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V ENGINEERING FOR THE FUTURE

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 isin
conformity with the master plan of the drainage basin. | 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:

|, 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 35.0 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 6th Principal Meridian, El Paso 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 08041C0O575F, 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

(g
I n

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 seil 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.

WATER QUALITY/DETENTION CONCEPTS
In accordance with current NPDES requirements, stormwater quality BMPs will be

incorporated into the development of this project. Water quality facilities will be included in all
proposed full spectrum detention facilities.

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 o 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 OS1. This sub-basin
drains existing pasture land and produces flows of 1.7 cfs for the 5-year storm and 12.9c¢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 0S2.

Sub-Basin OS2 drains the area just west of the parcel. This area is currently vacant and
produces flows of 3.6 cfs and 27.1 cfs respectively. These flows combine with the flows from
Sub-Basin 0S1 at DP1 for total flows of 4.8 cfs for the 5-year storm and 36.7 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 Al 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 3.1 cfs and 24.0 cfs respectively.
These flows combine with the flows from DP1 at DP2 to produce total flows of 6.6 cfs for the 5-
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Update the narrative Sub-Basin QsCFS Qugp CFS
based on the meeting 051 | 17 129
on 8/8/18 0s2 | 3.6 27.1
0S3 | 17.8 62.0
054 | 4.0 30.4
0S5 | 1.3 3.3
Al | 2.2 16.5
A2 | 3.1 24.0
A3 | 1.1 5.3
B | 0.2 1.6
DP1 (0S1 + 052) | 4.8 36.7
DP2 (DP1 + A2) | 6.6 50.1
DP3 (053 + 054} | 20.1 86.7
DP4 (0S5 + A3) 2.0 7.6
DP5 (DP3 + DP4) 18.9 0.7
DP6 (DP2 + DP4 + A1) 27.1 143.3

year storm and 50.1 cfs for the 100-year storm. These flows leave the site in the southeast area
of the site.

Sub-Basin 0S3 drains an area west of SH24 and drains to the east into Sub-Basin 054 through a
24" CMP. This area is currently zoned A-35 and is primarily open range. This sub-basin
produces flows of 17.8 cfs and 62.0 cfs respectively.

Sub-Basin 0S4 drains an area west of the parcel. The area is vacant and covered with rangeland
grasses. It slopes to the southeast and flows east along Judge Orr Road. It produces flows of 4.0
cfs and 30.4 cfs respectlvely These flows combine w1th the flows frorn 053 at DP3 to produce

Sub-Basin A3 drains the southern area of the site and is mostly vacant with a barn and some
gravel drives located in the western portion of the site. It produces flows of 1.1 cfs and 5.3 cfs
respectively and drains into the roadside ditch. OS5 drains the area between the property line
and the center line of Judge Orr Road. This area produces flows of 1.3 and 3.3 respectively, and
combines with the flows from A3 at DP4 within the Judge Orr roadside ditch to produce total

flows of 2.0 cfs for the 5-year storm and 7.6 cfs for the 100-year storm. These flows combine
with the flows from DP3 at DP5 to produce total flows of 18.9 cfs for the 5-year storm and 80.7
cfs for the 100-year storm within the roadside ditch. These flows leave the site in a
northeasterly direction and join with the main channel about 300 ft east of the property. These
flows eventually combine with the flows from DP2 and Sub-Basin A1 at DP6 to produce total
flows in the main channel of 27.1 cfs for the 5-year storm and 143.3 cfs for the 100-year storm.

drains a smali portion of'the site in the northern corner. It produces flows of 0.
for the 5-year storm and 1.6 cfs for the 100-year storm.

The estimated runoff amounts produceg for the project under existing conditions are shown in
Table 1 below.

1. The flow rate does not match the drainage map. Verify the values for all
the other basins.

Provide additional detail on the narrative regarding Basin B. The proposed : [Page
condition has increased the area and flow draining into the existing channel
and untreated developed flow is now draining onto the existing channel.



dsdlaforce
Cloud+

dsdlaforce
Cloud+
Update the narrative based on the meeting on 8/8/18

dsdlaforce
Callout
1. The flow rate does not match the drainage map.  Verify the values for all the other basins.

Provide additional detail on the narrative regarding Basin B.  The proposed condition has increased the area and flow draining into the existing channel and untreated developed flow is now draining onto the existing channel.


8/8/18 - This is to avoid . Uil State in the qarrgtive
confusion in the future since who own/maintain
it is for conveying offsite 08/08/2018 this stormline.

flow across the property.

When this property is ONDITIONS . | |
platted, then this stormline *' will include an RV storage area in the norghern portion of the site
must b;a located in‘a > southern portion of the site. The northeps area will be covered by 4

southern area will have 120 gravel RV gad sites with asphalt roads

drainage easement.
9 getated 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 wes¥will be transported through the site by
way of a 36" HDPE storm sewer. The proposed 3¢/ HDPE storm sewer will be located near the
west property line to facilitate the connection ffom a future detention facility once the property
to the west has been developed. This design }fas been coordinated with the current property
owner, as has the proposed swale within tie west property. 051 will flow down the existing
swale on the west property and into a 4 Avide swale which connects into the 36" HDPE storm
sewer that flows into the detention hg£in. In the future a new detention pond will replace the
swale and will tie directly into the 36” HDPE private storm sewer. A conceptual 4.6 acre foot
pond (Pond 1) was calculated for the future neighberhood commercial site with an estimated
outflow of 0.1 cfs for the 5-year storm and 57.3 cfs for the 100-year storm.

Sub-Basin A1 will drain the nop? firesite, T wiltbeused forRY !
will be covered by 4 inches of | Update the narrative and discuss in detail the plans to

for the five- and 100-year story CONStruct the north-south  road to County standard to
flows will travel along the berrpinclude;the intended phasing, plan:

will take the flows into Pond 2
Since the intent is to construct to county standard
Sub-Basin A2 drains the area b section for future dedication, clearly describe the intent
will be developed for RYfad s} of the runoff'conveyance with regards to the future
These flows will be intercepted road.” Also, provide the drainage analysis for the

private storm sewor’ These flo| rogdway (street capacity, etc.).
flows of 5.1 cfs fpf the 5-year s [

into Pond 2.

Finally, submit street construction plans for the road
and roundabout being constructed.

Sub-BasirfA3 drains the south
an RV park with gravel parking areas for RV’s 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 13.7 cfs and 37.2 cfs respectively.
These flows will combine with the flows from Sub-Basin A1 at DP3 to produce total flows into
the detention basin of 25.4 cfs and 61.9 cfs respectively. The total flows into the basin at DP4
will be 20.1 cfs for the 5-year storm and 103.3 cfs for the 100-year storm. The proposed 2.71 AF
detention basin will release these flows through an cutlet structure with a 30 inch HDPE pipe at
arate of 0.5 cfs for the 5-year storm and 23.7 cfs for the 100-year storm.

Sub-Basin A4 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 flows of 0.4 cfs and 2.9
cfs respectively. OS5 drains the area between the property line and the centerline of judge Orr
Road. This area produces flows of 1.0 cfs 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
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dsdlaforce
Callout
Update the narrative and discuss in detail the plans to construct the north-south road to County standard to include the intended phasing plan.  

Since the intent is to construct to county standard section for future dedication, clearly describe the intent of the runoff conveyance with regards to the future road.  Also, provide the drainage analysis for the roadway (street capacity, etc.).

Finally, submit street construction plans for the road and roundabout being constructed.

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

dsdlaforce
Unresolved

dsdlaforce
Text Box
8/8/18 - This is to avoid confusion in the future since it is for conveying offsite flow across the property.
When this property is platted, then this stormline must be located in a drainage easement.


8/8/18 - Based on the re-submittal, the intent is to construct the site

in two phases. Table 2 notes flows based on Phase 1 developed
Unresolved condition. Does this mean the pond design will need to be
08/08/2018 retrofitted with phase 2? Include a narrative in the Detention section

combine with the detained fl [0-categorically state whether or,not Pond 2 is designed and

and 91.1 cfs for the 100-year CONstructed for the built out condition or a retrofit will be required

with phase 2 to be provided with an updated drainage report.

Suh.Racin B in tha ngrtheastern portion of the site will contain a landlscaped area and produce
Remove-"Phase 1"

TABI

Sub-Basin QsCFS Qagp CFS

051 1.7 12.9

0s2 7.2 54.8

0s3 17.8 62.0

0s4 0.8 5.9

0S5 1.0 2.6

Al 17.2 36.5

A2 6.5 17.6

A3 13.7 37.2

A4 0.4 2.9

B 0.3 2.3
DP1(0S1+0S2) 8.5 65.0
DPD1 (Detained DP1) 0.1 57.3
DP2 (DPD1 + A2) 5.1 69.1
DP3 (AL + A3) 25.4 61.9
DP4 (DP2 + DP3) 20.2 103.3
DPD2 (Detained DP2) Q.5 40.6
DPS {0S3+054) 16.3 58.6
DP6 (A3+055) 1.0 4.6
DP7 (DP4+DP5) 16.3 60.1
DP8 (DPD2+DP6) 16.6 91.1

WATER QUALITY

The water quality basin for this project is incorporated with the detention basin for this project
and is designed with current NPDES requirements as provided by the El Paso County Drainage
Criteria Manual as amended for an EDB. The required water quality capture volume is 0.501
AC-FT. The basin will be constructed with a 2.5-foot permanent micro-pool and a forebay.
Design forms for this basin can be found in Appendix B. The design summary is below.

Location Depth (FT) Size (IN)
Pond 2 0,1.88,3.76 1.75,1.75,1.75
DETENTION

Developed flows from this project will be reduced to historic levels by using a privately owned
and maintained detention facility. The UDFCD Design for Full Spectrum Detention Basins is used
for the basin. Since a neighborhood commercial development is proposed for the property to
the west, a conceptual detention basin was designed for the area and routed through the on-site
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dsdlaforce
Callout
8/8/18 - Based on the re-submittal, the intent is to construct the site in two phases.  Table 2 notes flows based on Phase 1 developed condition.  Does this mean the pond design will need to be retrofitted with phase 2?  Include a narrative in the Detention section to categorically state whether or not Pond 2 is designed and constructed for the built out condition or a retrofit will be required with phase 2 to be provided with an updated drainage report.

dsdlaforce
Callout
Remove "Phase 1"

dsdlaforce
Unresolved


detention basin for the RV development with the ponds designed in series. The outflow
hydrograph from the commercial site (Pond 1) which was designed to produce flows that
matched the current historic rates was manually added to the inflow hydrograph for the RV
development (Pond 2) and routed through a third spreadsheet (Pond 1 + 2) to produce new
detention basin design.

Location Size (AF)

Pipe Outlet Outlet Structure

2 2.711

30” Typical Outlet 40’
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 33.7 cfs will only produce a
flow depth of 0.8 ft. and a velocity of 3.2 fps. Once the Judge Orr ditch flows combine with the
detained flows, the 91.5 cfs, approximately 300 ft. east of the project, will produce a flow depth
of 1.2 ft and a velocity of 4.10 fps. There are no downstream manmade drainage systems in the

area to tie into.

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 2.7 ft. and a velocity of 6.8 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
30" RCP FES
36" HDPE FES
38" x 24" RCEP FES
30" RCP
36" HDPE
38" x 24" RCEP
Detention Outlet Structure
Emergency Spillway
Storm Manhole

Unresolved
08/08/2018

Unit Quantity Unit Cost Total Cost

EA 1 $750 $ 750.00
EA 2 $800 $ 1,600.00
EA 4 $700 $ 2,800.00
LF 20 $101 $ 202000
LF 1,250 $124 $155,000.00
LF 120 $94 $ 11,280.00
EA 1 $5,000 $ 5,000.00
EA 1 $£1 500 ¢ 150000

DRAINAGE BASIN FE

State what the percent impervious is based on'the
proposed site development plan.: Thisnumber is likely
to be used in calculating the fee'instead of the typical
values listed in ECM Appendix L Table'3-1 which’is'95%
for commercial.

