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ENGINEER’S STATEMENT:

The attached drainage plan and report were prepared under my direction and supervision and
are correct to the best of my knowledge and belief. Said drainage report has been prepared
according to the criteria established by the County for drainage reports, and said report is in
conformity with the master plan of the drainage basin. I accept responsibility for any liability
caused by any negligent acts, errors or omissions on my part in preparing this report.

Michael A. Bartusek, P.E. #23329

DEVELOPER’S STATEMENT:

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

By:

Andrea Minnich
Title: President
Address: Prairie Stone, LLC

9476 Dakota Dunes Lane
Peyton, CO 80831-4138

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

Jennifer Irvine, County Engineer/ECM Administrator Date

Conditions:
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PRELIMINARY/FINAL DRAINAGE REPORT
JUDGE ORR ROAD RV PARK & STORAGE DEVELOPMENT

GENERAL

The Judge Orr Road RV Park & Storage project consists of 29.9 acres located along Judge Orr
Road just east of US 24 and approximately two miles northeast of Falcon, Colorado. The project
is located within the previously approved Meadowlake Commons Master Plan area. The site is
further described as being located in central El Paso County within the Southwest Quarter of
Section 33, Township 12 South, Range 64 West of the 6t Principal Meridian, El Pase County,
Colorado.

The proposed development lies within the Haegler Ranch Drainage Basin Planning Study area,
prepared by URS Corporation in 2007. It is also included in the Meadowlake Commons MDDP,
prepared by Springs Engineering in 2008. For this report, the existing flows for this project
utilize the findings of the Meadowlake Commons MDDP.

SOILS

The Soil Conservation Service (NRCS) soil survey for El Paso County has identified the soil type
in this study area as follows:

Map Symbol No.  Soil Name Hydrologic Soil Group
19 Columbine Gravelly Sandy Loam A

FLOODPLAIN STATEMENT
A small portion of the site is located within a Zone A floodplain as determined by FEMA on the
Flood Insurance Rate Map (FIRM) Panel 08041C0575F, dated March 17, 1997.

METHOD OF COMPUTATION

The methodology used for this report is in accordance with the City/County Drainage Criteria
Manual The Rational Method for computation of runoff was used for local basin design.

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

The overall drainage for the area including off-site flows was calculated using the US Army Corp
of Engineers Hydrologic Engineering Center — Hydrologic Modeling System, Version 3.1.0 (HEC-
HMS). The Soil Conservation Service (SCS) {since renamed National Resources Conservation
Service - NRCS) curve number method was selected for calculating the runoff volumes from the
drainage basins per the DCM. Runoff rates for the five-year minor storm and 100-year major
design storm were calculated.

Times of concentration were estimated using the SCS procedures described in the DCM based
upon the hydrologic soil type, the natural conditions found in the basins and the runoff curve
numbers {CN) chart from Table 5-4 of the DCM.
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The 100-year, 24-hour storm precipitation selected from the NOAA isopluvial map in Figure 5-
4e¢ from the DCM was 4.6 inches. The ten-year, 24-hour storm precipitation selected from the
rainfall depth-duration relationship chart in Figure 5-6 from the DCM was 3.1 inches. The five-
year, 24-hour storm precipitation was derived from Figure 5-6 of the City/County Drainage
Criteria Manual, The calculated rainfall amount was 2.6 inches. These numbers, along with SCS

information, were used as input.

the detention facilities.
WATER QUALITY/DETENTION CONCEPTS

Identify Full Spectrum Design for

In accordance with current NPDES requirem
incorporated into the development of thi
proposed detention facilities.

s, stormwateT quallty BMPS Wil Dé
project. Water quality facilities will be included in all

EXISTING DRAINAGE CONDITIONS

The existing site is only minimally developed with some gravel roads and two existing
structures. The site is covered with Rangeland grasses and generally drains to the southeast at
an average slope of three percent. An existing channel and a Zone A floodplain exist within the
far northeastern corner of the project area. An existing, broad swale bisects the site and travels
through an abandoned stock pond prior to exiting the site. All flows from Judge Orr Road are
intercepted by a roadside ditch which continues past the site to the east.

There are currently two culvert crossings running under US 24. One crossing is a 24-inch CMP
culvert located approximately 1,000 feet northeast of the US 24/Judge Orr Road intersection.
This pipe is estimated to accommodate flows of 12.9 cfs for the five-year storm and 54.1 cfs for
the 100-year storm. The second crossing consists of twin 54-inch CMP culverts. These pipes are
located approximately 2,900 ft northeast of the intersection. The twin culverts carry offsite
flows of 44.2 cfs for the five-year storm and 192.7 cfs for the 100-year storm and enter the
project in the northeast corner, enter the existing channel located in the far northeast corner of
the site and cross the property north of the project site.

The existing area located northwest of the parcel is designated as Sub-Basin 0S1. This Sub-
Basin drains existing pasture land and produces flows of 1.7 cfs for the 5-year storm and 12.9¢fs
for the 100-year storm. These flows are intercepted by an existing ditch which carries the flows
south along the property line to a low point from Sub-Basin OSZ.

Sub-Basin OS2 drains the area just west of the parcel. This area is currently vacant and
produces flows of 5.9 cfs and 44.7 cfs respectively. These flows combine with the flows from
Sub-Basin 051 at DP1 for total flows of 7.1 cfs for the 5-year storm and 54.3 cfs for the 100-year
storm. These flows travel east through a broad swale located in Sub-Basin A2 and into an
existing stock pond.

Sub-Basin A1 drains the northeastern portion of the site. It is currently vacant and covered with
rangeland grasses. This Sub-Basin produces flows of 2.2 cfs for the 5-year storm and 16.5 cfs for
the 100-year storm. These flows leave the site in a southeasterly direction approximately 600 ft

north of the main channel. These flows eventually join the main channel about 500 ft east of the
site.

Sub-Basin A2 drains the major portion of the site and contains the stock pond and farm
residence. The site also contains an existing stock pond which has been breached and is covered
with rangeland grasses. This Sub-Basin produces flows of 2.7 cfs and 20.8 cfs respectively.
These flows combine with the flows from DP1 at DP2 to produce total flows of 8.2 cfs for the 5-
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Revise the routing
summary per
comments on the
summary table of the
existing drainage
year storm and 62.8 map These flows leave the site in the southeast area
of the site.

Sub-Basin 053 drains an area west 0RKSH24 and drains to the east into Sub-Basin 0S4 through a
24" CMP. This area is currently zoned A-83 and is primarily open range. This Sub-Basin

for the 5-year storm and 6790 cfs for the 100-year storm. These flows leave the site in a
northeasterly direction and joihwith the main channel about 300 ft east of the property. These
flows eventually combine with the\lows from DP2 and Sub-Basin Al at DP7 to produce total
flows in the main channel of 26.9 cfs Tar the 5-year storm and 143.1 cfs for the 100-year storm.

Sub-Basin B drains a small portion of the site in the northern corner. It produces flows of 0.2 cfs
for the 5-year storm and 1.6 cfs for the 100-yeag storm.

The estimated runoff amounts produced for the pro
Table 1 below.

t under existing conditions are shown in

N | Identify how OS5 is being
AB| XISTING CONDITION conveyed. Is this a road side
Sub-Basin QsCFS ditch.along Judge Orr?

0s1 1.7

052 5.9 .7

0S3 17.8 62.0

0s4 2.2 16.6

0S5 1.1 2.9

Al 2.2 16.5

AZ 2.7 20.8

A3 0.9 4.4

B 0.2 1.6

DP1 (0S1 + 052) 7.1 54.3
DP2 (DP1+A2) 8.2 62.6
DP3 (0S3 + 054) 18.3 72.9
DP4 (0S5 + A3) 1.7 6.4
DP5 (DP3 + DP4) 17.1 67.9
DP6 {DP2 + DP4 + Al) 26.9 143.1

DEVELOPED DRAINAGE CONDITIONS

The development of the site will include an RV storage area in the northern portion of the site
with RV pads located in the southern portion of the site. The northern area will be covered by 4
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inches of loose gravel. The southern area will have 120 gravel RV pad sites with asphalt roads
connecting the sites and vegetated areas between the pads.

Flows from the off-site area will remain the same as delineated in the existing conditions
portion of the report.

Existing historic flows from the property to the west will be transported through the site by
way of a 36" HDPE storm sewer. The proposed 36” HDPE storm sewer will be located near the
west property line to facilitate the connection from a future detention facility once the property
to the west has been developed. This design has been coordinated with the current property
owner, as has the proposed swale within the west property. 051 will flow down the existing
swale on the west property and into a 4’ wide swale which connects into the 36” HDPE storm
sewer that flows into the detention basin. In the future a new detention pond will replace the
swale and will tie directly into the 36" HDPE. A conceptual 4.6 acre foot pond was calculated for
the future neighborhood commercial site with an estimated outflow of 0.6 cfs for the 5-year
storm and 57.4 cfs for the 100-year storm.

Sub-Basin A1l will drain the northern part of the site. This area will be used for RV storage and
will be covered by 4 inches of loose gravel. This area will produce flows of 7.2 cfs and 22.3 cfs
for the five- and 100-year storms. This area drains to the southeast and is intercepted by a
proposed 4 ft swale. The combined flows at DP2 will be 12.3 cfs for the 5-year storm and 65.2

cfs for the 100-year storm. These flows will be intercepted by a 36 inch HDPE and transported
to the detention basin.

From discussions

Sub-basin 0S6 drains OS6 is constructed (.. [future development. It
includes a future roadway and a landscapef With. the. RV site,plan...k of 8.4 cfs and 17.5 cfs
respectively. It will flow into Sub-basin AZ.

Sub-Basin A2 drains the southern part of the developed parcel. This area will be developed as
an RV park with 120 RV gravel parking areas in two phases. However this report is developed
for final buildout. This area will have asphalt roads with natural grass areas between the
parking pads. Flows will travel to the southeast and be intercepted by a main road and
transported into the detention basin. It will produce flows of 18.9 cfs and 48.0 cfs respectively.
These flows will combine with the flows from 056 at DP2 to produce flows of 23.7 cfs for the 5-
year storm and 57.8 cfs for the 100-year storm. These flows will combine with the flows from
Sub-basin A1 at DP4 to produce total flows into the detention basin of 23.0 cfs and 113.31 cfs
respectively. The proposed 2.243 AF detention basin will release these flows through an outlet
structure with a 30 inch HDPE pipe at a rate of 0.4 cfs for the 5-year storm and 77.5 cfs for the
100-year storm.

Sub-Basin A3 drains the southernmost area of the site. This area contains a proposed cinder
trail and 75 ft future Judge Orr Road right-of-way. This area will produce fiows of 0.4 cfs and 2.9
cfs respectively. 0S5 drains the area between the property line and the centerline of judge Orr
Road. This area produces flows of 1.0 ¢fs and 2.6 cfs respectively and combines with the flows
from A3 at DP6 to produce total flows of 1.0 cfs for the 5-year storm and 4.6 cfs for the 100-year
storm. These flows will combine with the off-site flows from DP6 at DP7 to produce total flows
in this area of 16.3 cfs for the 5-year storm and 60.1 cfs for the 100-year storm. These flows will
combine with the detained flows at DPD2 to produce total flows of 16.6 cfs for the 5-year storm
and 131.2 cfs for the 100-year storm.
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Remove "Phase 1"

Sub-Basin B in the northeastern portion of the site will congain a landscaped area and produce

conditions.

