82 1.20

Ridgetop Engineering

Project # 18-075-001
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Precipitation data is obtained from the Storm Drainage and Environmental Criteria
Manual from the Town of Parker.

TABLE 5.1
ONE-HOUR POINT RAINFALL
Frequency of Design One-hour Point
Event Rainfall, P,

(yr) (in)

2 0.99

5 1.39

10 1.64

25 1.98

50 2.31
100 2.60

Peak discharge flow rates from this project are included in the Appendix. All conveyance
for the project is provided via overland flow and curb and gutter.

Section 4 - Hydrologic Calculations

Water Quality & Detention Design:

Stormwater quality treatment will be provided within the detention pond. An outlet
structure will be required to outlet the WQCV at 40 hours drain time and at the release
rates as required by the Town of Parker Storm Drainage and Environmental Criteria
Manual. The detention volume above the WQCV will spill over the structure and will have
a controlled outlet flow. Water quality and detention facilities will need to be constructed
prior to or at the same time as the proposed infrastructure improvements on the overall
site. Please see Appendix D and E for calculations.

Detention Pond Design:

The proposed detention pond will accommodate the proposed developed contributing
area. The total contributing developed subbasin area is 0.792 acres, with an
imperviousness of 51.9%. The proposed construction of the stormwater detention pond
will also include the construction of a new outlet structure. Water from the pond will
flow through the new outlet structure into an existing 18” stub pipe.

The historic peak 100-year runoff release rate is 2.9 cfs. The detention pond will release
the detained runoff at a 100-year release rate of 1.0 cfs, (as shown in the UDFCD
Spreadsheet, UD-Detention_V3.07). The calculated detention volume (including WQ) is
0.081 acre-ft at the 100-yr water surface elevation. All calculations can be found in the
Appendix section of this report.

Ridgetop Engineering Project # 18-075-001 Page 5
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Section 5 — Design and Placement of Construction BMP’s

Temporary Erosion and Sediment Control:

All erosion and sediment control measures shall be governed by the requirements of the
Town of Parker. A combination of silt fence, temporary conveyance swales, slope
protection, rock socks, constructions fences, and temporary sediment pond will be
implemented to prevent offsite discharge of sediment. An engineered temporary erosion
and sedimentation control plan was prepared to direct the contractor in complying with
these requirements.

Temporary swales will be installed along the property lines at certain locations to prevent
sediment laden storm water from discharging offsite. Temporary slope protection will be
installed along permanent slopes equal to 3:1 horizontal to vertical. Slope protection may
include surface roughening, temporary erosion control blankets or other approved
equivalent.

A construction entrance will be installed at the proposed entrance. This construction
entrance will be relocated as necessary to accommodate the proposed site
improvements.

Permanent Erosion and Sediment Control:

Permanent erosion and sediment control will be provided onsite to minimize long term
erosion impacts and minimize the amount of sediment that discharges offsite. All areas
of the natural ground surface which are not covered in impervious surfaces will be
resurfaced with landscaping or native vegetation. The owner will maintain the grounds
to ensure there are no areas of erosion.

Ridgetop Engineering Project # 18-075-001 Page 6
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References

e Town of Parker, “Storm Drainage and Environmental Criteria Manual”, Revised
February 2014.

e Urban Drainage & Flood Control District Drainage Criteria Manual

e FEMA Flood Insurance Rate Map, Community Panel #08035C0182G; March 16,
2016.

e USDA Natural Resources Conservation Service Web Soil Survey (WSS) aka NRCS
Soils Map

e Survey prepared by PLS Group., dated 1/15/2019

e Final Drainage Report for Horseshoe Ridge Subdivision by Tetra Tech, Dated
September 2005 and Revised date of January 17, 2006
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Appendix A — FIRM Floodplain Panel
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Appendix B — Vicinity Map
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Hydrologic Soil Group—Castle Rock Area, Colorado
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Hydrologic Soil Group—Castle Rock Area, Colorado
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area: Castle Rock Area, Colorado
Survey Area Data: Version 11, Sep 10, 2018

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Jun 10, 2014—Aug
21,2014

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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Hydrologic Soil Group—Castle Rock Area, Colorado

Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI
Lo Loamy alluvial land C 0.1 2.3%
NeE Newlin gravelly sandy B 2.3 97.7%
loam, 8 to 30 percent
slopes
Totals for Area of Interest 24 100.0%
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