The entire project ligs within the Haegler Ranch Drainage Basin. However, the parcel is not
being platted at th{s time, sc no fees are due. In the future when this site is platted the drainage
and bridge fees #vill be determined based on the percent of imperviousness of the platted

subdivision.

CONCLUSION

The proposed development and subsequent lot developments follow the “Four Step Process” as

mandated by the EPA as follows:
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dsdlaforce
Callout
State what the percent impervious is based on the proposed site development plan.  This number is likely to be used in calculating the fee instead of the typical values listed in ECM Appendix L Table 3-1 which is 95% for commercial.

dsdlaforce
Unresolved


Step 1: Runoff Reduction Practices
Runoff has been reduced by disconnecting impervious areas where possible, eliminating
“unnecessary” impervious areas and encouraging infiltration into suitable soils.

Step 2: Stabilize drainage ways
All drainageways, ditches and channels have been stabilized by the following methods:
¢ Tributaries have been left in their relatively natural state where possible.

» New drainageways and swales have been stabilized with either riprap or erosion
control fabric depending on the erosion potential.
» No new roadside ditches are proposed for the development.

Step 3: Estimate of disturbed area
The proposed development will dis

Step 4: Sites tributary to sengsitive waters
The development of this project will not a
grassland swale with no constant flow.

b approximately 35 acres.

t sensitive waters. The site is tributary to a

The development of this site will not impact the downstPeam properties due to the construction
of the water quality/detention basin which reduces tributary flows below historic levels.

Type the headers for each step. (See ECM Appendix | page
[-21). The explanation for how step 3 & 4 were considered
does not match the Counties criteria.

08/08/2018 Step 3: Provide Water Quality Capture Volume (WQCV)

Step 4: Consider Need for Industrial and Commercial BMPs



dsdlaforce
Callout
Type the headers for each step.  (See ECM Appendix I page I-21).  The explanation for how step 3 & 4 were considered does not match the Counties criteria.

dsdlaforce
Unresolved

dsdlaforce
Text Box
8/8/18 
Step 3: Provide Water Quality Capture Volume (WQCV)
Step 4: Consider Need for Industrial and Commercial BMPs
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APPENDIX A
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APPENDIX B

DESIGN CALCULATIONS



NOTE: SUBBASIN 0-1*RENAMED AS SUBBASIN OS3 IN THIS REPORT

* FROM MEADOWLAKE COMMONS MDDP BY SPRINGS ENGINEERING, DATED JULY 2008

| OFFSITE
7" DRAINAGE MAP

SCALE: 1”7 = 500
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Unresolved
08/08/2018

C FACTOR CALCULATION SHEET

< Include Basins B,
| 0S4, OS5, 0OS6
\\_
RUNOFF COEFICIENT o
TYPE A/B SOILS
LAND USE ¥R 100 YR IMPERV.
%
UNDEV 0.08 0.35 0
LOOSE GRAVEL 0.59 0.7 80
GRAVEL ROADS 0.59 0.7 80
GRAVEIL: RV PARKING PAD 0.59 0.7 80
PAVED ROADS/BUILDINGS 0.9 0.96 100
Historic Conditions
TOTAL  |SURFACE CONDITION AREAS CALCULATED C
AREA AREA GRASSED | LOOSE GRAVEL | BUILDINGS 5 100
SURFACE | GRAVEL ROADS

DESIG. {acre) YR YR
A1l 11.75 11.75 0.00 0.00 0.00 0.08 0.35
A2 20,75 20.60 0.00 0.10 0.05 0.08 0.35
A3 4.36 3.81 0.00 0.35 0.10 0.14 0.39

36.86 36.26 0.00 0.45 0.15 0.09 0.36
% Impervious 0% 80% 80% 100%
Impx A 0 0 0.36 0.15
Total | x A 0.51
Total Imp  |0.51/36.86 = 1.4%
Developed Conditions

TOTAL _ SURFACE CONDITION AREAS CALCULATED C
AREA AREA GRASSED ! LOOSE GRAVEL PAVED 5 100
SURFACE | GRAVEL RV ROADS

DESIG. (acre) PARKING YR YR
A1l 8.30 0.45 7.85 0.00 0.00 0.56 0.68
A2 6.85 4.24 0.00 0.73 1.88 0.26 0.55
A3 15.20 9.38 0.00 1.62 4.20 0.36 0.56
Total @Pond 30.35 14.07 7.85 2.35 6.08
Ad 1.80 1.72 0.00 0.00 0.08 0.08 0.38



dsdlaforce
Callout
Include Basins B, OS4, OS5, OS6

dsdlaforce
Unresolved


% Impervious 0% 80% 80% 100%
Imp x A 0 6.28 1.88 6.08
Total [ XA 14.24
Total Imp  {14.24/30.35 = 46.9%
Pond 1
% Impervious

TOTAL GRASSED INEIGHBORHOOD

AREA SURFACE |COMMERCIAL
051 7.81 7.81
0s2 42.70 1.65 41.05

50.51 9.46 41.05

% Impervious 0% 70%
Imp x A 0 28.74
Total [x A 28.74
Total Imp |28.74/50.51 = 56.9%
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dsdlaforce
Highlight

dsdlaforce
Highlight

dsdlaforce
Callout
Per DCM 6.5.2, grass lined channel shall not be used where the Froude number is greater than 0.9.


DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Project: Judge Orr Rd PUD

UD-Detantion, Varsion 3.07 (February 2017)

Basin ID: Pond 1 (Basins 0S1+052)
3
3

]

Depth ncrement = 01
rEmssn oamces Giptional Tl
- Example Zone Configuration (Retention Pond) Stage - Storage Stage Overide Length Width Aroa Oworrida Aroa Volume Vohume
Description (1) Stage (1) (] 1) {#2) Area (2) (mcre) Lid (-
Required Volume Top of Micropool 000 55 55 30 0.001
Selected BMP Type=|  EDB 18V [ES) 55 55 30 0.001 10 0.000
Watorshod Arse = 50.51  |acres 0.40 55 55 30 0.001 12 0.000
WalerhedLength=| 1880 Rt 0.5 55 55 30 0.001 15 0.000
Watorshed Slope =/ 0013 |t 0. 55 55 0 0.001 18 0.000
Watershed Impendousness =|  50.90% | percent 0.7 55 55 0 0.001 21 0.000
Percentage Hydrobgic Sol Group A= 0.0% [percent 080 55 55 30 0.001 21 0001
Porsentage Hydrobogic Soi Group B = 0.0% | parsent 0.00 174 1.2 161 0.004 a1 0.001
Percentage Hydrobogic Soil Groups CID =|  100.0% | percent 1.00 374 212 o 0.018 L 0.002
Desired WQCVDrain Time = | 400 |hours 1.10 577 a1z 1,708 0.041 202 0005
Location for 1-hr Rainfall Dopths = Denver - Capiol Buiding 120 780 a2 3210 0074 448 0010
‘Water Quaity Capture Volume (WQCV) = 0052 |acrefeet  Dptional User Oworride 130 98.3 512 5028 0.115 85 0.020
Excess Urben Runoff Volume (EURV) =| 2747 |ocredeet  1-fr Pracipiation 1.40 1186 612 728 0167 1400 .04
2yt Runoff Volume (P1=0831n) = 1805 |acre-fest inches 150 1389 72 9863 0227 2322 0.053
Syt Runofl Volume (P1=108in)=| 274 Jacre-foat i hos 160 1502 812 12,020 0.207 245 0.078
10-yr Runoff Volume (P1 =133 in) = 3507 |acre-feat inches 170 175 912 16,362 037% 4520 0113
25yr Runcfl Volume (P4 = 168 in} = | 5281 |acrefeat inches 180 100.8 1012 20211 0464 8,745 01855
H0-yr Runofl Volume (P1= 100 in} =  8.565  |acre-feat inches 180 2201 maz 24,485 0.582 BO75 ©0.208
100-yr Runoff Viokume (P1=231in)=| 8130 |acre-foot inchos 200 2404 1212 2,126 0660 11,651 0267
500-yr Runoff Volume (P1 =3.44in)=| 11638 |acre-foet inches 210 w27 1322 34,721 0.797 15159 0348
Approximate 2-yr Detention Volume =| 1663 |acre-feet 220 2830 142.2 40234 0824 18,903 0434
Approximate 5-y7 Detention Volume =| 2576 |acre-fest 230 2033 152.2 4615 1.080 2218 053
Agproximate 10-yr Detertion Volume =) 3.073_ |acre-fost 240 ane 1022 52478 1205 28,147 0.646
Approximate 25-yr Detention Volume = 3608 |acre-foet 250 3438 1722 09,208 13% 33,728 0.774
Approximate S0-yr Detention Volume = 3068 |acre-feet Floor 25 3520 1762 62018 1424 36.152 083
Approximate 100-yr Delention Volume =|  4.5885 |acre-foet 260 380 1773 82,723 1.440 36,907 0018
Zone 1 (WACY) 263 3540 1774 62818 1442 41,701 0950
Stage-Storage Cakulation 2n 35 1779 B3.042 1.447
Zore 1 Volume (WQGV) = | 092 |acrfoot 280 3551 1785 63,362 14565
Zo00 2 Volume (EURV- Zone 1)= | 1.5 |acrafaet 290 3867 1701 63,082 1.462
Zone 3 Volume {100-year- Zones 162)=| 1838 |ncrm foet 3.00 3563 1.7 84,003 1.408
Total Detention BasinVolume = | 4585  |ooe faey 310 3569 1803 64,325 1477
Instial Surcharge Volume (SV) = 10 e 320 3575 1808 64,548 1484
Intal Surcharge Depth (ISD)=[ 033 |y 330 3581 1815 64,071 1462
Total Avallable Detention Depth (H,., } = 500 i 3.40 3587 1821 65205 1.400
Depthof Trickle Channel (Hre)=[ 0580 g 250 393 1827 1.506
Slope of Trickle Channal (Sy) = 0.005 " 3.80 ) 1833 1514
Slopes of Main Basin Sides (S,..) = a v 370 3005 183.8 1821
Basin Langthio-Width Ratia (R ) = 2 3.60 3611 1845 1.520
Zome 2 (EURV) 384 3613 184.7 1.52
Inifiol Surcharge Arca (As,) = 30 we 3.0 2617 1851 1.58
Surcharge Volume Length (Lg )= 65 | 4.00 3623 185.7 154
Surcharge Volame Width (Wey)=| 55 | 410 3026 1863 1.562
Degpth of Basin Floor (Huoond =| 171 |y 420 3635 1869 87.914 1.560
Length of Basin Floor (Lrooa) =| 35835 | 430 3641 1875 08204 1567
Width of Basin Floor (Wyeon) =| 1788 |p 440 364.7 1801 68,576 1.574
Avea of Basin Floor (Aoon) | 62556 | 450 3653 168.7 68,508 1.562
Volume of Basin Floor (Vegon) =| 98583 |p 480 3658 1893 60240 1500
Depth of Main Basin (Huud =| 245 |y 47 366.5 1809 68,574 1.507
Length of Mein Basin (Lyuw) = 3083 |g 480 367.1 100.5. 60.008 1605
Width of Main Basin (W) =|_ 1017 |t 490 367.7 1811 70243 1813
0,578 2 Zone 3 (100-year) 500 3683 191.7 70.578 1820
163,150 g 510 3689 1923 0885 1628
Cakoubnted Total Basin Vokir (Vigs 4.585  |acrefeat 520 300, 1929 252 836
530 M| 1995 E 43
540 37 | 1841 528 851
550 art 94T 72,267 £5
560 ETE 1053 72607 667
570 725 | 1050 | 72948 675
580 an 196 286 662
590 an. 187 a3 | 680
6.00 374 187, 874 008
X 374, 168 317 706
2 3765 | 1984 961 714
37 199, D06 722
7. 200 A2 730
=0 T 200 75,568 8
0 7. 201 76,046 745
70 8. 201, 76363 175
B0 3m 202 742 1.782
50 37 203, 71081 170
00 3803 | 203 TTA41 7
10 3808 | 204 77752 786
720 381 204 78,143 704
30 2821 | 205 76,406 B0z
40 3827 | 206 78448 810
) 383 2067 70,202 818
60 ¥38 | 2073 79,55 1626
i) 3845 | 2078 g 1835
80 385, 80267 1843
90 285 B0E24 851
800 3863 BO 881 85
10 386, 61330 867
20 375 | 2100 1607 878
|30 388. n B2057 884
) 67| 212 82417 807
= 3803 2127 | #2777 900
80 3809 213 83,138 808
i) W05 | 213 501 817
) 301 214 864 825
90 3017 | 218 4228 534
00 %2 215 54,507 54z
10 020 | 2163 | 84057 550
20 383 18 85323 B
30 %04 17 85600 967
40 304 8. 86,057 675
0 3053 18 86,425 064
[ W58 19: 86,794 953
[ 3065 6.9 67,163 001