List all the
assumptions made
with regards to Pond
1 & Pond 2. Identify
design
guidance/limitations
that may need to be
accounted for during
the design process of
the western property.

Add a statement that
the FDR for the
adjacent property to
the west will need to
conduct the pond in
a series analysis
based on actual pond
1 design to verity that
Pond 2 still meets
criteria.

Describe why this

approach was done.

i.e. Pond 1 and pond 2

are designed as ponds

in'a series.

The analysis submitted

is based on the ultimate

configuration, however

timing wise Pond 2 is

constructed now with

no anticipated timeline

for Pond 1. Provide an

analysis to verify that

Pond 2 design meets

criteria in the interim

condition (OS1 & OS2

tributary to the pond)

ASE | DEVELOPED CONDITIO
Sub-Basin QsCFS Qo0 CFS

051 1.7 12.9

052 7.3 55.6

0S3 17.8 62.0

054 0.8 5.9

0S5 1.0 2.6

056 8.4 17.5

Al 7.2 22.3

A2 18.9 48.0

A3 0.4 2.9

B 0.3 2.3

DP1 {0S1+052) 8.6 65.7
DPD1 (Detained DP1) 0.6 57.4
DP2 {0S56+A2) 23.7 57.8
DP3 (DP2+A1) 23.0 5%.0
DP4 (DPD1+DP3) 23.0 113.3
DPD2 (Detained DP2) 0.4 77.5
DP5 {053+054) 16.3 55.6
DP6 {A3+055) 1.0 2.6
DP7 (DP5+DP8) 1.0 4.6
DPg (DPD2+DP7) 16.6 131.2

R QUALITY
ter quality basin for this project is incorporated with the detention basin for this projec
lesigned with current NPDES requirements as provided by the El Paso County Draingge
Manual as amended for an EDB. The required water quality capture volume is 0,

Location

Size (SQIN)

Detention Basin A

0,1,61,3.22

2.41,2.41.2 4]

DETENTION

Developed flows from this project will be reduced to histoyi
nd maintained detention facility. The UDFCD Design fo
far the basin. Since a neighborhood commercial development is proposed for the property to

levels by using a privately owned
ull Spectrum Detention Basins is used

the west, a conceptual detention basin was desigpé€d for the area and routed through the on-site

detention basin for the RV development. The

tflow hydrograph from the commercial site

(PoWd 1) was manually added to the inflowAydrograph for the RV development (Pond 2) and
routed through a third spreadsheet (P

1 + 2) to produce new detention basin design.
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Outlet Structure | Riprap Weir Width
Typical Qutlet a0
Structure 05-2

Flows from the detention basin drain into a broad grasses swale. The swale is located within an
existing pasture area with an existing slope of approximately 1.7%. It has an average bottom
width of 8 ft. with 8:1 side slopes. The detention basin outflow of 77.5 cfs will only produce a
flow depth of 1.2 ft. and a velocity of 4.0 fps. Once the Judge Orr ditch flows combine with the

detained flows, the 131.2 cfs, approximately 300 ft. east of the project, will produce a flow depth
of 1.4 ft and a velocity of 4.85 fps.

Should a 20 ft. breach occur in the detention embankment, the outflow would be approximately
500 cfs and would produce an initial wave of approximately 2.9 ft. and a velocity of 6.9 fps. This
wave would dissipate within the 850 ft. prior to flows crossing Judge Orr Road. No structures
exist prior to this crossing.

PRIVATE DRAINAGE FACILITIES

Item Unit Quantity Unit Cost Total Cost

30" RCP FES EA 1 $750 $ 750.00

36" HDPE FES EA 2 $800 $ 1,600.00

38" x 24" RCEP FES EA 4 $700 $ 2,800.00

30” RCP LF 20 $101 $ 2,020.00

36" HDPE LF 1,250 $124 $155,000.00

38" x 24" RCEP LF 120 $94 $ 11,280.00
Detention Qutlet Structure EA 1 5-860- -—5-806-68
Emergency Spillway EA 1 Identify the on-site only percent
Storm Manhole EA 2 impervious of the proposed

development and state that
drainage and: bridge fees will be
due with future subdivision‘based
on "XX" % impervious.

15% Contj

DRAINAGE BASIN FEES

The entire project lies within the Haegler Ranch
being platted at this time, so no fees are due.

- LTUVYCVEL, LU PdELET RS UL

CONCLUSION

The proposed development and subsequent lot developments follow the “Four Step Process” as
mandated by the EPA as follows:

off has been reduced by disconnecting impervious areas where possible, eliminating
" impervious areas and encouraging infiltration into suitable soils.

ending on the erosion potential.
¢ No new roadsideXitches are proposed for the development.

Step 4: The development of thiis project will not affect sensitive waters.

Type the headers for each step. (See ECM Appendix | page 6|Page
[-21). The explanation for how step 3 & 4 were considered
does not match the Counties criteria.
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The development of this site will have little impact on downstream properties once the water
quality/detention basin is constructed.

"will have little impact” implies there is some impact.
Identify what little impacts the development has
and how it plans to mitigate said impacts.

Per ECM 3.2.8 "The proposed project or developed
land use shall not change historical runoff values,
cause downstream damage or adversely impact
adjacent properties."
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"will have little impact" implies there is some impact.  Identify what little impacts the development has and how it plans to mitigate said impacts.

Per ECM 3.2.8 "The proposed project or developed land use shall not change historical runoff values, cause downstream damage or adversely impact adjacent properties."
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DESIGN CALCULATIONS



NOTE: SUBBASIN O-1 RENAMED AS SUBBASIN 0S3 IN THIS REPORT

OFFSITE

DRAINAGE MAP

SATLE: 1” =500

Identify which report
this subbasin O-1 is
taken from.
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OFFSITE
DRAINAGE MAP

SCALE; 1'=2000'
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[JUDGE ORR ROAD RV PARK & STORAGE DEVELOPMENT

C FACTOR CALCULATION SHEET
RUNOFF COEFICIEN
TYPE A/B SOILS
LAND USE YR 100 ¥R
Revise to 0.59, 0.7, and
UNDEV 0.08 0.35 80%. Per Chapter 6 of the
LOOSE GRAVEL 0.3 0.50 City DCM "Gravel parking
CRAVEL ROBADS 059 0.7 < areas, storage areas, and
GRAVEL RV PARKING PAD 0.59 0.7| [ |aceess drives proposed-on
PAVED ROADS/BUILDINGS 0.9 ¢.96| |/ :ﬁzl:?grgxgr]em SR
yzed based on
// an imperviousness of 80%"
Historic Conditions / E
TOTAL  |SURFACE CONDITION AREAS CALCULATED C
AREA AREA GRASSED!| LOOSE GRAVEL UILDINGS 5 100
SURFACE | GRAVEL ROADS
DESIG.  |(acre) / YR YR
Al 11.75 11.75 0.00 O.SDO 0.00 0.08 0.35
A2 20.75 20.60 0.00 0/10 0.05 0.08 0.35
A3 4.36 3.91 0.00 q.35 0.10 0.14 0.39
36.86 / 0.09 0.36
Developed Conditions /
TOTAL  |SURFACE CONDITION ARE CALCULATED C
AREA AREA GRASSED | LOOSE GQIAVEL PAVED 5 100
SURFACE | GRAVEL / RV ROADS
DESIG.  |(acre) PARKING YR YR
A1 8.30 0.45 7.85 // 0.00 0.00 0.29 0.49
A2 18.65 9.95 0.00 / 4.80 3.80 0.38 0.57
0S1 1.08 1.08 0.00 0.00 0.00 0.08 0.35
082 1.77 1.77 0.00 0.00 0.00 ¢.08 0.35
Total A 29.80 13.25 7.8¢ 4.80 3.80 0.32 0.49
A3 1.80 1.72 O.QO 0.00 0.08 0.08 0.38
\\N \L
% Imbe\wious 0% 40% 80% 100%
tmpr\ 0 3.14 3.84 3.9
Total | x A \\ 10.88
Total Imp |10°88/29.8 = 36.5%

Include Basins B, A3,
0S4, OS5, 0OS6
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Pond 1+ Pond 2

NN
X X%

% Impervious

Pond 1 =51. O§,x 56. 9"/)- 29.05

Pond 2 = 29. 8»( 36. 5"/3 10.88

Pond 1 + Pon

Total Imp |39.93/80.8q = 49.4%

Show the calculation
for the watershed
imperviousness
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Show the calculation for the watershed imperviousness
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dsdlaforce
Callout
Use standard riprap convention


DRAINAGE CRITERIA MANUAL RIPRAP

Where does this pertain to?

AN
AN

Gan
<
6}_\%\
%
2\
)
@
\4

///
/
" / T |
0 2 .8 10
Y¢/D
Use Dg instead of D whenever flow is supercritical in the barrel.
¥#% Use Type L for a distance of 3D downstream.
FIGURE 5-7. RIPRAP EROSION PROTECTION AT CIRCULAR
CONDUIT OUTLET.
11-15-82

URBAN DRAINAGE 8 FLOOD CONTROL DISTRICT
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Text Box
Where does this pertain to?
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i DETENTION BASIN STAGE-STORAGE TABLE BUILDER

UD-Detention, Version 3.07 (February 2017)

Project: Judge Orr Rd PUD

Provide a more
descriptive Basin ID.