5/6/2019
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Hydrologic Soil Group—Castle Rock Area, Colorado

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

UsDA  Natural Resources Web Soil Survey 5/6/2019
== Conservation Service National Cooperative Soil Survey Page 4 of 4
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UDFCD Intensity-Duration Calculations:

Equation 5-1

| = (28.5*P1) / ((10+Tc)"0.786)

Where: | = rainfall intensity (inches per hour)
P1 = 1-hour point rainfall depth (inches)
Tc=Time of Concentration (minutes)

Duration P1 5 10 15 20 25 30 Tc Rainfall
2-year 0.99 3.36 2.68 2.25 1.95 1.73 1.55 Enter Td
5-year 1.39 4.71 3.76 3.16 2.73 2.42 2.18 Enter Td
10-year 1.64 5.56 4.44 3.72 3.23 2.86 2.57 Enter Td
100-year 2.6 8.82 7.03 5.90 5.11 4.53 4.08 Enter Td
Notes:

Visit NOAA Atlas 14 to obtain 1-hour point rainfall depths (P1)
https://hdsc.nws.noaa.gov/hdsc/pfds/pfds map cont.html
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TOWN OF PARKER STORM DRAINAGE AND ENVIRONMENTAL CRITERIA MANUAL

5. HYDROLOGIC CRITERIA

5.1 INTRODUCTION

This section presents the criteria and methodology for determining storm runoff design peaks and
volumes to be used in the Town of Parker for preparation of storm drainage plans and facility design. In
general, hydrologic analysis of the initial and major storm events for both the historic and fully
developed site conditions is required. In addition to the hydrologic analysis for a site, a hydrologic
analysis should be performed for all off site basins that impact the proposed site. The Town of Parker
adopts procedures prescribed by the Urban Drainage and Flood Control District (UDFCD) for
performing hydrologic analysis. These procedures may be found in the Rainfall and Runoff sections of
the MANUAL. Standards and technical criteria found in the MANUAL should be followed except
where superseded by specific requirements of this manual.

5.2 DESIGN RAINFALL

For any storm runoff technique, design rainfall must first be established. The design rainfall data to be
used for the Town of Parker were obtained from NOAA Atlas 2, Precipitation— Frequency Atlas of the
Western United States, Volume IlI- Colorado. The design storm events developed and utilized are the
same as those used by UDFCD.

The one-hour point rainfall depths for different frequency events are shown in Table 5.1 herein.
Rainfall intensity as a function of the one-hour point rainfall and the time of concentration can be
approximated by the following equation which appears in the MANUAL as Equation RA-5.

1= (28.5P,)/(10+t,)" 7

Where, 1= rainfall intensity (in/hr)
P; = one-hour point rainfall depth (in)
t. = time of concentration (min)

Graphical presentation of the equation is shown as the Time-Intensity-Frequency curves in Figure 5.1
herein. Rainfall intensity for use in the Rational Method may be taken from Figure 5.1 or calculated
using the equation.
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TABLE 5.1
ONE-HOUR POINT RAINFALL
Frequency of Design One-hour Point
Event Rainfall, P,

(yr) (in)

2 0.99

5 1.39

10 1.64

25 1.98

50 2.31

100 2.60

5.3 FLOOD HYDROLOGY OVERVIEW

Various methods exist to determine appropriate flood peaks or hydrographs for storm drainage
planning and design. Methods for determining flood peaks or hydrographs are the Rational Method,
the Colorado Urban Hydrograph Procedure (CUHP), and Urban Drainage Stormwater Management
(UDSWM) model. The Town of Parker discourages the use of computer models other than CUHP and
UDSWM since these programs are preferred, if not required, by UDFCD for studies involving major
drainageways where UDFCD approval is sought or where maintenance eligibility is requested.

The three methods are briefly described in this section, and a discussion of their applicability to the
Town of Parker is discussed. UDSWM is mostly used to combine and route the hydrographs generated
using CUHP.

In general, the Rational Method is the most widely used and accepted technique for determining peak
flows in urban areas for small basins. Within the constraints outlined in the MANUAL, use of the
Rational Method provides a relatively simple but effective way to analyze storm runoff.