Judge O PUD UD-Detention_v3.07.xdsm, Basin

TRZU2018, 6.52 AM



DETENTION BASIN STAGE-STORAGE TABLE BUILDER

UD-Detention, Version 3.07 (February 2017)

400 - 27200
300 - 65400
£ :
gm- s £
=

g i
H

+ 21800
8 i ‘o
0.00 % 5.00 7.50 10,00
Stage (ft)
——length(] =——Width [f} ~— Area ig 1)
1000 7 13100
1515 + 1 9825
5 z
£ B
21010 + 6.550 !
E 2
- 2
0505 - 13275
0.000 + + + 0,000
0.00 15 5.00 150 10.00
Stage (ft)
—— Area facres) ——Volume fac-f)
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Detention Basin Outlet Structure Design

UD-Detention, Version 3.07 (February 2017)

Project: Judge Orr Rd PUD

Basin ID: Pond 1 (Basins 051+052)

Zone 1(WQCV)
Zone 2 (EURV)
Zone 3 (100-year)

Example Zone Configuration (Retention Pond)

User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP)
Underdrain Orifice Invert Depth = N/A
N/A

Underdrain Orifice Diameter= inches

Stage (ft) Zone Volume (ac-ft) Qutlet Type
2.63 0.952 Orifice Plate
3.84 1795 Orifice Plate
5.00 1838 Weir&Pipe (Restrict)

4.585 Total

ft (distance below the filtration media surface)

Calculated Parameters for Underdrain

Underdrain Orifice Area =

Underdrain Orifice Centroid = feet

N,

ft

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 ft?
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 it
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), 0.00 130 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 ft?
Depth at top of Zone using Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = N/A N/A feet
Vertical Orifice Diameter = N/A N/A inches
User Input: Overflow Weir (Dropbox) and Grate (Flat or Sloped) Calculated Parameters for Overflow Weir
Zone 3 Weir Not Selected Zone 3 Weir Not Selected
Overflow Weir Front Edge Height, Ho = 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 72
Overflow Grate Open Area % = 70% N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = 17.15 N/A 2
Debris Clogging % = 50% N/A %
User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or R lar 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) Outlet Orifice Area = 5.90 N/A ft?
Outlet Pipe Diameter = 36.00 N/A inches Outlet 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 HV Basin Area at Top of Freeboard = 178 acres
Freeboard above Max Water Surface = 1.00 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 1.09 133 1.69 1.99 2.31 3.14
Calculated Runoff Volume (acre-ft) = 0.952 2.747 1.805 2.734 3.597 5.281 6.565 8.139 11.838
OPTIONAL Overide Runoff Volume (acre-ft) =
Inflow Hydrograph Volume (acre-ft) = 0.952 2.748 1.805 2.735 3.597 5.273 6.564 8.141 11.839
Predevelopment Unit Peak Flow, q (cfs/acre) = 0.00 0.00 0.01 0.09 0.25 0.65 0.89 1.21 191
Predevelopment Peak Q (cfs) = 0.0 0.0 0.5 4.4 12.6 32.7 45.1 61.0 96.5
Peak Inflow Q (cfs) = 15.3 43.6 28.8 43.4 56.8 82.7 102.4 126.2 181.5
Peak Outflow Q (cfs) = 0.3 0.6 0.5 0.6 6.5 28.3 45.2 57.3 110.7
Ratio Peak Outflow to Predevelopment Q =| N/A N/A N/A 0.1 0.5 0.9 1.0 0.9 1.1
Structure Controliing Flow = Plate Plate Plate Plate Overflow Grate 1 | Overflow Grate 1 | Overflow Grate 1 Qutlet Plate 1 Spillway
Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A 0.2 0.8 13 1.6 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) = 38 80 60 79 84 82 80 78 74
Time to Drain 99% of Inflow Volume (hours) = 40 83 63 83 88 87 87 86 84
Maximum Ponding Depth (ft) = 2.58 3.77 3:15 3.76 4.11 4.49 4.72 5.02 5.59
Area at Maximum Ponding Depth (acres) =| 1.44 1.53 1.48 153 155 1.58 1.60 1.62 1.67
Maximum Volume Stored (acre-ft) = 0.887 2.636 1.719 2.621 3.175 3.770 4.120 4.619 5.539




Detention Basin Outlet Structure Design

uD-D ion, Version 3.07 (February 2017)
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Detention Basin Outlet Structure Design

Storm Inflow Hydrographs

Outflow Hydrograph Workbock Filename: ..\..\2016\160301-Judge Orr Road RV Park\Reports\Outflow Hydrographs.xlsx

UD-Detention, Version 3.07 (February 2017)
The user can ovemide 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] SYear|[cfs] | 10Year[cfs] | 25Year([cfs] | SOYear[cfs] | 100 Year[cfs] | 500 Year [cfs]

5.14 min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:05:08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hydrograph 0:10:17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Constant 0:15:25 0.67 1.85 1.24 1.84 2.38 3.35 4.04 4.82 6.44
0.973 0:20:34 1.82 5.09 3.39 5.07 6.59 9.42 11.50 13.94 19.31
0:25:42 4.67 13.07 8.70 13.01 16.92 24.19 29,53 35.80 49,62
0:30:50 12.83 35.87 23.89 35.70 46.42 66.27 £80.85 97.92 13547
0:35:59 15.32 43.60 28.81 43.39 56.84 82,68 102.39 126.25 181.45
0:41:07 14.63 41,80 27.58 41,60 54,59 79.88 99.40 123.29 179.49
0:46:16 13.32 38.04 25.10 37.86 49.68 72.89 90.88 112.97 165.19
0:51:24 11.92 34.21 22.53 34,05 44.74 65.69 81.94 101.90 149.13
0:56:32 10.32 29.83 19,57 29.68 39.09 57.56 71.92 £89.59 131.50
1:01:41 8.98 25.97 17.00 25.85 34.10 50.31 62.91 78.42 115.20
1:06:49 8.14 23.51 15.42 23.40 30.82 45.33 56.58 70.39 103.03
6.74 19.64 12.84 19.54 25.79 3810 47.70 59.54 87.72

5.52 16.23 10.58 16.15 21.35 31.61 39.61 49,50 73.04

4.28 12.78 8.29 12.72 16.88 25.14 31.61 39.63 58.83

3.21 9.80 6.30 9,76 13,01 19.48 24,57 30.88 46.02

232 7.26 4.63 7.23 9.69 14,61 18.50 23.32 34.94

179 5.48 3.52 5.46 7.29 10.91 13.77 17.30 25.75

147 4.44 2.87 4.42 5.87 8.74 10,99 13.76 20.36

1.25 3.74 2.42 n 4.94 7.35 9.23 11.54 17.04

1.09 3.26 212 3.25 431 6.39 8.00 10.00 14,71

0.98 2.92 1.90 2.91 3.85 5.70 7.14 8.91 13.09

0.91 2.68 1.74 2.67 3.53 5.22 6.53 8.14 11.93

0.66 1.99 129 1.98 2.62 3.92 4.93 6.20 9.25

0.49 144 0.94 1.43 1.90 2.83 3.56 4.47 6.66

0.36 1.06 0.69 1.06 1.40 2.10 2.64 3.32 4.94

0.26 0.79 0.51 0.79 1.05 156 1.96 2.46 3.67

0.19 0.58 0.37 0.57 0.76 114 1.44 1.82 272

013 0.41 0.26 041 0.55 0.82 1.04 131 1.97

0.10 0.30 019 0.30 0.40 0.60 0.75 0.95 142

0.06 0.21 0.13 0.21 0.28 0.42 0.53 0.67 1.02

0.04 013 0.08 013 018 0.27 0.35 0.44 0.68

0.02 0.07 0.04 0.07 0.10 0.16 0.20 0.26 0.41

0.01 0.03 0.02 0.03 0.05 0.07 0.10 013 0.20

0.00 0.01 0.00 0.01 0.01 0.02 0.03 0.04 0.07

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

0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 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 Qutlet 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 confirm it captures all key transition points

Total
froms Sl Stage Ares Aren Volume Volume SR
Description I [fer2) facres] [f1r3) [ac-ft] [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).




ﬂ DETENTION BASIN STAGE-STORAGE TABLE BUILDER

UD-Detention, Version 3.07 (Fabruary 2017)