Cptioral

Is Pond 1 the fut on | | oo |G
S Fon e ruture wn | seaen | om) | gw | o
‘ . 0 [
commercial to the ® oo
- 30 0.001
h west? For clarity, ® 2o
ok % 0001
0 0.001
e you may want to also | T
: identify the tribut - o
e laenti e triputary - e
Desived WOGV Drain Time =|__ 800 |houns b . 53 OSl ) o041
Loseiion bor - Rl Dot — Daret - Capaol Buking asins ie. ( 7 3210 0074
Water Qualty Capture Volume (WQCV) =[ 0882 |acrefoat  Optiorml Lser Ovarride 3 5028 0.115
Excens Urban Runofl Volume (EURV) =| 2777 Jacrofoet  1-h Precipaation OSZ) N the header_ 728 0167
2y Runofl Voluma (P1 ~0.83in) = 1824 acrwloat inches [ [
5-yr Runoff Vokama (P = 1.00in)=| 2764 |acro-lest inches T80 T2 B12 12020 0207
10-yr Runoff Volume (P1 = 1.33in.) = 3.608 acre-feet inches 1m0 1ims 12 16,362 0378
2545 Runolf Vokie (P1 = 100 1n) = 5308 |woreteet nches T80 18 | 1012 | 2211 0464
50y Runofl Vokume (P1 = 190 ) =|__ 6098 |acre-feet inchos 150 27201 T2 | 248 o
10041 Runoft Volume (P1 = 231 i) <[ 8228 |acre-oet nohes 200 04| iz | mam o0
500-yr Runoff Violume (P1 = 3.14in) = 11867 acre-feet inches. 210 2.7 1322 34,721 077
Approximate 2-yr Delonton Vokme = | 1711 |scre-feet 22 w30 e | sz van
Apprainara By Detonton Vokuma = | 7801 [scre-fest 230 ) iz | %1% 0| ;2
Approximate 10-yr Detention Voluma =| 3108 [acre-feet 240 3238 w2z | &am 1205 | seae7
Approximate 26-yr Delention Volume = 3,708 Bcre-feet 250 3439 1722 56200 135 33,728
Approsimate S0-yr Detention Volume = 4,008 acre-feal Floor 25 3WBA 1782 62443 145%
Approximate 100-yr Detention Vokume =| 4835 |acre-foat 780 %3 e | easas Ta00
Zare 1(MOCY | 204 e w1 | ®is [
Stage-Storage zm T w0 | eass 1287
Zone 1 Volume (WACV) = [ 0902 Jacremtoet 280 375 | e | ez T
20002 Vokama (EURV - Tona 1)=| 1815 |acrm et 290 EEX w0z | e4se T4z
Zone 3 Volume (100-year - Zones 182) =] 189 |aorefoet 300 37| w08 | easn T488
Total Detertion Basin Volume = | 4835 | acrfost 310 393 1814 65,108 1407
Initial Surchirge Vokume (ISV) = 10 s 320 EEX) 1820 85523 1.504
kel Surchargs Depth(SD) =| 033 |y 3% 305 | 1m28 | esea 512
Total Avsdable Detartion Depth (M) = 500 |y 340 i1 52 | eaats [ED
Depth of Trckls Channelbhrc)= | 00 |y 350 w7 | s | man 1527
Skope of Tricke Channel (S} =| 0005 |y 380 3823 1844 66,830 1504 105,148
Siopes of Vain BesinSkes (S.)=| 3y 3 %29 150 | 674 sz | nise
Basin Langthvio Wikt Rato (R) =] 2 360 £ 1850 | 67487 150 | et
Zone 2 (EURV) 384 3838 1858 67819 1562 121,263
Initinl Surcharge Area (Ag,) = 30 f2 3.00 3641 186.2 6TBIT 1557
Surcharge Vokume Length (Ley) = 55 f 400 364.7 1868 68,148 1564
Surcharge Vome Width (e = 55 g 10 3653 w4 | eeam (52
Deopth of Besin Floox (Hhaen) =| 173y [ 08511 3
Length o Basin Floor (Lyaeal =|__ 9881 |g i w0 S
Widh of Basin Floor (Wyoea) =| 1782 | 440 AT 1,505
oo of Basin Floor (Aoca) =| 83457 |yp [ a1 7603
Volume of Basin Floor (Visos) =| 37347 |jys 480 70,148 1610
Dopth of Main Basin (Huuel =| 244 |y a7 70482 1618
Longth of Main Basin (Lua) =|__ W07 [ s oz
5 Basin (Wasa) =| 1828 |1 490 EEES =
v of Main Basin (Auu) = | 71483 iy Zone 3 (100-year) | 500 1489 1041
Volume of Main Basin (V) =|_ 184528 |pg 510 T 16w
Galovislod Totol Besin Vokene (Vuu) <935 |norfest 520 I o57
530 511 885
540 BS1 872
550 ) 580
560 £ 586
570 B78 96
560 231 o4
550 566 712
6.00 911 720
70 [ 7ezm 728
20 5803 738
759% 744
7% 208 ]
78 548 760
75908 758
T 2}
| B0 77896 T84
90 78,048 ™2
.00 400 B00
0 753 _BO8
r 07 B16
T 461 B24
i B16 B32
7 172 540
760 80528 £40
7.0 80 B8E B57
780 81263 805
750 81602 &7
800 81.9682 882
10 w2502 800
20 682 808
30 044 8086
) 08 918
50 760 [F)
80 133 831 061
T 407 540 254
I 4063 o4 40|
80 85228 857 1644 |
8.00 85505 965 840
w10 6062 o7 @
020 86,330 1087 735
86,600 1.900 433
a7000 1900 I
" 8740 2007 83
L 87810 2018 034
0 88,181 2024 %

Judge O PUD UD-Detention_v3.07 xlsm, Basin S21/2018, 9:08 AM


dsdlaforce
Callout
Provide a more descriptive Basin ID.  Is Pond 1 the future commercial to the west?  For clarity, you may want to also identify the tributary basins ie. (OS1, OS2) in the header.


DETENTION BASIN STAGE-STORAGE TABLE BUILDER

UD-Detention, Varsion 3.07 (February 2017)

83400
+ 66300
£ -
2
24200 £
= =
g £
H
1 22100
‘o
0.00 250 5.00 7.50 1000
Stage(ft)
——length{ft] ——Width (k) —— Area (sqft}
2080 2 = T - 13240
1530 + 9930
< g
£ )
E:,cm s20 3
0510 - 3310
0.000 v = ¥ + 0o
0.00 250 500 750 100
Sepe (ft)
——Area facres)  ——Vohume fac-h)

Judge On PUD UD-Detention_v3.07.xim. Basin §21/2018,9:08 AM



Detention Basin Outlet Structure Design

UD-Detention, Version 3.07 (February
Project: Judge Orr Rd PUD

2017)

Basin ID: Pond 1

Yo Stage (ft) Zone Volume (ac-ft) Outlet Type
voume) eumy | Zone 1(WQCV) 264 0.962 Orifice Plate
Zone 2 (EURV) 3.84 1.815 Orifice Plate
Zone 3 (100-year) 5.00 1.858 Weir&Pipe (Restrict)
Example Zone Configuration (Retention Pond) 2.635 Total

User Input: Orifice at Underdrain Qutlet (typically used to drain WQCV in a Filtration BMP)
Underdrain Orifice Invert Depth = N/A ft (distance below the filtration media surface)

Underdrain Orifice Diameter = N/A inches

Calculated Parameters for Underdrain

Underdrain Orifice Area =

Underdrain Orifice Centroid =

N/A
N/A

#
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 = 2.611E-02 ft2
Depth at top of Zone using Orifice Plate = 3.90 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-width = N/A feet
Orifice Plate: Orifice Vertical Spacing = 15.60 inches Elliptical Slot Centroid = N/A feet
Orifice Plate: Orifice Area per Row = 3.76 sq. inches {use rectangular openings) 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 1.30 2.60
Orifice Area (sq. inches) 3.76 3.76 3.76
Row 9 (optional) | Row 10 (optional) | Row 11 (optional) | Row 12 (optional) | Row 13 (optional) | Row 14 (optional) | Row 15 (optional) | Row 16 (optional)
Stage of Orifice Centroid (ft),
Orifice Area (sq. inches)
User Input: Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice
Not Selected Not Selected Not Selected Not Selected
Invert of Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = N/A N/A 12
Depth at top of Zone using Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = N/A N/A feet
Vertical Orifice Diameter = N/A N/A inches
User Input: Overflow Weir (Dropbox) and Grate (Flat or Sloped) Calculated Parameters for Overflow Weir
Zone 3 Weir Not Selected Zone 3 Weir Not Selected
Overflow Weir Front Edge Height, Ho = 3.90 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, H, = 3.90 N/A feet
Overflow Weir Front Edge Length = 7.00 N/A feet Over Flow Weir Slope Length = 7.00 N/A feet
Overflow Weir Slope = 0.00 N/A H:V (enter zero for flat grate) Grate Open Area / 100-yr Orifice Area = 5.81 N/A should be >4
Horiz. Length of Weir Sides = 7.00 N/A feet Overflow Grate Open Area w/o Debris = 34.30 N/A 2
Overflow Grate Open Area % = 70% N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = 17.15 N/A ft?
Debris Clogging % = 50% N/A %
User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or R lar Orifice) Calculated Parameters for Qutlet Pipe w/ Flow Restriction Plate
Zone 3 Restrictor Not Selected Zone 3 Restrictor Not Selected
Depth to Invert of Outlet Pipe = 0.33 N/A ft (distance below basin bottom at Stage = 0ft) Outlet Orifice Area = 5.90 N/A it
QOutlet Pipe Diameter = 36.00 N/A inches Qutlet Orifice Centroid = 1.28 N/A feet
Restrictor Plate Height Above Pipe Invert = 28.00 inches Half-Central Angle of Restrictor Plate on Pipe = 2.16 N/A radians
User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 5.10 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.90 feet
Spillway Crest Length = 47.00 feet Stage at Top of Freeboard = 7.00 feet
Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 1.80 acres
Freeboard above Max Water Surface = 100 feet
Routed Hydrograph Results
Design Storm Retumn 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 0.83 1.09 1.33 1.69 1.99 231 3.14
Calculated Runoff Volume (acre-ft) = 0.962 2.777 1.824 2.764 3.636 5.338 6.636 8.228 11.967
OPTIONAL Override Runoff Volume (acre-ft) =
Inflow Hydrograph Volume (acre-ft) = 0.962 27717 1.824 2.763 3.634 5.330 6.631 8.217 11.963
Predevelopment Unit Peak Flow, q (cfs/acre) = 0.00 0.00 0.01 0.09 0.25 0.65 0.90 1.21 1.92
Predevelopment Peak Q (cfs) = 0.0 0.0 0.5 4.4 12.8 33.1 45.8 61.9 97.9
Peak Inflow Q (cfs) = 15.5 44.2 29.2 44.0 57.6 83.9 103.8 127.9 184.0
Peak Outflow Q (cfs) = 0.3 0.6 0.5 0.6 6.6 28.5 45.6 57.4 111.8
Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.1 0.5 0.9 10 0.9 11
Structure Controlling Flow =| Plate Plate Plate Plate Overflow Grate 1 | Overflow Grate 1 | Overflow Grate 1 Outlet Plate 1 Spillway
Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A 0.2 0.8 13 17 1.8
Max Velocity through Grate 2 (fps) =| N/A N/A N/A N/A N/A N/A N/A N/A N/A
Time to Drain 97% of Inflow Volume (hours) =| 39 80 61 80 85 83 81 79 74
Time to Drain 99% of Inflow Volume (hours) = 40 84 63 83 89 88 87 87 85
Maximum Ponding Depth (ft) = 2.59 3.77 3.16 3.76 4.11 4.50 4.72 5.03 5.59
Area at Maximum Ponding Depth (acres) = 146 1.55 1.50 1.55 1.57 1.60 1.62 1.64 169
Maximum Volume Stored (acre-ft) = 0.888 2.676 1.731 2.660 3.206 3.809 4.180 4.669 5.618
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Storm Inflow Hydrographs

Outflow Hydrograph Werkbook Filename: ..\..\20164160301-Judge Orr Road RV Park\Reports\Qutflow Hydrographs.xlsx