CUHP is somewhat more complicated than the Rational Method. It allows a manual computation of a
runoff hydrograph which may be used for further hydraulic routing through channels and/or detention
ponds. Historically, CUHP is best used in urban areas for which runoff coefficients have been derived.
However, recent improvements by UDFCD include consideration for different soil types, thus CUHP
is now more applicable to rural areas. The reader is referred to UDFCD for the latest version of
CUHP.

UDSWM is a computer model that generates runoff hydrographs and routes and combines these
hydrographs. UDSWM is a modified version of the Runoff Block of the Environmental Protection
Agency’s Storm Water Management Model (SWMM). It has been modified to be used in conjunction
with CUHP. Table 5.2 herein provides guidance on selecting the appropriate method for a given
project.
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Intensity, Duration, Frequency
Parker, Colorado
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FIGURE 5.1
RAINFALL INTENSITY VERSUS DURATION CURVES FOR PARKER, COLORADO
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Appendix E — Calculations

Ridgetop Engineering Project # 18-066-001



Weighted Runoff Coefficients - Existing Conditions

Project - Lot 2 Retail

Calculated By: BSA
Checked By: MRB

Job Number: 18-075-001 Date:  5/28/2019
Soil Types: Loamy Alluvial Land
Proposed/ | IMP% Newlin Gravelly Sandy loam, 8 to 30 percent slopes
Existing Roof 90
Concrete Drive/Walk 90
Landscaping 2 Hydrologic Grouping: Type B and Type C
Multi-family (attached) 75
Gravel 40 Runoff Coefficients: C = Kc
Commercial 95 Kc(2year) = 0.84i*1.169
Undeveloped Historical 2 Kc(5year) =0.86i"1.088
Kc(10year) = 0.81i+.057
Kc(100year) = 0.47i+0.426
Existing Subbasins Land Use (Acres) Weighted Runoff Coefficient
Total Concrete | Landscape | Undeveloped
Subbasin Area Roof Drive/Walk |Native Grass] Historical Gravel Commercial C2 C5 C10 C100 %lmp
1.00 0.846 0.000 0.007 0.000 0.946 0.000 0.000 0.01 0.02 0.08 0.44 3.0
TOTAL AREA: 0.846 ACRES
TOTAL IMPERVIOUS: 2.98 percent




STANDARD FORM SF-2
TIME OF CONCENTRATION - TOTAL BASIN
SUBDIVISION: LOT 1 - TLE

CALCULATED BY: BSA DATE: 5/28/2019
SUB-BASIN INITIAL/OVERLAND TRAVEL TIME t. CHECK FINAL REMARKS
DATA TIME (t) (t) (URBANIZED BASINS) t
DESIG: C10 | AREA |LENGTH|] SLOPE t; LENGTH] SLOPE| VEL. tt  |COMP.] TOT. LENGTH] tc=(L/180)+10
Ac Ft % Min Ft % FPS Min t Ft Min Min

(1) () ®) (4) () (6) (7) (8) 9 1 0oy a1 (12) (13) (14)

1.00 0.08 [ 0.85 25 5.6 5.2 240 5.3 1.5 2.7 7.8 265 11.5 7.8




JOB NO: 18-066-001

CALCULATED BY : BSA STANDARD FORM SF-3
DATE: 5/28/2019 REV: STORM DRAINAGE SYSTEM DESIGN PROJECT: LOT 1-TLE
CHECKED BY: MRB (RATIONAL METHOD PROCEDURE) DESIGN STORM: 5-YEAR
TOTAL BASIN
DIRECT RUNOFF |TOTAL RUNOFF STREET PIPE TRAVEL TIME
7 7 >
Z - z T R —_ = = 1w Eowlz wlw T = R
o zZIS 9l & ol ZI< & x o z|l- & T ola <ly 2l2 Sl S|y ule Flc 2). =2
SUBBASIN &é‘ﬂé&g%%g“gz}%—%Oédgg%—%Oégé:@;&;gé%gggggwg
=) =) xr © W = n »w O]la Oo]» - w
o o > REMARKS
2 16 1@ 16 16 1@ 16 10O J0ofan]a) @3y 4] as] ae) a7 (18)] (191 (200 (21) (22)
1.00 0.85] 0.02] 7.8 | 0.02] 4.12] 0.1