Project: Judge Orr Road RV Park and Storage

Revise the Pond 2

Basin ID: Pond 2

stage-storage based
on the constructed

Depth ncroment=| 0.1 . - d h h
oo Example Zone Configuration (Retention Pond) Sioge- Storsge Stoge i Widh s | e | cav Vokuma pon S ape snown
Descrigtion (1) Stage (1) ®) () ®2) | Ama(v2) | (ocre) o
Required Volume Topaiteme | o0 s il = s on the GEC plan and
Selected BMP Type = EDB sy 033 55 55 0 0.001 10
Weerhad Aroa = | 2035 Jacres 3 s | w | w w % | not the computer
Watershed Length = 1800 R 55 56 30 0001 15
Weterahod Sope = | 0018t G50 55 © o001 ® generated values.
Watershod Imporviousness = | 46.90% | percent 0.7 55 S0 0.001 21 .
Percentags Hydrologic Soi GroupA =] 0.0%  |porcent 080 56 55 30 0001 2 I p h |
Percentage Hydrologic Soil Goup @ = 1000% | perent 0.00 177 79 140 Do n Utt € values In
Percentage Hydrologic Sol Groups CID = 0.0% | percent 100 380 e a5z 0010 ) th n t I d
N e o @ | s | T € -oplional overriae
Location for 1-hr Rainfall Depths = Danver - Capitol Buiking 120 78 100 1564 0038 248 n
Water Quaity Capiure Vokume (WQCV) =[ 0.1 acretest  Opriorml User Ovarride 130 %55 39 2364 0054 a Stage/area .
Excess Urban Runof Volume (EURV) = 1.514  |acredeet  1-IW Precipitation 140 119.2 218 3320 0078 727
2.yr Runoff Volume (P1 = 1.18in) = 1213 |acre-fest 119 |inches 150 130.5 e 4450 0.102 1118
5-yr Runoff Volume (P1 = 1.5in) = 1865 Bcre-feat 150 inchos. 1.60 1598 59 5737 0132 1823
10-yr Rumoff Volume (P1 = 175} = 2283 |acrefeat 175 |inches ) 180.1 %9 7.188 0185 2267
26.yr Runoll Volume (P1 =2} =| 3250 |scresfeat 200 |inches 180 2004 [ 8.798 0.202 3005
S0-y1 Runoff Volume (P1 =225in) = 3815 |acre-foet 225 |inches 180 2207 479 10572 0243 4002 Th t - t
100-yr Runoff Volume (P1 = 282 in ) = 4.786 acre-foet 262 inches. 200 2410 519 12,508 0.287 5185 e a'u 0 genera e
£00-y¢ Runcff Volume (P1 =301 in} = 6283 |acrerfest 301 |inches Floor 202 2271 EX 1321 0301 557 .
pr el S e o i L T = oae| fTOr Pond 1 is okay
Approximate 5-yr Detention Volume = 1554 \acre-foet 220 2482 542 13452 0.300 7862 - - -
Approsimate {0-yr Detertin Voume =| 2083 |screfost 2% 2as | sa | e = e ] SINCE It was ma|n|y to
Approximate 25yt Detontion Volume = | 2308 |ecre-foet 240 2404 564 13816 0317 10868 .
Approximate 50-yr Detenton Vokme = 2411 |acre-feet 250 2500 5.0 14,000 0321 1207 for mode“ng the
Approximate 100-yr Detention Volume = 271 acre-foet 280 2508 568 14,183 0328 13,488 . .
2% [EE] 572 14308 0330 14916 d
Stage-Storage 280 2518 578 14,564 0334 18,362 pon In a Serles
Zone 1 Volume (WQGV) <[ 0.501 toid 290 2524 EX) 1470 0338 17827 b d
Zone 2 Volume (EURV- Zone 1) = 1013 ::-m 3.00 25.0 00 14927 0343 19.310 ase On an
Zone 3 Volume (100-year - Zones 1 & 2) = 1.187 30 236 206 15114 0347 2012 e
ot Onrr S e T o T |77 oo | oo | eaw = e | @SSUMed condition
Intial Surcharge Volume (V) = 0w 3z 2542 802 15302 0.351 233
Inkial Surcharge Depth (5D) = 033 |g 330 2518 ) 15,401 0356 73672 for Pond 1_
Total Avaable Datention Depth (H,,)=[ 800 |4 340 2554 614 15681 0,360 25431
Dopthof Tricke Chanosl (He) = [ 080 |y 380 260 620 15872 0364 27,008
Slope of Trickke Channel (Sx) = 0.005 [} 360 2568 16,063 0.308 26005
Slopes of Main Basin Sides (S ) = a Hv 37 2572 612 16,256 037 30221 H dd
s.g..umbwnmnmm.,:,,;: 5 380 2578 018 16,247 037 3185 Owever; a a
380 2584 644 16,641 0382 EE 2
Intinl Surcharge Area (Ag,) = 30 Rz 4.00 2%.0 850 16,835 0.388 35184 Statement that Wlth
Surcharge Vokume Length (Lyy) = 55 210 2508 858 17028 0381 36878
R ot = s | s | === | development of pond
Dopth of Basin Floor (Huoor) =|__ 118 |y =) 2008 %8 7421 0400 w0378 .
Length of Basin Floor (Lyeos) =| 2471 " 440 2614 674 17618 0.404 42075 1 that dralnage
Width of Basin Floor (Wyoen) =| 531 " 450 2620 850 17818 0.400 43,846 b )
Avea of Basin Floor (Aoon =| 13127 460 2626 086 18014 can 25038 II h
wmda.,:pww,m)= 5471 : [ 2692 602 18213 oate 47440 report wi ave to
Degpth of Main Basin (Hyu) = 598 4.80 2638 6.8 18413 0473 49.280 d th
Lmdmhm:\....:)x 283.0 : 480 2644 na 18813 0427 51,132 prOVI e e Same
i )= _®e0 500 2650 710 18815 (5 5,003 - -
wx.:.ma;"mj:,. T e 510 2056 ne w017 0437 | oames pond IN a series
Volume of Main Basin (Vuua] =|_ 112612 |y 520 2002 722 10219 0441 5,808 ) .
Calculated Total Basin Volume (Vi) =| 2711 |scre-feet 2: 22::: ; ::g u.:; :Lﬁ anaIySIS to Verlfy
550 2680 il 18 832 1455 B2 664 -
e e =« release rates still
0 2092 52 20284 405 06671 .
X A 400 706
- L = == meet Senate Bill
[ zn 20867 am 7253
271 T 7% ] 74,035 | 15_212
77 7 286 480 7705 .
27 7. 496 403 X
2n4 | 78 708 . 408
274 B0, 820 503
Fiz} 0 133 508
2752 [ 22348 513
50 2758 | &1 22,590 518
50 7% 824 22775 523
L 77 B3 22 901 528
7 = 20 .53
78 ) 73 424 538
T 78 B4 | [-2F ). 543
7 794 |85, 861 )
1 280. 860 080 5583
780 2806 866 24,300 558
7 2812 [1E] 24500 =3
780 2818 878 24,782 568
|79 2824 Ba4 24 984 57
Zone 3(100-year] | 796 282 03 2542 57
00 283 [ 25187 578
2838 | 898 | 25410 583
42 | 002 | 25636 588
284 % 25860 T
2854 914 | 26085 50
2860 920 | 26412 0.604
00 2668 [ 26,550 0600
870 2872 93 26,767 0614
880 2878 9. 26 906 0620
2864 o, 21225 G625
2800 | a50 TASS 830
2806 | 856 7.686 65
200 %. 7817 Ba1
0 2008 | 86, 140 846
40 281 87 | 382 652
50 202 98 616 857
80 w2 [} 650 0682

Judge Orr Pond 2 UD-Detention_3 07 xism, Basin

232018, 6:41 AM


dsdlaforce
Callout
Revise the Pond 2 stage-storage based on the constructed pond shape shown on the GEC plan and not the computer generated values.  Input the values in the "optional override stage/area".


The auto-generate for Pond 1 is okay since it was mainly to for modeling the pond in a series based on an assumed condition for Pond 1.

However, add a statement that with development of pond 1, that drainage report will have to provide the same pond in a series analysis to verify release rates still meet Senate Bill 15-212.


DETENTION BASIN STAGE-STORAGE TABLE BUILDER

UD-Detention, Version 3.07 (February 2017)
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Judge O Pond 2 UD-Detention_v3.07 xism, Basin TIZ32018, 641 AM



Detention Basin Outlet Structure Design

Project: Judge Orr Road RV Park and Storage

UD-Detention, Version 3.07 (February 2017)

Basin ID: Pond 2 (Basins A1+A2)

Zone 1 (WQcCV)

Example Zone Configuration (Retention Pond)

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

Underdrain Orifice Diameter = inches

Zone 2 (EURV)
Zone 3 (100-year)

Stage (ft) Zone Volume (ac-ft) Outlet Type
3.17 0.501 Orifice Plate
5.67 1.013 Orifice Plate
7.98 1.197 Weir&Pipe (Restrict)

2.711 Total

Underdra

Calculated Parameters for Underdrain

Underdrain Orifice Area = ﬂ’

in Orifice Centroid =

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 = 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 sq. inches (diameter = 1-3/4 inches) Elliptical Slot Area = N/A 2
User Input: Stage and Total Area of Each Orifice Row (numbered from lowest to highest)
Row 1 (required) Row 2 (optional) Row 3 (optional) Row 4 (optional) Row 5 (optional) Row 6 (optional) Row 7 (optional) | Row B (optional)
Stage of Orifice Centroid (ft) 0.00 1.99 3.97
Orifice Area (sq. inches) 2.37. 237 237
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 f?
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, = 5.00 N/A feet
Overflow Weir Front Edge Length = 6.00 N/A feet Over 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 ft?
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 (Ci

rcular Orifice, Restri;

ictor Plate, or Rectangular Orifice)

Depth to Invert of Outlet Pipe =

QOutlet Pipe Diameter =

Restrictor Plate Height Above Pipe Invert =

User Input: Emergency Spillway (Rectang)

ular or Trapezoidal)

Zone 3 Restrictor Not Selected
0.33 N/A
27.00 N/A inches
20.00 inches

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

Calculated Parameter

s for Outlet Pipe w/

Flow Restriction Plate

Qutlet Orifice Area =

Outlet Orifice Centroid =
Half-Central Angle of Restrictor Plate on Pipe =

Zone 3 Restrictor Not Selected
3.16 N/A ft?
0.92 N/A feet
2.07 N/A radians

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 H:V Basin Area at Top of Freeboard = 0.76 acres
Freeboard above Max Water Surface = 2.00 feet
Routed Hydrograph Results
Design Storm Retum Period = wacv EURV 2 Year 5Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) = 0.53 1.07 1.19 1.50 175 2.00 2.25 2.52 3.01
Calculated Runoff Volume (acre-ft) = 0.501 1514 1.213 1.665 2.283 3.250 3.915 4.786 6.293
OPTIONAL Override Runoff Volume (acre-ft) =
Inflow Hydrograph Velume (acre-ft) = 0.510 1.546 1238 1.700 2.331 3.318 3.997 4.886 6.426
Predevelopment Unit Peak Flow, q (cfs/acre) =| 0.00 0.00 0.01 0.02 0.20 0.66 0.91 1.23 1.74
Predevelopment Peak Q (cfs) = 0.0 0.0 0.4 0.6 6.1 20.0 2.7 37.3 52.8
Peak Inflow Q (cfs) =| 8.3 24.7 19.8 27.2 37.1 52.5 63.1 76.8 100.3
Peak Outllow Q (cfs) = 0.2 5.0 0.4 8.2 19.1 34.6 36.1 38.6 48.3
Ratio Peak Qutflow to Predevelopment Q = N/A N/A N/A 13.0 3.2 Lz 13 1.0 0.9
Structure Controlling Flow = Plate Overflow Grate 1 Plate Overflow Grate 1 | Overflow Grate 1 Outlet Plate 1 QOutlet Plate 1 Outlet Plate 1 Spillway
Max Velocity through Grate 1 (fps) = N/A 0.18 N/A 0.3 0.7 1.4 1.4 15 17
Max Velocity through Grate 2 (fps) = N/A NJA N/A N/A N/A N/A N/A N/A NJA
Time to Drain 97% of Inflow Volume (hours) = 39 66 65 65 63 60 58 55 52
Time to Drain 99% of Inflow Volume (hours) = 40 70 68 70 69 68 67 66 64
Maximum Ponding Depth (ft) = 3.09 5.20 4.91 528 551 5.77 6.22 7.04 8.55
Area at Maximum Ponding Depth (acres) =| 0.35 0.44 0.43 0.44 0.46 0.47 0.49 0.53 0.61
Maximum Volume Stored (acre-ft) =| 0.474 1=.‘300 1.174 1.340 1.439 1.563 1.774 2.197 3.048




Detention Basin Outlet Structure Design

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

Storm Inflow Hydrographs

Qutflow Hydrograph Workbook Filename:

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

User-Defined | SOURCE | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK
Time Interval TIME wacy [cfs] EURV [cfs] 2Year|[cfs] | 5Year[cfs] | 10Year|[cfs] | 25Year[cfs] | 50Year|[cfs] | 100 Year [cfs] | 500 Year [cfs]
514 min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:05:08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00
Hydrograph 0:10:17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Constant 0:15:25 0.37 1.07 0.87 117 1.59 2.22 2.63 3.15 3.98
0.993 0:20:34 0.99 2.92 2.35 3.20 4.35 6.11 7.29 8.80 11.30
0:25:42 2.54 7.49 6.03 8.22 11.16 15.69 18.72 22,58 29.02
0:30:50 6.99 20.56 16.57 22.56 30.62 43,03 51.34 61.90 79.47
0:35:59 8.27 24.72 19.85 27.16 37.09 52.52 63.07 76.79 10034
0:41:07 7.89 23.65 18.97 25.99 35.53 50.40 60.64 74.05 97.31
0:46:16 7.18 21.53 17.27 23.66 32.34 45.87 55.20 67.52 88.93
0:51:24 6.40 19.31 15.48 21.23 29.06 41.28 49,72 6084 8018
0:56:32 5.52 16.75 13.41 18.43 25.29 36.04 43.48 53.27 7035
1:01:41 4.81 14.56 11.66 16.01 22.00 3142 37.95 46.54 6153
1:06:49 4.36 13.20 10.58 14,52 19.93 28.41 34.27 41,96 55.36
1:11:58 3.59 10.98 8.78 12.09 16.63 23.76 28.71 35.23 46.64
1:17:06 2.92 9.04 7.21 9.96 13.73 19.66 23.78 29.21 38.73
1:22:14 2.24 7.06 5.61 7.79 10.78 15.52 18.82 23.20 30.88
1:27:23 1.66 5.35 4.23 5.91 8.24 11.94 14,53 17.95 23.99
121 3.91 3.08 4.33 6.08 8.88 10.84 13.44 18.05
0.94 2.98 2.36 3.30 4.60 6.68 8.13 10.06 13.44
0.77 2.44 1.93 2.69 3.74 5.39 6.55 8.07 10.74
0.66 2.06 1.63 227 3.15 4.55 5.51 6.79 9.02
0.58 1.80 143 1.99 2.75 3.96 4.80 5.90 7.83
0.52 162 1.29 1.78 2.47 3.55 4.29 5.27 6.98
0.48 149 118 1.64 227 3.25 3.93 4.83 639
035 1.09 0.87 121 1.67 2.41 2.93 3.61 4.82
0.26 0.80 0.64 0.88 1.22 1.75 212 2.61 3.48
019 0.59 0.47 0.65 0.90 1.29 157 1.93 258
0.14 0.43 0.35 0.48 0.67 0.96 117 1.44 192
0.10 031 0.25 0.35 0.48 0.70 0.85 1.05 141
0.07 0.22 0.18 0.25 0.35 0.50 0.61 0.76 1.02
0.05 0.16 013 0.18 0.25 0.36 0.44 0.55 0.74
0.03 011 0.09 012 017 0.25 0,31 0.39 0.52
0.02 0.07 0.05 0.08 011 0.16 0.20 0.25 0.34
0.01 0.04 0.03 0.04 0.06 0.09 0.11 014 0.20
0.00 0.01 0.01 0.02 0.03 0.04 0.05 0.07 0.09
0.00 0.00 0.00 0.00 0.01 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




Detention Basin Qutlet Structure Design

UD-Detention, Version 3.07 (=February lTl‘a‘l
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
PPk il Stage Area Area Volume Volume 3
e ] 2] facres) 3] ) Ieh]

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).




JUDGE ORR RD RV PARK

INFLOW HYDROGRAPH

TIME wacv EURV ZYR S5YR 10 YR 25 YR SO YR 100 YR 500 YR HME

QUTFLOWIINFLOW OUTFLOW/|INFLOW QUTFLOWIINFLOW OUTELOW|INFLOW OUTFLOWI|INFLOW OQUTFLOW/INFLOW QUTFLOW | INFLOW OUTFLOW|INFLOW QUTFLOW!INFLOW
POND1 [POND2 {POND1+2/POND1 |POND2 {PONDI1+2{POND1 {POND2 |POND1+2{POND1 |POND2 |POND1+2{POND1 |POND2 |[POND1+2|POND1 |POND2 |[POND1+2:POND1 |POND2 |[POND1+2{POND] |[POND2 [POND1+2/POND1 [POND2 [POND 142

3:00:00 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 0.00 0.00 0.00 .00 0.00 0.00 0.00 0.00 0.C0 0.00 0.00 0.00 0.00f 0:00:00
0:05:08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00; 0:05:08
0:15:25 0.13 0.00 0.13 0.13 0.00 0.13 0.13 (.00 0.13 0.13 0.00 0.13 .14 0.00 0.14 0.14 0.00 0.14 .14 0.00 0.14 0.14 0.00 0.14 0.16 0.00 0.16] 0:15:25
0:20:34 0.14 0.37 0.51 0.18 1.07 1.25 0.14 .87 1.01 0.18 1.17 1.35 0.19 1.59 1.78 0.21 2.22 2,43 0.22 2.63 2.85 0.23 3.15 3.38 0.24 3.98 4.22] 0:20:34
0:25:42 0.18 (.99 1.17 0.23 2.92 3.15 0.21 2.35 2.56 0.23 3.20 3.43 0.24 4.35 4.59 0.26 6.11 6.37 0.27 7.29 7.56 0.28 8.80 9.08 0.38 11.30 11.68] (:25:42
0:30:50 0.27 2.54 2,81 .32 7.49 7.81 0.30 6.03 6.33 (.28 8.22 8.50 0.33 11.16 11.48 .39 15.69 16.08 0.43 18.72 19.15 0.46 22.58 23.04 0.53 29.02 29.55| 0:30:50
0:35:59 .29 6.99 7.28 0.34 20.56 20,90 0.32 16.57 16.89 0.32 22.56 22,88 0.40 30.62 31.02 0.47 43.03 43,50 0.51 51.34 51.85 0.56 61.90 62.46 11.99 79.47 91.46| 0:35:58
0:41:07 (.30 8.27 8.57 0.41 24.72 25.13 0.33 19.85 20.18 034 27.16 27.50 0.46 37.09 37.55 0.53 52.52 53.05 0.58 63.07 63.65 7.29 76.79 84.08 55.96 100.34 156.30{ 0:41:07
0:46:16 0.31 7.89 8.20 0.45 23,65 24,10 0.35 18.87 19.32 0.41 25.99 26.40 0.50 35.53 36.03 0.57 50.40 50.97 7.40 60.64 68.04 30.79 74.05| 104.84 68.17 97.31 165.48} 0:46:16
0:51:24 0.32 7.18 7.50 0.47 21.53 22.00 0.39 17.27 17.66 0.44 23.66 24,10 0.53 32.34 32.87 3.12 45.87 48.99 22.80 55.20 78.00 50.08 67.52| 117.61 98.14 88.93 187.07 0:51:24
0:56:32 0.32 6.40 6.72 0.50 19.31 19.81 0.42 15.48 15.90 0.47 21.23 21.70 0.55 29.06 29.61 12.13 41.28 53.41 34.90 49.74 84.64 56,52 60.84; 117.36 110.65 80.18 190.83| 0:56:32
1:01:41 0.33 5.52 5.85 0.51 16.75 17.26 0,43 13.41 13.84 0.45 18.43 18,92 0.57 25,29 25.86 2034 36,04 56.38 4221 43.48 85.69 57.06 53.27 110.33 109.87 7035 180.22| 1:.01:41
1:06:49 0.33 4,81 5.14 0.53 14.56 15.09 0.45 11.66 12.11 0.51 16.01 16.52 0.58 22.00 22.59 25.79 31.42 57.21 45.24 37.95 83.19 57.30 46.54| 103.84 102.60 61.53 164.13| 1:.06:49
1:11:58 0.34 4.36 4.70 0.54 13.20 13.74 0.46 10.58 11.04 0.53 14.52 15.05 1.25 19.93 21.18 28.21 28.41 56.62 44,75 34.27 79.02 57.22 41.96 99.18 92.02 55.36 147.38| 1:11:58
1:17:06 0.34 3.59 3.93 0.55 10.98 11.53 0.47 8.78 9.25 0.54 12.09 12.63 3.32 16.63 19.95 28.26 23.76 52.02 41.97 28.71 70.68 56.83 35.23 92.06 80.62 46.64 127.26| 1:17:06
1:22:14 0.34 2.92 3.26 0.56 9.04 9.60 0.47 7.23 7.68 0.55 9.96 10.53 5.05 13.73 18.78 26.66 19.66 46.32 37.85 23.78 61.63 56.17 29.21 85.38 69.82 38.73 108.55; 1:22:14
1:27:23 0.34 2,24 2.58 0.56 7.06 7.62 0.48 5.61 6.09 0.56 7.79 8.35 6.09 10.78 16.87 24.14 15.52 39.66 33.15 18.82 51.97 43.09 23.20 71.29 60.99 30.88 91.871 1.27:23
1:32:31 0.34 1.66 2.00 0.57 5.35 5.92 0.48 4,23 4.71 0.56 5.91 6.47 6.5¢ 8.24 14.74 21.24 11.94 33.18 28.44 14.53 42.97 39.63 17.95 57.58 57.47 23.99 81.46, 1:32:31
1:37:40 0.34 1.21 1.55 0.57 3.91 4.48 0.48 3.08 3.56 0.56 433 4.89 6.52 6.08 12.60 18.45 8.28 27.33 24.18 10.84 35.02 32.66 13.44 46.10 56.42 18.05 74.47| 13740
1:42:48 0.34 0.94 1.28 0.57 2.98 3.55 .48 2,36 2,84 0.57 3.30 3.87 6.33 4.60 10.93 16.01 6.68 22,69 20,62 8.13 28.75 27.16 10.06 37.22 47.92 13.44 61.36| 1:.42:42
1:47:56 0.24 0.77 1.11 Q.57 2.44 3.01 0.48 1.93 241 0.57 2.69 3.26 6.03 3.74 9.77 13.85 5.39 19.34 17.71 6.55 24.26 22.88 8.07 30.95 38.21 10.74 48.95] 1:47:56
1:53:05 0.34 0.66 1.00 .57 2.06 2.63 0.49 1.63 2,12 0.57 2.27 2.84 5.71 3.15 8.86 12.24 4.55 16.79 15.36 5.51 20.87 19.53 6.79 26,32 31.26 9.02 40.28] 1:53:05
1:58:13 0.34 0.58 0.92 0.58 1.80 2.38 0.48 1.43 1.92 0.57 1.95 2.56 5.37 2.75 8.12 10.82 3.96 14.78 13.46 4.29 17.75 16.90 5.90 22.80 26.17 7.83 34.00] 1:58:13
2:03:22 0.34 0.52 0.86 0.58 1.62 2,20 0.49 1.28 1.78 0.57 1.78 2.35 5.00 2.47 7.47 9.57 3.55 13.12 10.25 3.93 14.18 14,67 5.27 19,94 22.14 6.98 29.12¢ 2:03:22
2:08:30 0.34 (.48 0.82 0.58 1.49 2.07 0.4% 1.18 1.67 0.58 1.64 2.22 4.57 2.27 6.84 8.37 3.25 11.62 8.85 2.93 11.78 12.63 4.83 17.46 18.64 6,39 25.03} 2:08:30
2:13:38 0.34 0.35 0.69 0.58 1.09 1.67 0.49 0.87 1.36 0.58 1.21 1.79 4.13 1.67 5.80 7.28 2.41 9.69 7.62 2.12 9.74 10.80 3.61 14.41 15.63 4.82 20.45; 2:13:38
2:18:47 Q.34 0.26 0.60 0.58 0.80 1.38 0.45 0.64 1.13 0.58 0.88 1.46 3,70 1.22 4.92 6.32 1,75 8.07 6,56 1.57 8.13 9.22 2.61 11.83 13.11 3.48 16.59| 2:18:47
2:23:55 0,34 0.19 (.53 0.58 0.59 117 0.49 0.47 0.96 0.58 0.65 1.23 3.31 .90 4.21 5.48 1.29 6.77 5.65 1.17 6.82 7.88 1.93 9.381 11.01 2,58 13.59| 2:23:55
2:29:04 0.34 0.14 0.48 0.58 0.43 1.01 0.49 0.35 0.84 0.58 (.48 1.06 2.95 0.67 3.62 4.76 0.96 5.72 4.88 0.85 5.73 6,74 1.44 8.18 9.28 1.92 11.20] 2:29:04
2:34:12 0.34 0.10 0.44 0.58 0.31 0.89 0.49 0.25 0.74 0.58 0.35 0.93 2.63 0.48 3.11 4,14 0.50 4.64 4.23 0.61 4.84 5.77 1.05 6.82 7.84 1.41 5.25| 2:34:12
2:39:20 0.34 0.07 0.41 0.58 0.22 0.30 0.49 Q.18 0.67 0.58 0.25 0.83 2.35 0.35 2,70 3.61 0.36 3.97 3.67 0.44 4.11 4,96 0.76 5.72 6.65 1.02 7.671 2:39:20
2:44:29 0.34 0.05 0.39 0.58 0.16 0.74 0.49 0.13 0.62 0.58 0.18 0.76 2.10 0.25 2.35 3.16 0.25 3.41 3.20 0.31 3.51 4.28 0.55 4.83 5.65 0.74 6.39; 2:44:29
0:02:49 0.34 0.03 0.37 0.58 0.11 0.69 (.49 0.09 0.58 0.58 0.12 0.70 1.88 0.17 2.05 2.77 0.16 2.93 2.80 0.20 3.00 3.70 (.29 4.09 4.83 0.52 5.35] 0:02:4%
2:54:46 0.34 0.02 0.36 0.58 0.07 0.65 0.49 0.05 0.54 0.58 0.08 0.66 1.69 011 1.80 2.44 0.09 2.53 2.45 0.11 2.56 3.21 0.14 3.35 4.13 0.34 4.47| 2:54:46
2:59:54 0,34 0.01 0.35 0.58 .04 .62 0.49 0.03 0.52 0.57 0.04 0.61 1.52 0.06 1.58 2.15 0.04 2.19 2.16 0.05 2,21 2.80 0.07 2.87 3,33 0.20 3.75] 2:59:54
3:05:02 0.34 0.00 0.34 0.58 .01 .59 0.49 0.01 0.50 0.57 0.02 0.59 1.38 0.03 1.41 1.91 0.01 1.52 1.92 .01 1.93 2.45 0.02 2.47 3.07 0.09 3.16| 3:05:02
3:10:11 0.34 0.00 0.34 0.58 0.00 0.58 0.49 0.00 0.49 0.57 0.00 0.57 1.25 0.01 1.26 1.71 0.00 1.71 1.17 0.00 1.17 2.16 0.00 2.16 2.67 0.03 2.70] 3:10:11
3:15:19 0.34 0.00 0.34 0.57 0.00 0.57 0.48 0.00 0.48 0.57 0.00 Q.57 1.14 (.00 1.14 1.53 .00 1.53 1.54 0.00 1.54 1.91 0.00 1.91 2.34 0.00 2.341 3:15:19
3:20:28 0.34 0.00 0.34 0.57 0.00 0.57 0.48 0.00 0.48 0.57 0.00 0.57 1.05 0.00 1.05 1.39 0.00 1.39 i.39 0.00 1.39 171 0.00 171 2,07 0.00 2,07 3:20:28
3:25:36 0.34 (.00 0.34 0.57 0.00 0.57 0.48 0.00 (.48 0.57 0.00 0.57 0.97 0.00 0.97 1.26 0.00 1.26 1.26 0.00 1.26 1.53 0.00 1.53 1.84 0.00 1.84) 3:25:36
3:30:44 0.34 0.00 0.34 0.57 0.00 0.57 0.43 0.00 .48 Q.57 0.09 0.57 0.90 0.00 0.90 1.15 0.00 1.15 1,15 0.00 1.15 1.39 0.00 1.39 1.64 0.00 1.64 3:30:44
3:35:53 0.34 0.00 0.34 0.57 0.00 0.57 0.48 0.00 0.48 0.57 0.60 0.57 0.84 0.00 0.84 1.06 0.00 1.06 1.06 0.00 1.06 1.26 0.00 1.26 1.48 0.00 1,48| 3:35:53
3:41:01 0.34 0.60 0.34 0.57 0.00 0.57 0.48 0.00 0.48 0.57 0.00 0.57 0.74 0.00 0.74 0.98 0.00 0.98 0.98 Q.00 0.98 115 0.00 1.15 1.34 0.00 1.34] 3:41:01
3:46:10 0.34 0.00 0.34 0.57 0.00 0.57 0.48 0.00 0.48 0.57 Q.00 0.57 0.71 0.00 0.71 0.90 Q.00 0.90 0.91 0.00 0.1 1.06 0.00 1.06 1.22 0.00 1.22| 3:46:10
3:51:18 .34 0.00 0.34 0.57 0.00 0.57 0.48 0.00 0.48 0.57 0.00 0.57 0.67 0.00 0.67 0.85 0.00 0.85 0.85 0.00 0.85 0.98 0.00 .98 1.12 0.00 1.12] 3:51:18
3:56:26 0.34 0.00 0.34 0.57 0.00 0.57 0.48 0.00 0.48 0.57 0.00 0.57 0.65 0.00 0.65 0.79 0.00 0.79 0.79 0.00 0.79 0.90 0.00 0.90 1.03 0.00 1.03{ 3:56:26
4:01:35 0.34 0.00 0.34 0.57 0.00 (.57 0.43 0.00 0.43 0.57 0.00 0.57 0.63 0.00 0.63 0.75 .00 Q75 0.75 0.00 0.75 0.85 0.00 0.85 0.95 0.00 0.95) 4:01:35
4,06:43 0.34 0.00 0.34 0.57 0.00 0.57 0.48 0.00 0.48 0.57 0.00 0.57 0.61 0.00 0.61 0.71 0.00 0.71 0.71 0.00 0.71 0.79 4.00 0.79 0.88 0.00 0,88 4:06:43
4:11:52 0.34 0.00 0.34 Q.57 0.00 0.57 0.48 0.00 0.48 0.57 0.00 0.57 0.59 Q.00 0.59 0.67 0.00 0.67 0.67 0.00 0.67 0.75 (.00 0.75 0.83 0.00 0.83] 4:11;52
4:17:00 0.34 0.00 .24 0.57 0.00 0.57 0.48 0.00 (.48 .57 0.00 0.57 0.59 0.00 0.58 0.65 0.00 0.65 0.65 0.00 0.65 0.71 0.00 0.71 0.77 0.00 0.77] 4:17:00