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 wacy [cfs] EURV [cfs] 2 Year [cfs] 5Year|[cfs] | 10Year|[cfs] | 25Year[cfs] | 50Year|[cfs] | 100 Year [cfs] | 500 Year [cfs]
512 min 0:00:00 0.00 0,00 0.00 0,00 0.00 0.00 0.00 0.00 0.00
0:05:07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hydrograph 0:10:14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Constant 0:15:22 0.68 1.88 1.26 1.87 2.42 3.40 4.09 4.87 651
0.976 0:20:29 1.84 5.16 3.44 514 6.68 9.55 11.65 1411 19.55
0:25:36 4.73 13.26 8.83 13.19 17.16 24,52 29.91 36.23 50.26
0:30:43 13.01 36.37 24,23 36.19 47.06 67.20 81.90 99.11 137.20
0:35:50 15,52 44,22 29.22 44,00 57.64 83.89 103.80 127.89 183.99
0:40:58 14.83 42,40 27.97 42.19 55.37 81.07 100.80 124.93 182.07
0:46:05 13.50 38.59 25.46 38.39 50.39 73.98 92.17 114.48 167.60
0:51:12 12.08 34.70 22.85 34.53 45.38 66.67 83.11 103.27 151.30
0:56:19 10.46 30.26 19.85 30.10 39.66 58.43 72.95 90.80 133.43
1:01:26 9.10 26.35 17.24 26.22 34.60 51.07 63.81 79.47 116.89
1:06:34 8.25 23.85 15.64 23.73 31.26 46.01 57.39 71.34 104,53
1:11:41 6.83 19.92 13.03 19.82 26.17 38.67 48.38 60.35 89,02
1:16:48 5.60 16.47 10.74 16.38 21.67 32.09 40.19 50.17 74.12
1:21:55 4.34 12.97 8.41 12.91 1713 25.52 32.07 40.18 59.71
1:27:02 3.26 9.95 6.40 9.90 13.21 19.78 24,93 3131 46,71
1:32:10 235 7.37 4.70 7.33 9.84 14.84 18.77 23.65 35.47
1:37:17 1.81 5.57 3.57 5.54 7.39 11.08 13.97 17.54 26.15
1:42:24 149 4.50 2.91 4.48 5.96 8.38 11.15 13,95 20.67
1:47:31 1.26 3.80 2.46 3.78 5.02 7.46 9.36 11.70 17.29
1:52:38 1.11 331 215 3.29 4.37 6.48 8.12 10.13 14.93
1:57:46 1.00 2.97 1.93 2.95 3.91 5.79 7.25 9.03 13.28
2:02:53 0.92 272 177 271 3.58 5.30 6.62 8.25 12.11
2:08:00 0.67 2.01 1.30 2.00 2.66 3.98 5.01 6.29 9.39
2:13:07 0.49 1.46 0.95 1.46 1.93 2.87 3.61 4.53 6.76
2:18:14 0.36 1.08 0.70 1.07 1.43 2.13 2.68 3.36 5.02
2:23:22 0.27 0.80 0.52 0.80 1.06 1.58 1.99 2.50 72
2:28:29 0.19 0.58 0.38 0.58 078 1.16 1.47 1.84 276
2:33:36 0.14 0.42 0.27 0.42 0.56 0.84 1.06 1.33 2.00
2:38:43 0.10 0.30 019 030 0.40 0.61 0.77 0.96 144
2:43:50 0.07 0.21 013 021 0.28 043 0.54 0.68 1.03
2:48:58 0.04 013 0.08 0.13 0.18 0.28 0.35 0.45 0.69
2:54:05 0.02 0.07 0.04 0.07 0.10 0.16 0.21 0.27 0.41
2:59:12 0.01 0.03 0.02 0.03 0.05 0.08 0.10 013 0.21
3:04:19 0.00 0.01 0.00 0.01 0.01 0.02 0.03 0.04 0.07
3:09:26 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:14:34 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00
3:19:41 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:24:48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:29:55 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:35:02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:40:10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:45:17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:50:24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:55:31 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:00:38 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:05:46 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:10:53 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 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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Summary Stage-Area-Volume-Discharge Relationships
The user can create a summary S-A-V-D by entering the desired stage increments and the remainder of the table will populate automatically
The user should graphically compare the summary S-A-V-D table to the full S-A-V-D table in the chart to confirm it captures all key transition points

Total
Outflow

[ft] ft22] [acres) R3] lac-ft] lefs]

Stade- St Stage Area Area Volume Volume

Description

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).




DETENTION BASIN STAGE-STORAGE TABLE BUILDER
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on-site basin. For G
Stage - S ’ Overtite Area Volme | Vokme
Descr I 2 ; t Ama(k2) | (acr) #'s) o)
—
P == clarity, you may wan e A
Selected BMP Type = EDB 15V . s 0.001 10 0.000
- S to also identify the T I )
Watershad Length =] 1,100 |t LIWRatio =09 . . . 0.001 15 0.000
Womored St -[ 8018 on tributary basins ie. oo | e | om0
Watershed Impervousness =|  36.50% | percent R 0,001 21 0.000
Percentage Hydrologic Sol Group A = 00% |pement (Al A2 086) |n the 0.001 24 0.001
Percentage Hydroiogic Soi Group B = | 100.0% | percent A g . 0003 ] 0001
Porentage Hydrologic S0 Groups CD = 00% __|percent header a 0010 = [
Desked WOCV Drin Time =| 400 |houm 5 0.021 126 0.003
Location for 1-hr Rainall Depths = Darver - Caphol Bulding - - 003 240 0.008
Wator Quality Capturo Vokume (WGCV) = [ 0423 |acrefoat  Optionml User Override 1.30 809 28 2,364 0054 a4a 0010
Excess Urban Runofl Volume (EURV) = 1134 |acrefoet  1-h Precipiiation 120 1192 278 3326 0078 727 0017
2yt Rumoff Vokume (P1 = 1.10in)=| 0888 |acretest 119 [inches 1.5 1985 318 4450 0.102 1.115 0.026
SyrRunoff Volume (P1=16in)=| 1242 |acre-feet 180 inches 160 1508 358 5737 0.132 1623 0037
10-yr Runoff Volume (P1 = 1.75in ) = 1.803 |mcre-fot 1.75 inches. 1.70 180.1 308 7.186 0185 2267 0.052
257 Runoff Voume (P1 =2 1n) = 2801 |acre-foet 200 |ishes 180 2004 25 8,798 0.202 3,005 0.070
50-yr Runoff Vokume (P1 =226in)=| 3467 |acre-feet 225 |ichos Floor 187 2145 467 10,023 0.2% 3,724 0.085
100-yr Runoff Voluma (Pt =282 in) = 4340 acre-feet 2% inches 190 2181 a7 1017 0234 4028 0.002
500-yr Runoff Volume (P1 =301 in) = 5843 |scre-foet 301 |inches 200 2167 477 10,337 0237 5054 0118
Approximate 2-yr Detention Vokume =| 0828 [acre-feet 2.0 2173 484 10.512 0.241 6.200 0.142
Approximate S-yr Detention Vokuma =|__ 1.165 _[acre-fest 220 2178 80 10872 0.245 725 0.167
Approximate 10-yr Detenton Volume =| 1632 |acre-feet 230 2185 4056 10,833 0.248 8335 0181
Approximate 25-yr Detention Violume = 1,844 acro-foot 240 2191 502 10,994 025 8426 0.218
Approximate 50-yr Detention Volume = | 1.038 _|scre-teet 250 216.7 08 1% 025 10,533 0.242
Approximate 100-yr Detention Vokume = | 2243 |scre-feet 260 2203 514 11318 0.260 11657 0.208
2% pral:] 20 11482 0264 12,787 0.204
Stage-Slorage 2.80 221.5 526 11,546 0267 13,954 0.320
Zone 1 Vokime (WOCV) =[ 0423 Jacrpfoet 280 222.1 02 11511 0271 15126 0.347
Zone 2 Volume (EURV-Zone 1) =] 0711 |gern font 300 2227 58 1197 0275 16316 0.a75
Zone 3 Volume (100-year - Zones 182)= [ 1108 |acrefont 3.10 223 544 12143 02m 17522 0.402
Total Detention Besin Volume =| 2248 |0 oy Zone 1(WaCV) 318 2238 54.8 1227 0.282 18,408 0.425
Intial Surcharge Vokme (SV) = ™ 320 2239 50 12310 0.283 18744 0,430
Initol Surcharge Depth (5D} = 033 | 230 2245 556 12477 0.286 19,984 0450
Total Available Detertion Depth (Hu)=| 800 |y 2.40 2251 .2 12646 0.280 21.240 0.488
Depthof Tricke Channel (Hre) = 080 | EED 2257 %8 12815 0.204 22,513 0.517
Slope of Tricke Channel (Sx)=| 0005 |pgy 3.60 2263 574 12985 0.266 23,603 0.546
Slopes of Main Basin Skdes (Spin) = 3 v 370 2268 580 13.155 0302 25110 057
Basin Lengihvio-Width Ratio (R ) = 5 3.80 2275 586 13327 0.306 26,434 0.607
380 228.1 w2 13400 0310 27.775 0.63
Inkial Surcharge Area (Ag) = 30 e 4.00 87 ED 36T 0314 20,134 0.680
Surcharge Volume Length (L) =| 55 | 410 203 604 13,845 0318 30,500 0.0
Surcharge Volume Width (Wy,) = 55 " 4.20 2208 810 14018 0322 31,503 072
Depth of Basin Floor (Hugarl 2| 104 [ 430 05 616 14,184 0328 113 0.765
Length of BesinFloor (Lugea) =| 2158 |y 2380 2311 622 14,360 0.3% 34,741 0.706
Width of Basin Floor (Wy.o0s) = 47.0 " 450 237 628 14,548 0334 36.187 0.831
Aron of Basin Floor (Aucar) = 10142 | 460 2323 634 142 0338 37651 0.864
Volume of Basin Floor (Vo) | 9,708 |y an 2329 640 14501 0.042 132 0.808
Depth of Main Basin (Hhyud =| 613 |5 480 235 46 15070 0348 20831 0933
Length of Main Basin (Luund = 227 | 490 2341 052 1525 0.3% 42148 0.908
Width of Main Basin (W) = B3.8 i 500 2347 858 15438 0354 43882 1.003
Area of Main Basin (Ausw) =|__ 21171 |12 510 2353 864 15619 03% 45235 1,038
Volume of Main Basin (Vuua) =| 93978 |pog 520 2359 870 15800 0363 1075
Cakuloted Total Basin Volume (Vew) =|_ 2283 |acreteat 530 2365 676 15962 0.367 T
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Judge Orr Pond 2 UD-Detention_v3.07.xds m, Basin 5212018, 9:05 AM


dsdlaforce
Callout
Provide a more descriptive Basin ID.  Is Pond 2 the RV on-site basin.  For clarity, you may want to also identify the tributary basins ie. (A1, A2, OS6) in the header.
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Detention Basin Outlet Structure Design

Project: Judge Orr Road RV Park and Storage

Basin ID:

UD-Detention, Version 3.07 (February 2017)

Pond 2

Example Zone Configuration (Retention Pond)