Page 1 5-YEAR



JOB NO: 18-066-001

CALCULATED BY : BSA STANDARD FORM SF-3
DATE: 5/28/2019 REV: STORM DRAINAGE SYSTEM DESIGN PROJECT: LOT 1-TLE
CHECKED BY: MRB (RATIONAL METHOD PROCEDURE) DESIGN STORM: 10-YEAR
TOTAL BASIN
DIRECT RUNOFF |TOTAL RUNOFF STREET PIPE TRAVEL TIME
ol o >
Z = z & w . . = —~ _Juw Eouwlz wly T = R
o zIg 9IF & ol ZI< & « ® = IR x ola 1Y 216 Ola s|w wl5 =lc o] . Z
SUBBASIN &é‘ﬂé&g%%g“gz}%—%Oédgg%—%Oégé:@;&;gé%gggggwg
&) &) xr © W = n n Oja O}|» = w
o o > REMARKS
2 13 1@ 16 16 1@ 16 1O Jojuan] 2y @3)) a4 5] (16 (17)f (18)1 (19)] (20)] (21) (22)
1.00 0.85] 0.08] 7.8 1 0.07]14.86] 0.3

Page 1 10-YEAR



CALCULATED BY: BSA STANDARD FORM SF-3 JOB NO: 18-066-001
DATE: 5/28/2019 REV: STORM DRAINAGE SYSTEM DESIGN PROJECT: LOT 1-TLE
CHECKED BY: MRB (RATIONAL METHOD PROCEDURE) DESIGN STORM: 100-YEAR
TOTAL BASIN
DIRECT RUNOFF J]TOTAL RUNOFF STREET PIPE TRAVEL TIME
) ) >
Zz z b ouw — —~ ~|=< T ~|w bslz slw T E o =
) < ol ~lx & < ~ o < =~ x ~ju olo © ~w wlk —~
a c|< sl Tz o]l T =l =1 |- gl =l |h cla S| g Tl = =
o o > REMARKS
@21 1@ 16 16 1@ 16 106 100101 a2 (3] 491 (191 (e dn] (18)] (19)] (20)] (21) (22)
1.00 0.85] 0.44] 78 | 037 7.71] 2.9
100-YEAR

Page 1



Weighted Runoff Coefficients - Developed Condition Calculated By: BSA

Project - Lot 2 Retail Checked By: MRB

Job Number: 18-075-001 Date: 10/29/2019
Soil Types: Loamy Alluvial Land

Proposed/ | IMP% Newlin Gravelly Sandy loam, 8 to 30 percent slopes
Existing Roof 90
Concrete Drive/Walk 90
Landscaping 2 Hydrologic Grouping: Type B
Multi-family (attached) 75
Gravel 40 Runoff Coefficients: C = Kc
Commercial 95 Kc(2year) = 0.84i*1.169
Undeveloped Historical 2 Kc(5year) =0.86i"1.088

Kc(10year) = 0.81i+.057
Kc(100year) = 0.47i+0.426

Proposed Basins (proposed conditions Land Use (Acres) Weighted Runoff Coefficient
Total Concrete | Landscape | Undeveloped B
Subbasin Area Roof Drive/Walk |Native Grass] Historical Gravel Commercial C2 C5 C10 C100 %Imp
1.00 0.792 0.108 0.341 0.343 0.000 0.000 0.000 0.39 0.42 0.48 0.67 51.9
0s1 0.160 0.000 0.148 0.012 0.000 0.000 0.000 0.68 0.71 0.73 0.82 83.4
TOTAL AREA: 0.952 ACRES

TOTAL IMPERVIOUS: 57.18 percent




STANDARD FORM SF-2
TIME OF CONCENTRATION - TOTAL BASIN
SUBDIVISION: LOT 1 - TLE

CALCULATED BY: BSA DATE: 10/29/2019
SUB-BASIN INITIAL/OVERLAND TRAVEL TIME t. CHECK FINAL REMARKS
DATA TIME (t) (t) (URBANIZED BASINS) t
DESIG: C10 | AREA |LENGTH|] SLOPE t; LENGTH] SLOPE| VEL. tt  |COMP.] TOT. LENGTH] tc=(L/180)+10