Revise the Pond 2
| DETENTION BASIN STAGE-STORAGE TABLE BUILDER Stage-StOI‘age baseC

UD-Detantion, Version 3.07 (Fabruary 2017)

o v on the constructed

Basin ID: Pond 1+ 2 in Series

pond shape shown
on the GEC plan an

Depth Increment = 01 L
Opmnal Tptional ‘t th m t
Stags - Stomge Stage. Override Length Width Moo | e | Aea Volume Vol no e CO u er
Descripton () Stage (1) f () Aa(t2) | (acm) '3) oo
Recuied Vo Topotepool | - | o0} - == - | » | oo generated values.
Selcted BMP Type=|  EDB sV - on&l - - - 2 0.001 10 0.04 .
Wetorhod Aroa <[ 035 Jocrs Fioor = = = « oo | = [ oo [QpUL the values in
Watershad Length = 1,800 Ll - - - - B9 0.002 18 0.0]
n H H
v 58 HEE : S N M TR
Watershed mporvousness =|  46.00% | percent - - - - 254 0.006 ) 0.04
Percontags Hydrologic Soi Group A = 00% |porcent - - - - am 0.000 B0 004 t / n
Percentage Hydologic Sl GroupB=|  100.0% | percent = - - - 25 0.012 124 0.04 S age area o
Percertage Hydrologic Sol Groups C/D = | 00% | percent -~ - - - 3 0018 183
Desired WOCVDrain Time =| 400 |hours B - B B w21 0021 0.006
Location for 1-hr Rairfall Depths = Derver - Caphol Buiking = - = = 1220 0.028 308 0.008
Water Quoity Capture Volume (WGCV) = [ 0501 Jacrefeet  Optional Uner Override - - - -~ 1.506 0037 53 0012
Excess Usban Runoff Volume (EURV) = | 1514 |acrefeet 1+ Prociplation - - - B 2048 0047 681 0018
2-yr Runoff Volume (P1=1.181in) = 1213 Bore-foot 119 inches - - - - 2517 0.05% 807 0.021
Syr Runoff Volume (P1 = 1.5in.) = 1.005 Bcre-feet 1.50 inches - - - - 3,182 0073 1188 0.027
10-yr Runfi Volume (P1=1.75in)=[ 2283 ocre-feat 175 |inches - - - - 3864 0.088 1.5 0035
25yt Runoff Volume (P1 =2 in} = 3250 |acre-feet 200 inches - - - - 4022 0.106 1951 0045
50-yr Runoff Volume (P1 = 2.26in ) = 3815 ace-feat 225 inches - - - - 5457 0125 2447 005
100-yr Runoff Volume (P1 =252 in) = 4.786 ‘acre-feat 25 inches - - - - 6,368 0.146 3.020 0070
500-yr Runoff Volume (P1 =301 in}=| 6203 [acre-feet 301 |inches - - - - 7328 0.168 37717 0.067
Approximate 2-yr Detention Vokume = 1135 |acre-foat. - - - - 8311 0191 4550 0105
Approximate &yr Detention Volume = 1.564 |acre-feat - - - - 2314 0214 5440 125
Approximata 10-yr Detertion Volme = 2083 |acre-fest Z = = = 10,300 0237 6423 0.147
Approximate 257 Detention Volume =| 2008 |acre-fest - - - - 11387 | o028t 7.500 0172
Approximete 50-yr Delention Volume =| 2411 acre-fost - - - - 124% 0.286 8.701 0.200
Approximate 100-yr Detention Volume =/ 2m acre-feet - - - - 13,546 03 10,001 0.230
= - = = 1485 0337 11412 0262
Stage-Storage - - - - 15,793 0383 12934 0287
Zone 1 Volume (WQCV) = 0.501 acre-fest -~ - - - 16,948 0388 14,51 0335
Zone 2 Voluma (EURY - Zone 1) = 1.013 ncre-feet - - - - 18,126 0.418 16,325 0375
Zone 3 Volume (100-yoar - Zones 182)=| 1187 |permnfoot = - - - 19325 0444 18.198 0418
Total Detention Basin Volume = 2711 acre-fost - = = = 20545 0472 20,181 0.454
Inknl Surcharge Voume (5V) = [ mer | Zons 1(WRCY) - - - - 21.788 0.500 22308 0.512
Intial Surcharge Depth (80} = | wer |y - - - B 308 0.528 24550 0.564
Total Avaiable Dotonton Depth (K =| wer  |g - - B - 24338 055 26510 0618
Depthof Trickle Channel (Hycl = wmer |4 - - - = 25645 0.560 20418 0675
Slope of Trickle Channel (S} =|  tmer g - - - - 26975 [0 32040 0.7
Shopes of Main Basin Sidos (S =|  ser  |ny - - - - 28026 0650 24814 0.7%8
Basin Length-to-Width Ratio (R} =| user - - - - 20,808 0.682 37718 0,808
- - - - 31003 0.714 40,755 0836
Ingial Surcharge Avea (Ag,) =/ wer  |yp - - - - 32.500 0.746 43935 1.008
Surcharge Vokime Length (Lgy} = wer | - - - - 33948 o™ 4725 1085
Surcharge Volume Width (Wy,) <[ user |y - - - - 35406 0613 50,725 1164
Depth of Basin Floor (Hyzea) = user # - - - - 26,887 0.847 54,340 1247
Length of Basin Floor (Legos) = user 0] - - - - 38,300 0881 58,104 1334
Width of Basin Floor (Wyor) =|___mer |y - - - - 30914 0818 62010 1424
Arsa of Basin Floor (Agoaal =| | wer e Zone AEURV) - - - - 41461 0952 66,068 1517
Volume of Basin Fioor (Vyson) = user e = = = = 43029 0988 w312 1614
Depth of Main Basin (Huu) = wer g - - - = up18 1024 74,005 115
Length of Main Besin (Luul =| __wser |y - - - - 46230 1.061 237 1818
Width of Main Basin (W) = wer  |j = — = — 47863 1.000 83,042 1927
Aron of Main Basin (Ayay) =|___mer | - = B = w57 1187 88811 2038
Volume of Main Basin (Vi) =| _ tser gy = 5 = = 51,104 1175 53846 2154
Cakeuated Totl Basin Volume (Vi) = user  |acre-feat - - — - 8802 | 1214 %0051 | 221
- - - - E4B12 | 175k 104426 | 2307
= = - - %35 204 106878 | 2625
- - - - BT 334 115808 | 2.6%
300 = = = = 5 902 375 | e | a2
= = = - 7 127570 531
- = = 2 133 841 075
= = = = 10387 | 3223
= = - - 6725 2] 147020 | 3375
- - - - 0152 | 1588 153B40 |
- - - - 71087 831 180,851
- - - - 73,004 678 188 055
- - - - 4062 | 1721 17545 |4
- e - - 78843 . 786 183,048
- - - - 78545 812 180,843
- - = - 80068 | 16% 166638
™ - - - 83014 | 1908 207037 2
- - - - 85081 953 215842 948
- E - - - 87160 | 2001 224055 | 1M
- = = - 80780 | 2050 232877 348
- T. - = - o1412_| 2000 241912 551
= 760 - - - 03508 | 2148 | 251,100 | 576
= 770 = = = 95741 | 2188 260826 | 5083
- 780 = - - §75% 245 270310 205
790 = = - 100,158 200 280215 433
- 8.00 - - -
- 8.10 - - -
= 820 = = =
- 830 - - -
= ) = = =
= £ = = =
= 80 = = =
= K = = =
= 0 = = =
= 0 = = =
= 50 = = =
= 70 = = =
= 20 = = =
- 830 - - -
= 540 = = =
= 050 = = =
= 2.60 - - -
= 570 = = =
= 080 = = =
- 890 E = =
- 10.00 - - -

Judge O Pond 142 nID-Detention_v3.07.dsm, Basin 2412018, 905 AM


dsdlaforce
Callout
Revise the Pond 2 stage-storage based on the constructed pond shape shown on the GEC plan and not the computer generated values.  Input the values in the "optional override stage/area".