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

Underdrain Orifice Invert Depth =
Underdrain Orifice Diameter =

N/A
N/A

Stage (ft) Zone Volume (ac-ft)  Outlet Type
Zone 1(WQCV) 3.18 0.423 Orifice Plate
Zone 2 (EURV) 537 0.711 Orifice Plate
Zone 3 (100-year) 7.97 1.109 Weir&Pipe (Restrict)
2.243 Total

ft (distance below the filtration media surface)

inches

Calculated Parameters for Underdrain

Underdrain Orifice Area =

Underdrain Orifice Centroid =

N/A
N/A

‘f’t1
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 = 1.646E-02 ft?
Depth at top of Zone using Orifice Plate = 5.96 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = 23.80 inches Elliptical Slot Centroid = N/A feet
Orifice Plate: Orifice Area per Row = 2.37 5q. inches (diameter = 1-3/4 inches) 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 1.9¢ 397
Orifice Area (sq. inches) 2,37 2.37 2.37
Row 9 (optional) | Row 10 (optional) | Row 11 (optional) | Row 12 (optional) | Row 13 (optional) | Row 14 (optional) | Row 15 (optional) | Row 16 (optional)
Stage of Orifice Centroid (ft)
Orifice Area (sq. inches)
User Input: Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice
Not Selected Not Selected Not Selected Not Selected
Invert of Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = N/A N/A ft?
Depth at top of Zone using Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0ft) Vertical Orifice Centroid = N/A N/A feet
Vertical Orifice Diameter = N/A N/A inches
User Input: Overflow Weir (Dropbox) and Grate (Flat or Sloped) Calculated Parameters for Overflow Weir
Zone 3 Weir Not Selected Zone 3 Weir Not Selected
Overflow Weir Front Edge Height, Ho = 5.00 N/A ft (relative to basin bottom at Stage = 0ft) Height of Grate Upper Edge, H,= 5.00 N/A feet
Overflow Weir Front Edge Length = 6.00 N/A feet Qver Flow Weir Slope Length = 6.00 N/A feet
Overflow Weir Slope = 0.00 N/A H:V (enter zero for flat grate) Grate Open Area / 100-yr Orifice Area = 7.98 N/A should be >4
Horiz. Length of Weir Sides = 6.00 N/A feet Overflow Grate Open Area w/o Debris = 25.20 N/A 2
Overflow Grate Open Area % = 70% N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = 12.60 N/A ft?
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 Restrictor Not Selected Zone 3 Restrictor Not Selected
Depth to Invert of Outlet Pipe = 0.33 N/A ft (distance below basin bottom at Stage = 0 ft) Qutlet Orifice Area = 3.16 N/A f?
Outlet Pipe Diameter = 27.00 N/A inches OQutlet Orifice Centroid = 0.92 N/A feet
Restrictor Plate Height Above Pipe Invert = 20.00 inches Half-Central Angle of Restrictor Plate on Pipe = 2.07 N/A radians
User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 8.40 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.90 feet
Spillway Crest Length = 32.00 feet Stage at Top of Freeboard = 11.30 feet
Spillway End Slopes = 3.00 HV Basin Area at Top of Freeboard = 0.65 acres
Freeboard above Max Water Surface = 2.00 feet
Routed Hydrograph Results
Design Storm Retum Period = wacv EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) = 0.53 1.07 1.19 150 175 2.00 2.25 2.52 3.01
Calculated Runoff Volume (acre-ft) = 0.423 1.134 0.886 1.242 1.803 2.801 3.467 4.340 5.843
OPTIONAL Override Runoff Volume (acre-ft) =
Inflow Hydrograph Volume (acre-ft) = 0.539 1.446 1.130 1.584 2.300 3573 4.423 5.536 7.454
Predevelopment Unit Peak Flow, g (cfs/acre) =| 0.00 0.00 0.02 0.03 0.27 0.84 1.17 1.55 2.19
Predevelopment Peak Q (cfs) = 0.0 0.0 0.5 0.8 8.0 25.2 347 46.3 65.3
Peak Inflow Q (cfs) = 8.8 23.3 18.3 25.5 36.8 56.9 70.2 87.5 117.1
Peak Outflow Q (cfs) = 0.2 8.0 14 10.6 22.8 35.8 38.4 422 84.0
Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 13.2 2.9 14 11 0.9 13
Structure Controliing Flow = Plate Overflow Grate1 | Overflow Grate 1 | Overflow Grate 1 | Overflow Grate 1 Outlet Plate 1 Outlet Plate 1 Outlet Plate 1 Spillway
Max Velocity through Grate 1 (fps) = N/A 0.30 0.04 0.4 0.9 14 1.5 1.7 1.7
Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A
Time to Drain 97% of Inflow Volume (hours) = 39 55 56 55 52 48 46 43 39
Time o Drain 99% of Inflow Volume (hours) = 40 59 59 59 58 56 55 54 52
Maximum Ponding Depth (ft) = 3.45 5.28 5.07 5.34 5.57 6.15 6.98 8.31 8.94
Area at Maximum Ponding Depth (acres) = 0.29 0.37 0.36 0.37 0.38 0.40 0.44 0.50 0.53
Maximum Volume Stored (acre-ft) = 0.499 1.100 1.028 1.122 1.212 1.438 1.788 2.413 2.737
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User-Defined

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 wacv [cfs] EURV [cfs] 2 Year [cfs] 5Year[cfs] | 10Year[cfs] | 25Year([cfs] | 50Year[cfs] | 100 Year([cfs] | 500 Year [cfs]
5.12 min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:05:07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hydrograph 0:10:14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Constant 0:15:22 0.39 1.02 0.80 111 159 242 2.95 3.62 4.69
1.246 0:20:29 1.05 2.76 217 3.02 4.33 6.64 815 10.07 13.25
0:25:36 271 7.09 5.57 7.75 11.13 17.05 2093 25.86 34,03
0:30:43 7.44 19.47 15.31 21.27 30.56 46.79 57.41 70.91 93.21
0:35:50 .79 23.30 18.26 25.49 36.85 56.89 70.21 87.52 117.06
0:40:58 8.37 22.27 17.44 24.37 35.28 54,56 67.41 84.27 113.34
0:46:05 7.62 2027 15.88 2219 3211 49.65 61.34 76.77 103.51
0:51:12 6.79 1816 14,20 19.88 28.81 44.65 55.23 69.17 93.31
0:56:19 5.85 15.73 12.29 17.23 25.03 38.94 48.25 60.52 81.83
1:01:26 5.10 13.68 10.70 14.99 21.74 33.91 42.08 52.85 71.54
1:06:34 4.62 12.41 9.69 13.59 19.72 30.69 38.03 47.69 64.41
1:11:41 3.80 10.29 8.02 11.28 16.43 25.64 31.82 39.99 54.20
1:16:48 3.09 8.45 6.57 9.27 13.54 21.19 26.34 33.14 45.00
1:21:55 236 6.57 5.09 7.21 10.60 16.70 20.82 26.28 35.84
1:27:02 1.75 4.94 3.81 5.44 8.06 12.81 16.03 20.31 27.81
1:32:10 1.27 3.59 2.75 3.96 5.92 9.49 11.93 15.18 20,90
1:37:17 0.99 2,76 212 3.03 4.50 7.17 8.97 11.38 15.58
1:42:24 0.81 2.26 1.74 2.48 3.67 5.80 .24 9.14 12.46
1:47:31 0.69 1.91 1.48 2.10 3.10 4.89 6.10 7.69 10.47
1:52:38 0,61 1.68 130 1.84 271 4.26 5.31 6.69 9,09
1:57:46 0.55 151 117 1.65 243 3.82 4.75 5.98 812
2:02:53 051 1.39 1.08 152 2.23 3.50 4.35 5.48 7.42
2:08:00 0.37 1.02 0.79 1142 1.64 2.59 323 4.09 5.59
2:13:07 0.27 0.75 0.58 0.82 1.20 1.88 2.34 2.96 4.04
2:18:14 0.20 0.55 042 0.60 0.88 1.39 1.73 219 2.99
2:23:22 015 0.40 031 0.44 0.65 1.03 1.29 163 2.22
2:28:29 0.10 0.29 0.23 0.32 0.47 0.75 0.94 119 1.63
0.07 0.21 0.16 0.23 0.34 0.54 0.67 0.86 1.18
0.05 0.15 011 0.16 0.24 0.39 0.49 0.62 0.85
0.03 0.10 0.08 011 0.17 0.27 0.34 0.43 0.60
0.02 0.06 0.05 0.07 0.10 017 0.22 0.28 0.39
0.01 0.03 0.02 0.04 0.06 0.10 0.12 0.16 0.23
0.00 0.01 0.01 0.01 0.02 0,04 0.06 0.07 011
0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.02 0.03
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00
0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 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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Summary Stage-Area-Volume-Discharge Relationships
The user can create a summary S-A-V-D by entering the desired stage increments and the remainder of the table will populate automatically

The user should graphically compare the summary S-A-V-D table to the full S-A-V-D table in the chart to confirm it captures all key transition points

Toul
g Samen Stage Area Area Volume Volume gl

Dascren it e facres) 1fin3) fact] )

For best results, include the
stages of all grade slope
changes (e.g. ISV and Floor)
from the 5-A-V table on
Sheet 'Basin'.

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




JUDGE ORR RD RV PARK

INFLOW HYDROGRAPH

TIME waQcy EURV 2YR S5YR 10 YR 25 YR SO YR 100 YR 500 YR TIME

OUTFLOW|INFLOW OUTFLOW!INFLOW OUTFLOWIINFLOW QUTFLOW!INFLOW OUTFLOW|INFLOW CGUTFLOW|INFLOW OUTFLOW/INFLOW OUTFLOW INFLOW OQUTELOW/|INFLOW
POND1 |POND2 |POND1+2/POND1 (POND2 POND1+2:POND1 {POND2 {POND142!POND1 |POND2 |POND1+2{POND1 |POND2 |POND1+2/POND1 |POND2 |POND 1+2/PONDI {POND2 |POND 1+2{POND1 [POND2 |POND1+2iPOND1 |PONDZ |POND 142

©:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 (.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.001 0:00:00
0:05:07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00; 0:05:07
0:10:14 0.13 0.00 0.13 0.13 0.00 0.13 0.13 0.00 0.13 0.13 0.00 0.13 0.14 0.00 0.14 0.14 0.00 0.14 0.14 (.00 0.14 0.14 0.00 0.14 0.16 0.00 0.16; 0:10:14
0:15:22 0.14 0.39 0.53 0.18 1.02 1.20 0.14 (.80 .94 0.18 11% 1.29 0.19 1.59 1.78 0.21 2.42 2.63 0.22 2.95 3.17 0.23 3.62 3.85 0.24 4.69 4,931 0:15:22
0:20:29 0.18 1.05 1.23 0.23 2.76 2.99 .21 2.17 2.38 0.28 3.02 3.30 0.25 4.33 4.58 0.26 6.64 6.90 0.27 8.15 8.42 0.28 10.07 10.35 0.30 13.25 13.55| 0:20:29
0:25:36 0.23 2.71 2.94 0.28 7.09 7.37 0.26 5.57 5.83 Q.32 7.75 8.07 0.29 11.13 11.42 0.31 17.05 17.36 0.32 20.93 21.25 0.33 25.86 26.19 0.28 34.03 34.31] 0:25:36
0:30:43 0.27 7.44 7.71 0.32 19.47 19.79 Q.30 15.31 15.61 0.34 21.27 21.61 0.33 30.56 30.89 0.39 46.79 47.18 0.43 57.41 57.84 Q.46 7091 71.37 0.53 93,21 93.74 0:30:43
0:35:50 0.29 8.79 9.08 0.34 23.30 23.64 0.32 18.26 18.58 0.41 25.49 25.90 0.40 36.85 37.25 0.47 56.89 57.36 0.51 70.21 70.72 .56 87.52 88.08 11.96] 117.06; 129.02| 0:35:50
0:40:58 0.30 8.37 8.67 0.41 22.27 22.68 0.33 17.44 17.77 0.45 24,37 24.82 0.46 35.28 35.74 0.53 54.56 55.09 0.58 67.41 67.99 7.22 84,27 91.49 55.896] 113.34| 169.30] (:40:58
0:46:05 0.31 7.62 7.93 0.45 20.27 20.72 0.35 15.88 16.23 0.47 22.19 22,66 0.50 32,11 32.61 .57 49.65 50.22 7.41 61.34 68.75 30.68 76.77 107.45 68.40f 103.51f 171.81| 0:46:05
0:51:12 0.32 6.79 7.11 0.47 18.16 18.63 0.40 14.20 14.60 0.50 19.88 20.38 0.53 28.81 29.34 3.18 44.65 47.83 22.82 55.23 78.05 50.11 69.17 119.28 58.87 93,31 152.18] 0O:51:12
0:56:19 0.33 5.85 6.18 Q.50 15.73 16.23 0.42 12.29 12.71 0.51 17.23 17.74 0.55 25.03 25.58 12.22 38.94 51.16 35.01 48.25 83.26 56.54 60.521 117.06 111.83 31.83 183.66; 0:;56:19
1:01:26 0.33 5.10 5.43 0.51 13.68 14.19 0.45 10.70 11.15 0.53 14.99 15.52 0.57 21.74 22,31 20.46 33.91 54.37 42.44 42.08 84.52 57.00 52.85. 109.85 111.26 71.54 182.80; 1:.01:26
1:.06:34 0.33 4.62 4.95 0.53 12.41 12.94 0.46 9.69 1015 0.54 13.59 14.13 1.29 19.72 21.01 25.97 30.69 56.66 45,58 38.03 83.61 57.36 47.68] 105.05 104.03 64.41 168.44| 1.06:34
1:11:41 0.34 3.80 4.14 0.54 10.29 10.83 0.47 8.02 8.4% 0.55 11.28 11.83 3.36 16.43 19.79 28.45 25.64 54.08 45.19 31.82 77.01 57.30 39.99 97.29 93.38 54.20 147.58] 1:11:4]
1:16:48 0.34 3.09 3.43 0.55 8.45 2.00 0.47 6.57 7.04 0.56 8.27 9.83 5.10 13.54 18.64 28.55 21.19 49,74 42.47 26.34 68.81 56.94 33.14 90.08 81.83 45.00 126.83] 1:16:48
1:21:55 0.34 2.36 2.70 0.56 6.57 7.13 0.48 5.09 5.57 0.56 7.21 7.77 6.15 10.60 16,75 26,98 16.70 43.68 38.36 20.82 59.18 56.30 26.28 82.58 70.83 35.84] 106.67| 1.21.55
1:27:02 0.34 1.75 2.09 0.56 4.94 5.50 0.48 3.81 4.29 0.56 5.44 6,00 6.57 8.06 14.63 24.47 12.81 37.28 33.66 16.03 49.69 49.60 2031 69.91 61.71 27.81 89,52 1:27:02
1:32:10 .34 1.27 1.61 0.57 3.59 4.16 0.48 2.75 3.23 0.57 3.96 4.53 6.59 5.92 12.51 21.58 9.48 31.07 28.92 11.93 40.85 40.83 15.18 56.01 57.56 20.90 78.46( 1:32:10
1:37:17 0.34 0.99 1.33 0.57 2.76 3.33 0.48 2.12 2.60 0.57 3.03 3.60 6.40 4.50 10.90 18.77 7.17 25,54 24,63 8.97 33.60 33.62 11.38 45.00 56.54 15.58 72.12{ 13717
1:42:24 .34 0.81 1.15 0.57 2.26 2.83 0.48 1.74 2.22 0.57 2.48 3.05 6.11 3,67 9,78 16.30 5.80 22.10 21.02 7.24 28.26 27.95 9.14 37.09 49.38 12.46 61.84; 1.42:24
1:47:31 0.34 0.69 1.03 0.57 1.91 2.48 0.48 1.48 1.96 Q.57 2.10 2.67 5.78 3.10 8.88 14.22 4.89 19.11 18.07 6.10 24.17 23.53 7.69 31.22 39.37 10.47 45,84 1:47:31
1:52:38 0.34 0.61 0.95 0.57 1.68 2.25 0.49 1.30 1.79 0.57 1.84 2.41 5.45 2.71 8.16 12.48 4.26 16.75 15.68 5.31 20.99 20,07 6.69 26,76 32.18 9.09 41.28] 1:52:38
1:57:46 .34 0.55 0.89 0.58 1.5 2.09 (.49 1.17 1.66 0.58 1.65 2,23 5.08 2.43 7.51 11.05 3.82 14.87 13.75 4.75 18.50 17.36 5.98 23.34 26.93 8.12 35.05{ 1:57:46
2:02:53 0.34 0.51 0.85 0.58 i.39 1.97 0.49 1.08 1.57 0.58 1.52 2.10 4.65 2,23 6.88 9.78 3.50 13.28 12.07 4.35 16.42 15.07 5.48 20.55 22.77 7.42 30.19| 2:02:53
2:08:00 0.35 0.37 0.72 0.58 1.02 1.60 Q.49 0.79 1.28 0.58 1.12 1.70 4.20 1.64 5.84 8.56 2.59 11.15 10.48 3.23 13.71 12.97 4.08 17.06 19.17 5.59 24,76] 2:08:00
2:13:07 0.35 0.27 0.62 0.58 0.75 1.33 0.49 0.58 1.07 0.58 0.82 1.40 3.77 1.20 4.97 7.45 1.88 9.33 9.05 2.34 11.39 11.09 2.96 14.05 16.08 4.04 2012 2:13:07
2:18:14 0.35 0.20 0.55 0.58 .55 1.13 0.49 0.42 0.91 0.58 0.60 1.18 3.37 0.88 4.25 6.47 139 7.86 7.80 1.73 9.53 9.47 2.18 11.66 13.49 2.99 16.48| 2:18:14
2:23:22 0.35 0.15 0.50 0.58 0.40 0.98 0.49 0.31 0.80 0.58 0.44 1,02 3.01 0.65 3.66 5.62 1.03 6.65 6.73 1.29 8.02 8.10 1.63 9.73 11.34 2.22 13.56] 2:23:22
2:28:29 0.35 0.10 0.45 0.58 0.29 0.87 0.49 0.23 0.72 0.58 0.32 (.90 2.69 0.47 3.16 4.88 0.75 5.63 5.80 0.94 6.74 6.93 1.19 8.12 3.55 1.63 11.187 2:28:29
2:33:36 0.35 0.07 0.42 0.58 0.21 0.79 0.49 0.16 0.65 0.58 0.23 0.81 2.40 (.34 2.74 4.25 0.54 4.7% 5.01 0.67 5.68 5.94 0.86 6.80 8.08 1.18 9.26, 2:33:.36
2:38:43 0.34 0.05 0.39 Q.58 0.15 0.73 0.49 0.11 0.60 0.58 0.16 0.74 2.15 0.24 2.39 3.71 0.39 4.10 4.35 0.49 4.84 5.11 0.62 5.73 6.85 0.85 7.70| 2:38:43
2:43:50 0.34 0.03 0.37 0.58 0,10 0.68 0.4% 0.08 0.57 0.58 0.11 0.69 1.82 0.17 2.09 3.25 0.27 3,52 3.78 0.34 4.12 4.41 0.43 4.84 5.83 0.60 6.43| 2:43:50
2;48:58 0.34 0.02 0.36 0.58 0.06 0.64 0.45 0.05 0.54 0.58 0.07 0.65 1.73 0,10 1.83 2,85 0.17 3.02 3.29 0.22 3.51 3.82 0.28 4.10 4.98 0.39 5.37) 2:48:58
2:54:05 0.34 0.01 0.35 0.58 0.03 0.61 0.49 0.02 0.51 0.58 0.04 0.62 1.56 0.06 1.62 2.51 0.10 2,61 2,88 0.12 3.00 3.31 0.16 3.47 4,27 (.23 4.50| 2:54:05
2:59:12 0.34 0.00 0.34 0.58 0.01 0.59 0.48 0.01 0.50 Q.58 0.01 0.59 1.41 0.02 1.43 2,22 0.04 2.26 2.53 0.06 2.59 2.89 0.07 2.96 3.67 0.11 3.78| 2:59:12
3:04:13 0.34 0.00 0.34 0.58 0.00 0.58 0.49 0.00 0.49 0.58 C.00 0.58 1.28 0.00 1.28 1.97 0.01 1.98 2.23 0.01 2.24 2.53 0.02 2.55 3,17 0.03 3.20 3:04:19
3:09:26 0.34 0.00 0.34 0.58 0.00 0.58 0.49 .00 .49 0.58 0.00 0.58 1.17 0.00 1.17 1.76 0.00 1.76 1.98 0.00 1.98 2.23 0.00 2.23 2.76 0.00 2.76] 3:.09:26
3:14:34 0.34 0.00 0.34 (.58 0.00 0.58 0.49 0.00 0.49 0.58 0.00 0.58 1.08 0.00 1.08 1.58 0.00 1.58 1.76 0.00 1.76 1.98 0.00 1.98 2.42 0.00 2.427 3:14:34
3:19:41 0.34 0.00 0.34 0.58 0.00 0.58 (.49 0.00 0.49 0.58 0.00 0.58 1.00 0.00 1.00 1.43 0.00 1.43 1.59 0.00 1.59 1.76 0.00 1.76 2.14 0.00 2.14; 3:19:41
3:24:48 0.34 0.00 0.34 0.58 0.00 0.58 0.49 0.00 0.49 0.58 0.00 0.58 0.92 0.00 0.92 1.30 0.00 1.30 1.43 0.00 1.43 1,59 0.00 1.59 1.80 0.00 1.90( 3:24:48
3:29:55 0.34 0.00 0.34 0.58 0.00 0.58 0.49 0.00 0.49 0.58 0.00 0.58 0.86 0.00 0.86 1.19 0.00 1.19 1.30 0.00 1.30 1.43 0.00 1.43 1.70 0.00 1.70{ 3:29:55
3:35:02 0.34 (.00 0.34 0.58 0.00 0.58 0.49 0.00 0.49 0.58 0.00 0.58 0.81 .00 0.81 1.09 0.00 1.08 1.19 0.00 1.19 0.00 0.00 1.53 0.00 1.53| 3:35:02
3:40:10 034 0.00 0.34 0.58 0.60 0.58 0.49 0.00 0.49 0.58 0.00 0.58 0.76 0.00 0.76 1.01 0.00 1.0t 1.09 0.00 1.09 1.30 0.00 130 1.39 0.00 1.39 3:40:10
3:45.17 0.34 0.00 0.34 0.58 0.00 0.58 0.49 0.00 0.49 0.58 0.00 0.58 0.72 0.00 0.72 0.93 0.00 .93 1.01 0.00 1.01 1.15 0.00 119 1.26 0.00 1.26| 3:45:17
3:50:24 0.34 0.00 0.34 0.58 0.00 0.58 0.49 0.00 0.49 0.52 0.00 0.58 0.69 0.00 0.69 0.87 0.00 0.87 0.93 0.00 0.93 1.09 0.00 1.09 1.16 0.00 1.16] 3:50:24
3:55:31 0.34 0.00 0.34 0.58 0.00 0.58 0.49 0.00 0.49 0.58 0.00 0.58 0.65 0.00 0.65 0.81 0.00 0.81 0.87 0.00 0.87 0.93 0,00 0.53 1.06 0.00 1.06] 35531
4:00:38 0.34 0.00 0.34 Q.58 0.00 0.58 0.49 0.00 0.49 0.58 0.00 0.58 0.64 0.00 0.64 0.76 0.00 0.76 0.82 0.00 0.82 0.87 0.00 0.87 0.98 0.00 0.98  4:00:38
4:05:46 0.34 0.00 0.34 0.58 0.00 0.58 0.49 0.00 .49 0.58 0,00 0.58 0.62 0.00 0.62 0.73 0.00 0.73 0.77 0.00 0.77 0.82 0.00 0.82 0.91 0.00 0.91| 4:05:46
4:10:53 0.34 0.00 0.34 0.58 0.00 0.58 0.49 0.00 0.49 0.58 0.00 0.58 0.60 0.00 0.60 0.69 0.00 0.65 0.73 0.00 0.73 0.77 0.00 0.77 0.85 0.00 0.85] 4:10:53
4:16:00 0.34 0.00 0.34 0.58 0.00 0.58 0.49 0.00 0.49 0.58 0.00 0.58 0.59 0.00 0.59 0.66 0.00 0.66 0.69 0.00 0.69 0.73 0.00 0.73 0.80 0.00 0.80] 4:16:00




DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Project: Judge Orr Rd RY Park

UD-Detention, Version 3.07 (February 2017)

Basin ID: Pond 142 W

aiT" Provide a more descriptive Basin
-uu-erI o
- with Pond 1 in a series.
Required Volume of e )
Selected BMP Type = EDB 10
Watershed Asa = 2080  [acres Note: L/ W Ratio < 12
Warters had Length = 1,100 ft L/WRatio=08 -
Watershed Slope =| 0018 |fft 30
Watershed Impendousness =|  36.50% | persent T o o 50 0.001
Percentage Hydmilogic Soll Group A = 0.0% percent 0.60 - s 80
Percentage Hydrologic Sol Goup B = 100.0% percent 090 - 825 124
Percentage Hydrologic Sod Groups CID 00% |porcent 1.00 - 008 183
Desired WQCV Drain Tima = 0.0 hours 1.10 - a1 262
Location for 1-hr Rainfall Depths = DBW-CWWI; 1.20 - 1220 3688
Water Qualty Capture Volume (WQCV) =| 0423 |acre-feel  Optional User Overide 130 - 1,506 503
1134 |screfest 1-hr Precipiation 140 - 2,048 81
0.888 acre-feet 119 inches 150 - 2577 807
S-yr Runofl Volume (P1 = 1 8in) = 1.242 acre-feot 1580 inches 1.80 - 3182
10-yr Runoff Volume (P1=1.75in) = 1.803 aGre-foot 1.75 inchos 170 - 3864
26y Runoff Volume (P1 =2 in) = 2801 Gre-feet 200 inchas 180 - 4622
50-yr Runoff Volume (P1 = 2.25in.) = 2467 acre-feat 225 inches 180 - 5457
100-yr Runoff Volume (P1 =282 in) = 4340 acre-feel 2% inches. 200 - 8388
500-yr Runoff Volume (P1 = 3.01in} = 5843 acre-feat 301 inches. 210 - 7328
828 Bcre-feat 220 - a3
1.185 Bcre-feet 230 - 2314
1632 acre-feot 240 - 10,340
1844 acre-foat 2% - 11387
1838 Bcre-foet 280 - 12,456
2243 acre-fest 2m - 13,546
280 - 14,850
290 - 15793
Zone 1 Vohme (WQCV)=| 0423 |ocrmjort a.00 - 16048
Zone 2 Volume (EURV-Zone 1) = 0711 |acrefont a1 - 18,1268
Zone 3 Volume (100-year - Zones 1 & 2) = 1.100 acre-lest Zore 1(WQCY) 320 - 19325
Total Detention Basin Volume =| 2243 |acm foet 330 - 20,545
Initial Surcharge Vokmme (I5V) = et s 340 - 21,788
Initisl Surcharpe Depth (SD) = user i 350 - noR
Total Available Datention Dapth (Hy.,, wer |y 380 - 24338
Depth of Trickle Channel (Hre) = uer |y 370 - 25645
Slope of Trickle Channel (Sye) = wer  fpm Zona 2{EURYV) 3.80 - 20975
Siopes of Main Basin Sides (Spe)=|  mer |y 30 = s
Basin Length-to-Width Ratio (Rya} ser 400 - 20,608
410 - 31,003
Inial Surcharge Area (Agy) = wer gy 420 - 32,500
Surcharge Volume Longth (Lg,) wer g 430 - 32,946
Surcharge Volume Width W, =| wer |y 440 = 35,406
Depth of Basin Floor (Hses) wer |y 450 - 36,887
Length of Basin Fioor (Lyes) = wer |y 400 - 38,360
Width of Basin Floor (Wz0a) = wser ki an - P14
Asoa of Basin Floor (Acsos) = mer e 4.80 - 41,461
‘Volume of Basin Floor [Viyecs) = e e 490 - 43029
Depth of Main Basin (Hyu) = wer |y 500 - 44618
Length of Main Basin ( Lus) = wer |y 5.10 - 46,230
Width of Main Basin (W) = user 0 520 - 47,803
Avea of Main Basin (Auu) = wser 2 530 - 40517
Volume of Main Basin (Vi) = wer ] 540 - 51,154
Caloulsted Total Basin Volume (Vi) = user | acre-feal Zone 3 (100-year) 550 - 52,802
560 - | 612
570 - 353
580 - 417
580 - 902
8.00 - 708
8.10 — 83537
620 = 65387
630 - 67258
40 — 88,152
w0 = 71.087
.80 - T3.004
0 - 74982
.80 - 78943
%0 = 78,045
00 = 80968
10 - 83014
20 5 B5081
30 - 87168
T40 - 80280
T50 - 81412
780 - 3,506
T - 85741
7.80 - 087930
780 - 100,158
800 - 102378
8.10 - 104,508
820 - 106818
830 - 100,038
. 40 - | 258
& = AT8
L - 808
X - 918
80 - 120,138
%0 = 1223%
.00 - 124 578
Py 126,798
- 120018
- 131,238
- 133458
— 135678
9.60 - 137,868
8.0 — 140,118
9.80 - 142338
9.90 - 144 558
1000 — 146,778

Judge Orr Pord 1+2 wUD-Detention_v3.07 xksm, Basin

S2112018, 5:56 AM


dsdlaforce
Callout
Provide a more descriptive Basin ID.  This is still Pond 2 but analyzed with Pond 1 in a series.


DETENTION BASIN STAGE-STORAGE TABLE BUILDER }

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

UD-Detention, Version 3.07 (February 2017)
Project: Judge Orr Rd RV Park

BasinID: Pond1 +2

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

Zone 1 (WQCV) 3.22 0423 Orifice Plate
Zone 2 (EURV) 437 0.711 Orifice Plate
Zone 3 (100-year) 5.48 1.109 Weir&Pipe (Restrict)
Example Zone Configuration (Retention Pond) 2243 Total
User Input: Orifice at Underdrain Qutlet (typically used to drain WQCV in a Filtration BMP)
Underdrain Orifice Invert Depth = ft {distance below the filtration media surface) Underdrain Orifice Area =
Underdrain Orifice Diameter = N/A inches

N/A

f?

Underdrain Orifice Centroid = feet

Calculated Parameters for Underdrain

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)

Invert of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row =

Depth at top of Zone using Orifice Plate = 5.64 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width =
Orifice Plate: Orifice Vertical Spacing = 22.60 inches Elliptical Slot Centroid =
QOrifice Plate: Orifice Area per Row = 241 sq. inches (diameter = 1-3/4 inches) Elliptical Slot Area =

User Input: Stage and T otal Area of Each Orifice Row (numbered from lowest to highest)

1.674E-02 ft?
N/A feet
N/A feet
N/A ft?

Calculated Parameters for Plate

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 1.88 376

Orifice Area (sq. inches) 2.41 241 241

Row 9 (optional) | Row 10 (optional) | Row 11 (optional) [ Row 12 (optional) | Row 13 (optional) | Row 14 (optional)

Row 15 (optional)

Row 16 (optional)

Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

User Input: Vertical Orifice (Circular or Rectangular)

Calculated Parameters for Vertical Orifice
Not Selected Not Selected Not Selected Not Selected
Invert of Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = N/A N/A it
Depth at top of Zone using Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = N/A N/A feet
Vertical Orifice Diameter = N/A N/A inches
User Input: Overflow Weir (Dropbox) and Grate (Flat or Sloped) Calculated Parameters for Overflow Weir
Zone 3 Weir Not Selected Zone 3 Weir Not Selected
Overflow Weir Front Edge Height, Ho = 5.00 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, H,= 7.00 N/A feet
Overflow Weir Front Edge Length = 5.00 N/A feet Over Flow Weir Slope Length = 6.32 N/A feet
Overflow Weir Slope = 3.00 N/A H:V (enter zero for flat grate) Grate Open Area / 100-yr Orifice Area = 6.19 N/A should be >4
Horiz. Length of Weir Sides = 6.00 N/A feet Overflow Grate Open Area wj/o Debris = 22.14 N/A 2
Overflow Grate Open Area % = 70% N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = 11.07 N/A ft?
Debris Clogging % = 50% N/A %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameter.

s for Outlet Pipe w/

Flow Restriction Plate

Zone 3 Restrictor Not Selected

Zone 3 Restrictor Not Selected
Depth to Invert of Outlet Pipe = 0.33 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 3.57 N/A ft?
Qutlet Pipe Diameter = 30.00 N/A inches Outlet Orifice Centroid = 0.96 N/A feet
Restrictor Plate Height Above Pipe Invert = 20.50 inches Half-Central Angle of Restrictor Plate on Pipe = 1.95 N/A radians

User Input: Emergency Spillway (Rectangular or Trapezoidal)

Calculated Parameters for Spillway

Spillway Invert Stage= 7.00 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.95 feet
Spillway Crest Length = 40.00 feet Stage at Top of Freeboard = 9.95 feet
Spillway End Slopes = 3.00 H:v Basin Area at Top of Freeboard = 3.34 acres
Freeboard above Max Water Surface = 2.00 feet
Routed Hydrograph Results
Design Storm Retum Period = wacv EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) = 0.53 1.07 119 1.50 1.75 2.00 2.25 2.52 3.01
Calculated Runoff Volume (acre-ft) = 0.423 1.134 0.886 1.242 1.803 2.801 3.467 4.340 5.843
OPTIONAL Override Runoff Volume (acre-ft) =|
Inflow Hydrograph Volume (acre-ft) = 0.650 1.627 1.284 1.767 3.064 6.012 8.158 10.854 16.507
Predevelopment Unit Peak Flow, q (cfs/acre) = 0.00 0.00 0.02 0.03 0.27 0.84 117 1.55 2.19
Predevelopment Peak Q (cfs) = 0.0 0.0 0.5 0.8 80 25.2 34.7 46.3 65.3
Peak Inflow Q (cfs) = 8.1 23.6 18.6 25.9 37.3 57.4 84.5 119.3 193.7
Peak Outflow Q (cfs) = 0.3 0.4 0.4 0.4 5.7 27.2 43.6 77.5 152.9
Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.5 0.7 1.1 13 17 23
Structure Controliing Flow =| Plate Plate Plate Plate Overflow Grate 1 | Overflow Grate 1 Spillway Spillnﬂ Spillway
Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A 0.2 1.2 18 247 2.1
Max Velocity through Grate 2 (fps) =| N/A N/A N/A N/A N/A N/A N/A HAIn N/A
Time to Drain 97% of Inflow Volume (hours) = 38 69 60 73 76 71 67 / 63 54
Time to Drain 99% of Inflow Volume (hours) = 40 73 63 77 82 80 78 / 76 73
Maximum Ponding Depth (ft) = 3.51 4.79 4.41 4.93 5.62 6.51 7.01 / 141 7.89
Area at Maximum Ponding Depth (acres) = 0.53 0.94 0.82 1.00 1.26 164 186 2.05 2.29
Maximum Volume Stored (acre-ft) =| 1.498 1173 1,634 2.410 3709 4.583 5.367 6.410

For the FSD this value is supposed to be 0.9 of
the pre-developed. You need to explain in the
narrative what the actual value is supposed to
be and why there is a discrepancy.



dsdlaforce
Callout
For the FSD this value is supposed to be 0.9 of the pre-developed.  You need to explain in the narrative what the actual value is supposed to be and why there is a discrepancy.