Ac Ft % Min Ft % FPS Min te Ft Min Min
(1) (2) (3) (4) (5) (6) (7) (8) 9) (0 | (11) (12) (13) (14)
1.00 0.48 [ 0.79 30 2.0 4.9 270 1.0 1.5 3.0 7.9 300 11.7 7.9
0S1 0.73 | 0.16 30 2.0 2.9 90 1.5 1.5 1.0 3.9 120 10.7 5.0




STANDARD FORM SF-3 JOB NO: 18-066-001

CALCULATED BY : BSA
DATE: 10/29/2019 REV: STORM DRAINAGE SYSTEM DESIGN PROJECT: LOT1-TLE
CHECKED BY: MRB (RATIONAL METHOD PROCEDURE) DESIGN STORM: 5-YEAR
TOTAL BASIN
DIRECT RUNOFF |TOTAL RUNOFF STREET PIPE TRAVEL TIME
ol @ >
Z - z T R — = = —Nw Eowlz wly I = R
o 213 o|s ol6 il 2l= oo 2ls 2l 2|5 ol g 218 | 2|2 SlE o|w u|E =le 2] =
SUBBASIN é 8 % é % s % § g 6 s Z g é — g % s g g é % é g % % % % é % g 5 |_\|_/ % IE:I:/ - g
- 7 7 - > REMARKS
2 13 ]@® 16 16 1O 106 10O J0aoan] 2] (13)) (14)] (15] (16)] (17)] (18)] (19)] (20) ] (21) (22)
1.00 0.79] 042] 79 ]10.33] 41 14
0Ss1 0.16] 0.71] 50 10111 3.36] 04
5-YEAR
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JOB NO: 18-066-001

STANDARD FORM SF-3

CALCULATED BY : BSA
DATE: 10/29/2019 REV: STORM DRAINAGE SYSTEM DESIGN PROJECT: LOT 1-TLE
CHECKED BY: MRB (RATIONAL METHOD PROCEDURE) DESIGN STORM: 10-YEAR
TOTAL BASIN
DIRECT RUNOFF |TOTAL RUNOFF STREET PIPE TRAVEL TIME
1 o .
Z = z I-Lt w . . = —~ _Juw Eouwlz wly T = R
o zZIS 9l & ol ZI< & x o z|l- & T ola <ly 2l2 Sl S|y ule Flc 2). =2
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@) @) r © W = o n Ola Of|» a u
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2 163 1@ 16 16 1@ 16 10O J0ofan]a) @3y 4] as] e a7 (18)] (191 (200 (21) (22)
1.00 0.79| 048] 79 10.38]1484] 1.8
0s1 0.16| 0.73] 5.0 1 0.1214.71] 0.6
10-YEAR
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CALCULATED BY : BSA STANDARD FORM SF-3 JOB NO: 18-066-001
DATE: 10/29/2019 REV: STORM DRAINAGE SYSTEM DESIGN PROJECT: LOT 1-TLE
CHECKED BY: MRB (RATIONAL METHOD PROCEDURE) DESIGN STORM: 100-YEAR
TOTAL BASIN
DIRECT RUNOFF |TOTAL RUNOFF STREET PIPE TRAVEL TIME
ol o -
ZzZ - pd Wy . . 1= —~ Aw Fowlz wiy T = .
QZ<9<A6L|_UZ<(A o ol . 2|5 o [id w&?wggg&?mml—,—\ow =
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8 a 2 O m = @ © 312 3|° = g REMARKS
2 13 1@ 1o 161016 100 Juojantada] a3 o)l as]ae] any a8 ] (191 (20)] 21) (22)
1.00 0.79] 067] 7.9 | 053|7.67] 4.1
081 0.16 ] 0.82] 5.0 1 0.13]18.82] 1.2
100-YEAR

Page 1
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Appendix F — Detention Pond Volumes

Ridgetop Engineering Project # 18-066-001



DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Project:

TLE Parker

UD-Detention, Version 3.07 (February 2017)

Basin ID: NORTH POND

PERMANENT.
PooL.

Required Volume C:

Selected BMP Type

Watershed Are:

Watershed Length =

Watershed Siope =

Watershed Imperviousness =|

Percentage Hydrologic Soil Group A =|

Percentage Hydrologic Soil Group

Percentage Hydrologic Soil Groups C/D =|

Desired WQCV Drain Time =

Location for 1-hr Rainfall Depths =

Water Quality Capture Volume (WQCV) =|

Excess Urban Runoff Volume (EURV) =

00-vEAR

2-yr Runoff Volume (P1 = 0.99 in

5-yr Runoff Volume (P1 = 1.39 in.