DETENTION BASIN STAGE-STORAGE TABLE BUILDER

UD-Detention, Varsion 3.07 (February 2017)
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series).

Project: Judge O Rd RV A(k,
Basin ID: Pond 1 + 2 in SeriesN

Example Zone Configuration (Retention Pond)

Update title. Staff assumes this is
Pond 2 design (w/ Pond 1 & 2 in a

Zone 1(WQcCV)

Zone 2 (EURV)

Zone 3 (100-year)

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

Underdrain Orifice Invert Depth =
Underdrain Orifice Diameter =

inches

Stage (ft) Zone Volume (ac-ft)  Outlet Type
3.38 0.501 Orifice Plate
4.80 1.013 Orifice Plate
5.85 1.197 Weir&Pipe (Restrict)

2711 Total

ft (distance below the filtration media surface)

Calculated Parameters for Underdrain

Underdrain Orifice Area =

N/A

f?

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 = 1.674E-02 Lia
Depth at top of Zone using Orifice Plate = 5.64 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = 22.60 inches Elliptical Slot Centroid = N/A feet
Orifice Plate: Orifice Area per Row = 241 sq. 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) | Row2 (optional) | Row3(optional) | Row4 (optional) | Row 5 (optional) | Rowé (optional) | Row 7 (optional) [ Row 8 (optional)
Stage of Orifice Centroid (ft) 0.00 1.88 376
Orifice Area (sq. inches) 241 241 2.41
Row S (optional) | Row 10 (optional) | Row 11 (optional) | Row 12 (optional) | Row 13 (optional) | Row 14 (optional) | Row 15 (opticnal) | Row 16 (optional)
Stage of Orifice Centroid (ft)
Orifice Area (sqg. 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 fit?
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 = 4.00 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 = 6.92 N/A should be > 4
Horiz. Length of Weir Sides = 6.00 N/A feet Overflow Grate Open Area w/o Debris = 17.71 N/A £t
Overflow Grate Open Area % = 70% N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = 8.85 N/A t?
Debris Clogging % = 50% N/A %

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

Depth to Invert of Outlet Pipe =

Outlet Pipe Diameter =

Restrictor Plate Height Above Pipe Invert =

Zone 3 Restrictor Not Selected
0.33 N/A
30.00 N/A inches
15.50 inches

User Input: Emergency Spillway (Rectangular or Trapezoidal)

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

Calculated Parameters for Outlet Pipe w/

Flow Restriction Plate

Outlet Orifice Area =

Qutlet Orifice Centroid =

Half-Central Angle of Restrictor Plate on Pipe =

Zone 3 Restrictor Not Selected
2.56 N/A ft
0.74 N/A feet
1.60 N/A radians

Calculated Parameters for Spillway

Spillway Invert Stage= 7.92 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 = 10.87 feet
Spillway End Slopes = 3.00 H:V Basin Area at Top of Freeboard = 3.37 acres
Freeboard above Max Water Surface = 2.00 feet
Routed Hydrograph Results
Design Storm Retum Period = wacv EURV 2Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) = 0.53 1.07 1.19 1.50 175 2.00 2.25 2.52 3.01
Calculated Runoff Volume (acre-ft) = 0.501 1.514 1.213 1.665 2.283 3.250 3.915 4.786 6.293
OPTIONAL Override Runoff Volume (acre-ft) =

Inflow Hydrograph Volume (acre-ft) =| 0.624 1724 1.389 1876 3.076 5.722 7.576 10.152 15.384

Predevelopment Unit Peak Flow, q (cfs/acre) = 0.00 0.00 0.01 0.02 0.20 0.66 0.1 1.23 174

Predevelopment Peak Q (cfs) = 0.0 0.0 0.4 0.6 6.1 20.0 27.7 37.3 528

Peak Inflow Q (cfs) = 8.6 25.1 20.2 27.5 37.6 57.2 85.7 117.6 190.8
Peak Outflow Q (cfs) = 0.3 04 0.4 0.5 5.4 23.9 318 33.7 102.6

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.7 0.9 12 11 0.9 1.9

Structure Controling Flow = Plate Plate Plate Overflow Grate 1 | Overflow Grate 1 | Overflow Grate 1 Outlet Plate 1 Outlet Plate 1 Spillway

Max Velocity through Grate 1 (fps) = N/A N/A N/A 0.0 03 13 18 1.9 2.0

Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A

Time to Drain 97% of Inflow Volume (hours) = 37 72 63 76 77 73 69 66 58

Time to Drain 99% of Inflow Volume (hours) = 39 76 66 N 83 81 79 78 75
Maximum Ponding Depth (ft) = 347 4.89 4.54 503 5.65 6.51 7.08 7.91 8.58

Area at Maximum Ponding Depth (acres) = 0.52 0.98 0.86 1. 1.27 1.63 1.90 2.30 2.65
Maximum Volume Stored (acre-ft) = 0.543 1.594 1.273 ].7& 2.460 3.693 4.715 6.456 8.114

Revise. Drain time is not in compliance
with senate bill 15-212 (must be less
than or equal to 72 hours.



dsdlaforce
Callout
Update title.  Staff assumes this is Pond 2 design (w/ Pond 1 & 2 in a series).

dsdlaforce
Callout
Revise.  Drain time is not in compliance with senate bill 15-212 (must be less than or equal to 72 hours.


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

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] | 25 Year[cfs] | 50Year([cfs] | 100 Year[cfs] [ 500 Year [cfs]

514 min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0:05:08 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00

Hydrograph 0:10:17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Constant 0:15:25 0.13 013 013 013 0.14 014 0.14 0.14 0.16

0.993 0:20:34 0.51 1.25 1.01 1.35 1.78 243 2.85 3.38 422

0:25:42 117 3.15 2.56 3.43 4.59 6.37 7.56 9.08 11,68

0:30:50 2.81 7.81 6.33 8.50 11.49 16.08 19.15 23.04 29.55

0:35:59 7.28 20.90 16.89 22.88 31.02 43.50 51.85 62.46 91.46

8.57 25.13 20.18 27.50 37.55 53.05 63.65 84.08 156.30

8.20 24.10 19.32 26,40 36,03 50.97 68.04 104.84 165.48

7.50 22.00 17.66 24.10 32,87 48,99 78.00 117.61 187,07

6.72 19.81 15.90 21.70 29.61 53.41 84,64 117.36 190.83

5.85 17.26 13.84 18.92 25.86 56.38 85.69 110.33 180.22

5.14 15.09 1211 16.52 22.59 57.21 83.19 103.84 164.13

4.70 13.74 11.04 15.05 21.18 56.62 79.02 99.18 147.38

3.93 11.53 9.25 12.63 19.95 52.02 70.68 92,06 127.26

3.26 9.60 7.68 10.51 18.78 46.32 61.63 85.38 108.55

2.58 7.62 6.09 8.35 16.87 39.66 51.97 71.29 91.87

2.00 5.92 47 6.47 14.74 3318 42.97 57.58 81.46

1:37:40 1.55 4.48 356 4.89 12,60 27.33 35.02 46.10 74.47

1:42:48 1.28 3.55 2.84 3.87 10.93 22.69 28.75 37.22 6136

1:47:56 111 3.01 241 3.26 9.77 19.34 24.26 30.95 48.95

1:53:05 1.00 2.63 2.12 2.84 8.86 16.79 20,87 26,32 40.28

1:58:13 0.89 2.38 1.92 2.56 8.12 14.78 17.75 22.80 34.00

2:03:22 0.92 2.20 1.78 2.35 7.47 13.12 14,18 19.94 29.12

2:08:30 0.86 2.07 1.67 2.22 6.84 11.62 11.78 17.46 25.03

2:13:38 0.82 1.67 1.36 1.79 5.80 9.69 9.74 14.41 20.45

2:18:47 0.69 1.38 113 1.46 4.92 8.07 8.13 11.83 16.59

2:23:55 0.60 1.17 0.96 1.23 4.21 6.77 6.82 9.81 13.59

2:29:04 0.53 1.01 0.84 1.06 3.62 5.72 5.73 8.18 11.20

2:34:12 0.48 0.89 0.74 0.93 311 4.64 4.84 6.82 9.25

2:39:20 0.44 0.80 0.67 0.83 2.70 3.97 411 5.72 7.67

2:44:29 0.41 0.74 0.62 0.76 235 3.41 3.51 4.83 6.39

2:49:37 0.39 0.69 0.58 0.70 2.05 2.93 3.00 4.0 5.35

2:54:46 037 0.65 0.54 0.66 1.80 2.53 2.56 3.35 4.47

2:59:54 036 0.62 0.52 0.61 1.58 219 2.21 2.87 375

3:05:02 0.35 0.59 0.50 0.59 141 1.92 1.93 2.47 3.16

3:10:11 0.34 0.58 0.49 0.57 1.26 171 117 2.16 2.70

3:15:19 0.34 0.57 0.48 0.57 114 153 1.54 1.91 2.34

3:20:28 0.34 0.57 0.48 0.57 1.05 139 1.39 171 2.07

3:25:36 0.34 0.57 0.48 0.57 0.97 1.26 1.26 1.53 1.84

3:30:44 0.34 0.57 0.48 057 0.90 1.15 115 139 1.64

3:35:53 0.34 057 0.48 0.57 0.84 1.06 1.06 1.26 148

3:41:01 034 0.57 0.48 0.57 0.74 0.98 0.98 115 134

3:46:10 034 0.57 048 0.57 0.71 0.90 0.91 1.06 122

3:51:18 034 0.57 048 0.57 0.67 0.85 0.85 0.98 112

3:56:26 0.34 0.57 0.48 0.57 0.65 0.79 0.79 0.90 1.03

4:01:35 0.34 0.57 0.48 0.57 0.63 0.75 0.75 0.85 0.95

4:06:43 0.34 0.57 0.48 0.57 0.61 071 0.71 0.79 0.88

4:11:52 0.34 0.57 0.48 0.57 0.59 0.67 0.67 0.75 0.83

4:17:00 0.34 0.57 0.48 0.57 0.58 0.65 0.65 0.71 0.77

4:22:08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 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 (‘Februarv ?317)
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 caplures all key transition points

Total
g Sy Stage Area Area Volume Velume o
Deseton 1 1r72) acres) 1f73) Jac-f] ]