Detention Basin Outlet Structure Design
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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 ovenide the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program

User-Defined SOURCE USER USER USER USER USER USER USER USER USER
Time Interval TIME WQCV [cfs] EURV [cfs] 2 Year [cfs] 5Year[cfs] | 10Year[cfs] | 25Year[cfs] | 50Year[cfs] | 100Year|[cfs] | 500 Year [cfs]

5.12 min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:05:07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hydrograph 0:10:14 0.13 013 0.13 0.13 0.14 0.14 0.14 0.14 0.16
Constant 0:15:22 0.53 1.20 0.94 1.29 1.78 2.63 3.17 3.85 4.93
1.246 0:20:29 123 2.99 2.38 3.30 4.58 6.90 8.42 10.35 13.55
0:25:36 294 7.37 5.83 8.07 11.42 17.36 21.35 26.19 34,31
0:30:43 7.71 19.79 15.61 21.61 30.89 47.18 57.84 71.37 93.74
0:35:50 9.08 23.64 18.58 25.90 37.25 57.36 70.72 88.08 129.02
0:40:58 8.67 22.68 17.77 24.82 35.74 55.09 67.99 91.49 169.30
0:46:05 7.93 20.72 16.23 22.66 32.61 50.22 68.75 107.45 171.91
0:51:12 711 18.63 14,60 2038 2934 47.83 78.05 119.28 192,18
0:56:19 6.18 16.23 12.71 17.74 25.58 51.16 83.26 117.06 193.66
1:01:26 5.43 14.19 1115 15.52 2231 54.37 84.52 109.85 182.80
1:06:34 4.95 12.94 10.15 14,13 21.01 56.66 83,61 105.05 168.44
4.14 10.83 8.49 11.83 19.79 54.09 77.01 97.29 147.58

343 9.00 7.04 9.83 18.64 49.74 68.81 90.08 126.83

2.70 7.13 5.57 7.7 16.75 43.68 59.18 82,58 106.67

2.08 5.50 4.29 6.00 14.63 37.28 49,69 69.91 89,52

1.61 4.16 3.23 4.53 13.51 31.07 40.85 56.01 78.46

1.33 3.33 2.60 3.60 10.90 25.94 33,60 45,00 7212

115 2.83 222 3.05 9.78 22.10 28.26 37.09 61.84

1.03 2.48 1.96 2.67 8.88 19.11 24.17 31.22 49.84

0.95 2.25 1.79 241 8.16 16.75 20.99 26.76 41.28

0.89 2.09 1.66 2.23 7.51 14.87 18.50 23.34 35.05

0.85 1.97 1.57 2.10 6.88 13.28 16.42 20,55 3019

0.72 1.60 1.28 1.70 5.84 1115 13.71 17.06 24.76

0.62 133 1.07 1.40 4.97 9.33 11.39 14.05 20,12

0.55 113 0.91 1.18 4.25 7.86 9.53 11.66 16.48

0.50 0.98 0.80 1.02 3.66 6.65 8.02 9.73 13.56

045 0.87 0.72 0.90 3.16 5.63 6.74 8.12 11.18

042 0.79 0.65 0.81 2.74 4.79 5.68 6.80 9.26

0.39 0.73 0.60 0.74 2.39 4.10 4.84 5.73 7.70

0.37 0.68 0.57 0.69 2.09 3.52 412 4.84 643

0.36 0.64 0.54 0.65 1.83 3.02 3.51 4.10 5.37

0.35 0.61 0.51 0.62 1.62 2.61 3.00 3.47 4.50

0.34 0.59 0.50 0.59 143 2.26 2.59 2.96 3.78

0.34 0.58 0.49 0.58 1.28 1.98 2.24 2.55 3.20

034 0.58 0.49 0.58 117 1.76 1.98 2.23 2.76

034 0.58 0.49 0.58 1.08 1.58 1.76 1.98 2.42

034 0.58 0.49 0.58 1.00 1.43 1.59 1.76 214

034 0.58 0.49 0.58 0.92 1.30 1.43 1.59 1.90

034 058 0.49 0.58 0.86 119 130 143 170

0.34 0.58 0.49 0.58 0.81 1.09 119 1.37 153

0.34 0.58 0.49 0.58 0.76 1.01 1.09 130 139

0.34 0,58 0.49 0.58 072 0.93 1,01 119 1.26

0.34 0.58 0.49 0.58 0.69 0.87 0.93 1.09 116

0.34 0.58 0.49 0.58 0.65 0.81 0.87 0.93 1.06

0.34 0.58 0.49 0.58 0.64 0.76 0.82 0.87 0.98

0.34 0.58 0.49 0.58 0.62 0.73 0.7 0.82 0.91

034 0.58 0.49 0.58 0.60 0.69 0.73 0.77 0.85

0.34 0.58 0.49 0.58 0.59 0.66 0.69 0.73 0.80

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

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)
Summary Stage-Area-Volume-Discharge Relationships
The user can create a summary S-A-V-D by entering the desired stage increments and the remainder of the table will populate automatically

The user should graphically compare the summary S-A-V-D table to the full S-A-V-D table in the chart to confim it captures all key transition points

Total
Stage - Sioreg Stage Area Aren Volume Volume S
fraamin it If~2) [acres] [ft~3] [ac-t] efs]

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).
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DESIGN CHARTS



Chapter 8

Hydrology
. .
Table 6-6, Runoff Coefficients for Rational Method
{Source: UDFCD 2001)
i i
Land Use or Surface Percent Rynoft Coettidents
Chamcternistics Impervicus 2year S-year 10-year 25.year Sd-year 100-year
1456 A%B § H5G €D | HSGALB [ HSG CaD | HsG ALY | BSGCaD | HSGAZS | HSGCLD | HSGALB | HSGCAD § HSGALD | HSGCED

Business

Commerclal Areas 65 0.78 0.80 0,81 D82 0.83 0.84 085 0.87 .87 0.88 1.88 0.89

Neiﬁhborhoud Areis 70 .45 0.4% .43 0.53 0.53 0.57 058 0.62 0.60 0.65 0.62 DES
Residential

1/8Acre orlass 65 0.41 Q.45 0.45 0.49 0.45 0.54 0.54 0.59 0.57 G.62 0.59 0.65

4 Acre 40 23 0.28 £30 ¢35 036 0.42 0,42 0.50 0.46 D54 0.50 0.58

3f3Acre 30 012 B22 0.25 0.30 032 938 0.39 0.47 0.43 0.52 0.47 057

112 Acre 25 0.i5 0.29 022 028 030 0,36 837 0.46 0.41 051 0.46 0.56

1Acre i) 012 [+ XY 0.20 .26 0.27 034 0,35 {44 0.4¢ .50 044 .55
[ndustial

Ught Areay £ 057 060 058 0.63 .63 D.EG Q.66 .70 0.58 o.72 0.70 0,74

Heavy Areas 50 0.71 0.73 0.73 0.75 075 037 0.78 0.80 0.80 C.82 0.81 0.83
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HistoricFlow Analysts.- 3
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Pasture fideadow 0 .02 0,04 a.08 0.15 015 025 023 0,37 0.30 0.44 0.35 Q.50

Forest 0 0.02 0.04 0.08 015 15 Q.25 0.25 237 030 .44 035 Q.50

ExEosed Rock 100 0.89 0.89 0.90 2.50 0.92 092 0.84 0.94 £.95 0,95 0.96 5.6

Offsite Flow Analysis {whan =

landuse is undafined) 026 631 032 0.37 .38 0,44 .44 a.51 048 {.55 051 058
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Paved 100 89 0.89 D40 0.50 052 2.92 0.94 0.94 0.95 0,95 0.56 0.96
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Rools 90 075 0323 [e¥ £ 0.75 .75 077 378 0.80 0.30 0.82 0.81 0383

) Lavins 0 0,02 0.04 0.08 0.15 0,15 0.25 0.2% 0.37 .30 0.44 035 0.50
j
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Chapter 6

Hydrology

Figure 6-25. Estimate of Average Concentrated Shallow Flow

20

INIOH3d NI 3d0OIS FSHNOIHILVM

¥ 4
o 2T 1Ay ]
\IDQ? 4 3..0 . 3 S |
iy "y i
’ Nipy
&..w.h e [+
.:v iow
%o, My ]
4
44y
LS
t\k\&d .l!/' ™
<5
..w&.ﬁvk/
S uam
P
4
= o © o v ™m o 0
wn [ o -

IN FEET PER SECOND

VELOCITY

City of Colorado Springs May 2014

Drainage Criteria Manual, Volume 1

6-72



Hydrology Chapter 6

Figure 6-5. Colorado Springs Rainfall Intensity Duration Frequency
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IDF Equations
Liop =-2.52 In(D) + 12,735
Is=-2.25 In(D) + 11375
T5=-2.00 In(D} + 10.111
1y =-1.75 In(D) + 8.847
I;=-1.50 In(D} + 7.583
1,=-1.19 In(D) -+ 6.035

Note: Values calculated by
equations may ot precisely
duplicate values read from figure.
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dsdlaforce
Cloud+

dsdlaforce
Cloud+
1. Extend the drainage map to show the location of DP8.

2. Extend the analysis to the suitable outfall (i.e. to an existing hydraulically adequate man-made system.
Hydraulic analysis of the channel between the pond and the man-made system must be included in the report.  Plus a hydraulic analysis of the man-made system to show that it is hydraulically adequate.

dsdlaforce
Callout
Identify that these are future roads per (reference the project name and file number) or free these improvements to the adjacent property.

dsdlaforce
Callout
1. Show/Label the 100yr flood plain.

2. Add the hatching on the Legend

dsdlaforce
Callout
Typo.  Appears to be OS3.

Unclear how OS3 is being routed to DP5.  If it's per the existing drainage map then adjust the basin boundary.  Update the proposed drainage condition section of the narrative to discuss.

dsdlaforce
PolyLine

dsdlaforce
Callout
Adjust the basin boundary.  Area to the south is tributary to A1.

dsdlaforce
Callout
Is there a swale or C&G along the basin boundary line?  Label and update the narrative or update the basin boundary line according to the drainage pattern. 

dsdlaforce
Cloud+

dsdlaforce
Cloud+
Appears to be a low point on the road.  If DP5 flows are not conveyed by the roadside ditch, then a second culvert is required meeting County criteria for Hw/D and overtopping depth.
Similar comment applies to the second access location.

dsdlaforce
Callout
Adjust the boundary.  Per the narrative (pg 3) the area between the centerline of Judge Orr and the property line is basin OS5

dsdlaforce
Callout
DP6 is (A3 + DP5)
DP7 is (OS5 + DP6)

dsdlaforce
Callout
Show the existing contours.

dsdlaforce
Callout
Include a summary regarding OS2 in the narrative.  Summary should provide design guidance regarding this basin (OS2), OS3, and OS4. 

dsdlaforce
Callout
Identify as future pond 1.

Show the anticipated emergency flow path and update the narrative.

dsdlaforce
Callout
Identify as Pond 2

dsdlaforce
Callout
State in the narrative who own/maintain this stormline.

dsdlaforce
Callout
Label the emergency spillway.  Provide analysis that shows the stretch between the spillway and the natural channel is hydraulically adequate.  If it isn't additional improvements may be required.
Same comment applies for the outlet structure outfall.

dsdlaforce
Callout
Provide hydraulic calculations for the inverted road to ensure sufficient capacity.

dsdlaforce
Callout
Show/label the property line.

dsdlaforce
Callout
Provide the culvert calculation for both culverts.
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