«
10-yr Runoff Volume (P1 = 1.64 in
25-yr Runoff Volume (P1 = 1.98 in

100-yr Runoff Volume (P1 = 2.6 in

500-yr Runoff Volume (P1 = 3.08 in

)
)
)
)
50-yr Runoff Volume (P1 = 231 in.) =|
)
)
e

Approximate 2-yr Detention Volume =

Approximate 5-yr Detention Volum

Approximate 10-yr Detention Volume =

Approximate 25-yr Detention Volume =

Approximate 50-yr Detention Volume =

Approximate 100-yr Detention Volume =

Stage-Storage C:

Zone 1 Volume (WQCV) =|

Zone 2 Volume (10-year - Zone 1) =

Zone 3 Volume (100-year - Zones 1 & 2) =|

Total Detention Basin Volume =|

nitial Surcharge Volume (ISV) =|

Initial Surcharge Depth (ISD) =|

Total Available Detention Depth (Hiois

Depth of Trickle Channel (Hrc) =|

Slope of Trickle Channel (Src) =|

Slopes of Main Basin Sides (S,

Basin Length-to-Width Ratio (Ry) =

Initial Surcharge Area (Aysy)

Surcharge Volume Length (Lis)

Surcharge Volume Width (W,s,) =|

Depth of Basin Floor (Heioor) =|

Length of Basin Floor (Leco) =

Width of Basin Floor (Wrio0x) =|

Area of Basin Floor (Arioox) =|

Volume of Basin Floor (Ve,cor) =

Depth of Main Basin (Hy) =|

Length of Main Basin (Lysn) =|

Width of Main Basin (W) =|

Area of Main Basin (Ayn) =|

Volume of Main Basin (Vi) =|

oRrice Depth Increment=| 05 |t
Gptional Gptional
Example Zone Configuration (Retention Pond) Stage- Storage | Stage | Override | Length Width Aea | Owerride | Area Volume | Volume
Description (f) Stage (ft) (f) () (2) | Avea(2) | (acre) (ft'3) (ac-ft)
Top of Micropool 0.00 - 16 0.000
EDB 4988 045 1,568 0036 341 0.008
079 |acres 49885 095 2882 0.066 1,440 0033
300 |t 4989 145 3495 0.080 3028 0,070
0025 _|futt 49895 195 4114 0.094 4924 0113
51.90% |percent 4990 245 5414 0124 7.347 0.169
00% _|percent 49905 295 8213 0.189 10.754 0.247
97.7% _|percent - - - -
23% _|percent
400 |nours
Parker - Town Hall - - - -
0.014 |acre-feet  Optional User Override - - - -
0.044 acre-feet 1-hr Precipitation
0030 |acre-feet 099 |inches
0045 |acre-feet 139 |inches
0061 |acre-feet 164 |inches
0089 |acre-feet 198 |inches
0110 |acre-feet 231 |inches
0134 |acre-feet 260 _|inches
0173 |acre-feet inches
0028 |acre-feet
0042 |acre-feet
0056 |acre-feet
0065 _|acre-feet
0070 |acre-feet
0078 |acre-feet
0014 |acre-feet
0042 |acre-feet
0022 |acre-feet
0078 |acre-feet
user g
uer |
uer |
uer |
user |
user |y
user
user o
uer |
uer |
uer |
uer |
uer |
user o
user g
uer |
uer |
uer |
user o
user g
user |acre-feet

Calculated Total Basin Volume (Vica)) =

TEST UD-Detention_v3.07_TBTB, Basin

2/18/2020, 11:15 AM



H DETENTION BASIN STAGE-STORAGE TABLE BUILDER H

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

UD-Detention, Version 3.07 (February 2017)

Project:
Basin ID:
ZONE 3
[ o,
o 3, Stage (ft) Zone Volume (ac-ft) Outlet Type
mmm;l: EunuI wnc\TL "
T ‘\-\| Zone 1(WQCV) 0.60 0.014 Orifice Plate
100-YEAR Zone 2 (10-year) 1.27 0.042 Rectangular Orifice
. ZONE 1 AND 2 ORIFICE
PERMANENT ORIFICES. Zone 3 (100-year) 1.55 0.022 Weir&Pipe (Circular)
pooL Example Zone Configuration (Retention Pond) 0.078 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 = ftz

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 = 0 ft) WQ Orifice Area per Row = 1.528E-03 t?
Depth at top of Zone using Orifice Plate = 0.60 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = N/A inches Elliptical Slot Centroid = N/A feet
Orifice Plate: Orifice Area per Row = 0.22 sq. inches (diameter = 1/2 inch) Elliptical Slot Area = N/A t?

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 8 (optional)

Stage of Orifice Centroid (ft) 0.00

Orifice Area (sq. inches) 0.22

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)

Zone 2 Rectangular Not Selected

Calculated Parameters for Vertical Orifice

Zone 2 Rectangular Not Selected

Invert of Vertical Orifice = 0.60 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = 0.00 N/A t?
Depth at top of Zone using Vertical Orifice = 1.30 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = 0.02 N/A feet
Vertical Orifice Height = 0.50 N/A inches
Vertical Orifice Width = 0.50 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 = 1.30 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, H, = 2.30 N/A feet
Overflow Weir Front Edge Length = 4.00 N/A feet Over Flow Weir Slope Length = 4.12 N/A feet
Overflow Weir Slope = 4.00 N/A H:V (enter zero for flat grate) Grate Open Area / 100-yr Orifice Area = 69.97 N/A should be >4
Horiz. Length of Weir Sides = 4.00 N/A feet Overflow Grate Open Area w/o Debris = 11.54 N/A ft?
Overflow Grate Open Area % = 70% N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = 5.77 N/A 2
Debris Clogging % = 50% N/A %
User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate
Zone 3 Circular Not Selected Zone 3 Circular Not Selected
Depth to Invert of Outlet Pipe = 0.00 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 0.16 N/A ft?
Circular Orifice Diameter = 5.50 N/A inches Outlet Orifice Centroid = 0.23 N/A feet
Half-Central Angle of Restrictor Plate on Pipe = N/A N/A radians
User Input: pil y( lar or Tr idal) Calculated P for Spillway
Spillway Invert Stage= ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= feet
Spillway Crest Length = feet Stage at Top of Freeboard = feet
Spillway End Slopes = H:V Basin Area at Top of Freeboard = acres
Freeboard above Max Water Surface = 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 0.99 1.39 1.64 1.98 231 2.60 3.08
Calculated Runoff Volume (acre-ft) = 0.014 0.044 0.030 0.045 0.061 0.089 0.110 0.134 0.173
OPTIONAL Override Runoff Volume (acre-ft) =
Inflow Hydrograph Volume (acre-ft) =| 0.014 0.044 0.029 0.045 0.061 0.088 0.109 0.133 0.172
Predevelopment Unit Peak Flow, q (cfs/acre) = 0.00 0.00 0.01 0.02 0.18 0.62 0.89 121 1.70
Predevelopment Peak Q (cfs) = 0.0 0.0 0.0 0.0 0.1 0.5 0.7 1.0 1.3
Peak Inflow Q (cfs) = 0.2 0.7 0.5 0.7 1.0 1.4 1.8 2.1 2.8
Peak Outflow Q (cfs) =| 0.0 0.0 0.0 0.0 0.0 0.4 0.7 0.9 1.0
Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.8 0.11 0.8 1.0 1.0 0.7
Structure Controlling Flow =| Plate Vertical Orifice 1 Vertical Orifice 1 Vertical Orifice 1 Vertical Orifice 1 Overflow Grate 1 | Overflow Grate 1 Outlet Plate 1 Outlet Plate 1
Max Velocity through Grate 1 (fps) =| N/A N/A N/A N/A N/A 0.0 0.1 0.1 0.1
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) = 38 69 57 70 82 80 78 76 73
Time to Drain 99% of Inflow Volume (hours) = 39 73 59 74 87 87 86 85 84
Maximum Ponding Depth (ft) = 0.57 1.07 0.85 1.08 1.30 1.44 1.50 1.58 1.82
Area at Maximum Ponding Depth (acres) = 0.04 0.07 0.06 0.07 0.08 0.08 0.08 0.08 0.09
Maximum Volume Stored (acre-ft) =| 0.013 0.041 0.027 0.043 0.058 0.069 0.074 0.081 0.101




Detention Basin Outlet Structure Design

UD-Detention, Version 3.07 (February 2017)
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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]
5.24 min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:05:14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hydrograph 0:10:29 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Constant 0:15:43 0.01 0.03 0.02 0.03 0.05 0.07 0.08 0.10 0.13
0.954 0:20:58 0.03 0.09 0.06 0.09 0.12 0.17 0.22 0.26 0.34
0:26:12 0.07 0.23 0.15 0.23 031 0.45 0.55 0.67 0.86
0:31:26 0.21 0.63 0.42 0.64 0.86 1.24 152 1.84 2.37
0:36:41 0.23 0.72 0.48 0.74 1.00 1.43 1.77 2.15 2.77
0:41:55 0.22 0.68 0.45 0.70 0.94 136 1.68 2,04 2.63
0:47:10 0.20 0.62 0.41 0.63 0.85 1.23 152 1.85 239
0:52:24 0.17 0.54 0.36 0.55 0.75 1.09 135 1.64 2.12
0:57:38 0.14 0.46 0.30 0.47 0.64 0.93 115 1.40 1.81
1:02:53 0.13 0.40 0.26 0.41 0.56 0.81 1.01 123 1.59
1:08:07 0.11 0.36 0.24 0.37 0.50 0.73 0.91 111 1.43
1:13:22 0.09 0.29 0.19 0.30 0.41 0.59 0.74 0.90 1.17
1:18:36 0.07 0.23 0.15 0.24 0.32 0.47 0.59 0.72 0.94
1:23:50 0.05 0.17 0.11 0.17 0.24 0.35 0.44 0.54 0.71
1:29:05 0.04 0.12 0.08 0.12 0.17 0.25 0.32 0.39 0.51
1:34:19 0.03 0.09 0.06 0.09 0.13 0.19 0.23 0.29 0.38
1:39:34 0.02 0.07 0.05 0.07 0.10 0.15 0.19 0.23 0.30
1:44:48 0.02 0.06 0.04 0.06 0.08 0.12 0.15 0.19 0.25
1:50:02 0.02 0.05 0.03 0.05 0.07 0.11 0.13 0.16 0.21
1:55:17 0.01 0.05 0.03 0.05 0.06 0.09 0.12 0.14 0.18
2:00:31 0.01 0.04 0.03 0.04 0.06 0.08 0.10 0.13 0.17
2:05:46 0.01 0.04 0.03 0.04 0.05 0.08 0.10 0.12 0.16
2:11:00 0.01 0.03 0.02 0.03 0.04 0.06 0.07 0.09 0.11
2:16:14 0.01 0.02 0.01 0.02 0.03 0.04 0.05 0.06 0.08
2:21:29 0.00 0.01 0.01 0.02 0.02 0.03 0.04 0.05 0.06
2:26:43 0.00 0.01 0.01 0.01 0.01 0.02 0.03 0.03 0.04
2:31:58 0.00 0.01 0.00 0.01 0.01 0.02 0.02 0.02 0.03
2:37:12 0.00 0.01 0.00 0.01 0.01 0.01 0.01 0.02 0.02
2:42:26 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.02
2:47:41 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01
2:52:55 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
2:58:10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:03:24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:08:38 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:13:53 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:19:07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:24:22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:29:36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:34:50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:40:05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:45:19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:50:34 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:55:48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:01:02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:06:17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:11:31 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:16:46 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:22:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:27:14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:32:29 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:37:43 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:42:58 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:48:12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:53:26 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:58:41 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:03:55 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:09:10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:14:24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:19:38 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:24:53 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:30:07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:35:22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:40:36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:45:50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:51:05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:56:19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:01:34 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:06:48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:12:02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:17:17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00




Detention Basin Outlet Structure Design

UD-Detention, Version 3.07 (February 2017)
y Stage-Area-Vol Disct lationshi
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.

Total
Outflow

Stage - Storage Stage Area Area Volume Volume

Description ) [ftr2] [acres] [ftr3] [ac-ft] [cfs]

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

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




Final Drainage Report

Appendix G — Basin Map/Grading and Drainage Plan

Ridgetop Engineering Project # 18-066-001
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