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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dsdlaforce
Callout
Per DCM Table 6-5, Hw/D must be less than 1.5

dsdlaforce
Callout
Update. Drainage map notes 57.3 cfs

dsdlaforce
Text Box
Provide the analysis for overtopping on a Major Storm.  Must meet the criteria per Table 6-1 & Table 6-4: Where cross pans are allowed, the depth of flow shall not exceed 12 inches at the flowline.
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Must meet the criteria per Table 6-1 &
Table 6-4: Depth of flow shall not exceed 6

inches at the edge of the road shoulder.
Similar comment for the east culvert.
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dsdlaforce
Text Box
Provide the analysis for overtopping on a Major Storm (per drainage map Q=59.6cfs).  Must meet the criteria per Table 6-1 & Table 6-4: Depth of flow shall not exceed 6 inches at the edge of the road shoulder.
Similar comment for the east culvert.
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Chapter 6

Hydrology
. +
Table 6-6. Runoff Coefficients for Rational Method
(Source: UDFCD 2001)
i 5
Land Use or Surface Percent Runoff Coetlidents
Characteristlcs mpervious 2year S-year 10-year 25-year 50-year -year
HSG AZB | HSG CLD | HSGARE | H5GCLp | 1tsGasd | HSGCED | RSGASS | HSGCar | HsG A | BsGcaD | HSGAES | HIGCLD

Business

Commercial Aceas 55 Q.78 .80 0.81 082 0.83 0.84 Q.85 0,87 0,87 0.88 0.88 .83

Nelghborhood Atezs 70 8,45 0.43 0.43 0.53 053 0.57 058 D62 Q.60 0,65 0,62 0.68
Residential

1/8Acre of lass 65 0,41 Q.45 Q.45 0.4% .49 0.54 .54 0.55 0.57 0,62 0.53 0.65

1/4Acre 40 023 0,28 030 0.35 036 0,42 0.4% 0.50 0.46 0.54 0.50 0.58

1/3Acrs 20 012 T[22 0325 03¢ 0.32 038 039 0.47 0.43 052 0.47 8.57

1/2Acre 25 0.55 0.20 072 0.i8 030 035 0.37 0.46 0.41 0.51 045 056

1Acre 20 0.12 017 .20 .26 027 0.34 0.2% 0.44 C.AD 050 0.44 0.55
lndustsial

ght Areas £ 0.57 Q.60 059 0.63 0.63 0.66 .66 0.70 0.58 072 0.70 0,74

Heavy Areas S0 0.71 073 073 o475 0.25 037 0.78 0.B0 0.80 0.82 081 0.83
Parks and Cemeteries 7 0.08 0.0 0.12 0.19 0.20 029 030 0.40 0.34 0.46 0.39 .52
Plavgmunds 13 0.07 013 [ ] 023 0.24 0,31 032 842 037 0.43 041 0.54
Railnsad Yard Areas 40 023 0.28 030 035 0.15 0.42 0.42 Q50 D.46 0.55 050 058
Undeveloped Arcas

HistaricFlow Analysis-- 2

Graenbelts, Apriculture 0.03 0.05 0.09 0.6 0.17 0.26 026 038 .33 0.45 0.36 051

Fasture/Meadow 1] 0.02 0.04 a.c8 015 015 0.25 025 037 0.30 044 0.35 .50

Forest o 002 0.04 0.08 015 0,35 0,25 0.25 0.37 030 0.44 0.35 0,50

xposed Rock 100 0.89 0.89 0,30 £.90 0.92 092 0,94 0.94 0.95 .95 .96 0.8%

Offsite Flow Analysis [whan &

landuse Is undefinad) .26 0,31 0,32 0.37 0.38 0.44 044 051 0.48 0.55 Q.51 0.58
Strents

Paved 100 0.89 .85 290 0.90 8.52 0.92 0.94 094 0.95 0.95 0,96 396

Gravel 0 a.57 0,80 0.59 0.63 0.63 0.56 3,65 0.70 058 0.72 0.70 0.74
Drive and Walks 100 0.89 089 Q.50 090 092 0.92 0.04 0.4 0.95 0.95 .56 G396
Rocfs 53 071 Q.75 973 075 0.5 0.77 078 0.80 0.80 082 0,81 083
]Llwns 1] 0.02 0.01 0.08 0,35 0.15 025 0.25 .37 2,30 0.44 035 0.5
May 2014 City of Colorado Springs 6-17

Drainage Criteria Manual, Volume 1




Chapter 6

Figure 6-25. Estimate of Average Concentrated Shallow Flow

Hydrology
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Hydrology Chapter 6

Figure 6-5. Colorado Springs Rainfall Intensity Duration Frequency
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: Data 'iSciu 'r.‘e:"Nio AA Atlas :
10 ' zjdalumelll; Regionall i
; | |elevation= 56,8407
T !

i :
IR

0.0 - A : e . !
0 5 10 18 20 25 30 35 40 45 50 55 60
Duration, D {minutes)

IDF Equations
Y100 = -2.52 In{D) + 12,735
E5p=-2.25 In(D) + 11.375
I5 =-2.00 In(D) + 10.111
1,0 =-1.75 In(D) + 8.847
I;=-1.50 In(D} + 7.583
I,=-1.19 In(D) + 6.035

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

6-52 City of Colorado Springs May 2014
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1 inch = 100 ft.

FOR CONTINUATION OF BASIN
SEE OFF-SITE MAP FOR O-1 IN
APPENDIX B
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narrative accordingly.
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dsdlaforce
Callout
Adjust the DP3 symbol to show that it continues within the ditch of basin OS5 and update the narrative accordingly.

dsdlaforce
Callout
Per the meeting with the design engineer ofn 8/8/18, DP4 will be removed and DP5 will be located at the diitch and narrative and associated calculation will be updated to clearly show that DP3, OS5 and A3 combines at the existing ditch.

dsdlaforce
Callout
Extend the drainage map to show the location of DP6.

dsdlaforce
Unresolved

dsdlaforce
Callout
1. DP4 should be (DP3 + A3).  DP3 flows go through Basin A3.  Update the narrative and calculations accordingly.

2. Then DP5 is (DP4 + OS5).

3. DP6 is DP2 + DP5 + A1.

dsdlaforce
Unresolved

dsdlaforce
Text Box
Will be updated based on the meeting with the design engineer on 8/8/18.
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DP2 + A1
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Adjust the location

dsdlaforce
Callout
There is already a DP 2.
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Callout
Adjust to be insde the pond

dsdlaforce
Cloud+
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Cloud+
Adjust per the meeting on 8/8/18.  (remove DP 6 and adjust the locations of the symbol

dsdlaforce
Callout
1. Extend the drainage map to show the location of DP8.
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Unresolved
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Highlight
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Callout
Analysis needs to extend to the swale.  Looking at the contours the section highlighted in yellow does not appear to by hydraulically adequate and may need additional improvements.
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Unresolved
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Highlight

dsdlaforce
Callout
Provide analysis and narrative regarding emergency spillway when Pond 1 is constructed.  Based on current design, it appears that the emergency spillway path will be diverted south and into the existing ditch along Judge Orr road.  What impact will this have.
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Unresolved

dsdlaforce
Callout
The design engineer noted on the 8/8/18 meeting that the intent was to pipe OS3 through basin OS2 and discharge to the Judge Orr ditch and not flow within the revised OS2 basin boundary shown on the proposed drainage map.

Update the narrative and drainage map accordingly.
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Subject: Callout

Page Label: 52

Author: dsdlaforce

Date: 8/8/2018 3:35:39 PM
Color: W

Subject: Callout

Page Label: 52

Author: dsdlaforce

Date: 8/8/2018 3:39:18 PM
Color:

Subject: Callout

Page Label: 52

Author: dsdlaforce

Date: 8/8/2018 3:41:18 PM
Color:

Subject: Unresolved

Page Label: 52

Author: dsdlaforce

Date: 8/8/2018 3:41:48 PM
Color: W

Subject: Callout

Page Label: 52

Author: dsdlaforce

Date: 8/8/2018 3:43:55 PM
Color: H

Subject: Unresolved

Page Label: 52

Author: dsdlaforce

Date: 8/8/2018 3:44:08 PM
Color:

Subject: Text Box

Page Label: 52

Author: dsdlaforce

Date: 8/8/2018 3:45:02 PM
Color: H

Subject: Cloud+

Page Label: 6

Author: dsdlaforce

Date: 8/8/2018 3:46:41 PM
Color: W

Adjust the DP3 symbol to show that it continues
within the ditch of basin OS5 and update the
narrative accordingly.

Per the meeting with the design engineer ofn
8/8/18, DP4 will be removed and DP5 will be
located at the diitch and narrative and associated
calculation will be updated to clearly show that
DP3, OS5 and A3 combines at the existing ditch.

Extend the drainage map to show the location of
DP6.

1. DP4 should be (DP3 + A3). DP3 flows go
through Basin A3. Update the narrative and
calculations accordingly.

2. Then DP5 is (DP4 + OS5).

3. DP6 is DP2 + DP5 + Al.

Will be updated based on the meeting with the
design engineer on 8/8/18.

Update the narrative based on the meeting on
8/8/18



Subject: Callout

Page Label: 7

Author: dsdlaforce

Date: 8/8/2018 4:02:43 PM
Color:

Subject: Callout

Page Label: 8

Author: dsdlaforce

Date: 8/8/2018 4:16:12 PM
Color: W

Unresolved
08/08/2018

combine with the detail

and 91.1 cfs for the 100

Subject: Unresolved

Page Label: 8

Author: dsdlaforce

Date: 8/8/2018 4:16:33 PM
Color: H

Subject: Callout

Page Label: 8

Author: dsdlaforce

Date: 8/8/2018 4:16:42 PM

Color: W

Storm Manhole
Unresolved
08/08/2018

RAINAGE BASIN FEES
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Subject: Unresolved

Page Label: 9

Author: dsdlaforce

Date: 8/8/2018 4:20:29 PM
Color: H

Subject: Callout

Page Label: 10

Author: dsdlaforce

Date: 8/8/2018 4:23:41 PM
Color: W

Unresolved
08/08/2018

Subject: Unresolved

Page Label: 10

Author: dsdlaforce

Date: 8/8/2018 4:24:19 PM
Color:

Subject: Text Box

Page Label: 10

Author: dsdlaforce

Date: 8/8/2018 4:25:17 PM
Color:

Update the narrative and discuss in detail the
plans to construct the north-south road to County
standard to include the intended phasing plan.

Since the intent is to construct to county standard
section for future dedication, clearly describe the
intent of the runoff conveyance with regards to the
future road. Also, provide the drainage analysis for
the roadway (street capacity, etc.).

Finally, submit street construction plans for the
road and roundabout being constructed.

Remove "Phase 1"

8/8/18 - Based on the re-submittal, the intent is to
construct the site in two phases. Table 2 notes
flows based on Phase 1 developed condition.
Does this mean the pond design will need to be
retrofitted with phase 2? Include a narrative in the
Detention section to categorically state whether or
not Pond 2 is designed and constructed for the
built out condition or a retrofit will be required with
phase 2 to be provided with an updated drainage
report.

Type the headers for each step. (See ECM
Appendix | page 1-21). The explanation for how
step 3 & 4 were considered does not match the
Counties criteria.

8/8/18

Step 3: Provide Water Quality Capture Volume
(WQCV)

Step 4: Consider Need for Industrial and
Commercial BMPs



Subject: Callout

Page Label: 9

Author: dsdlaforce

Date: 8/8/2018 4:30:49 PM
Color:

Unresolved
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Subject: Unresolved

Page Label: 19

Author: dsdlaforce

Date: 8/8/2018 4:33:28 PM
Color:

Subject: Callout

Page Label: 19

Author: dsdlaforce

Date: 8/8/2018 4:34:09 PM
Color: W

Subject: Callout

Page Label: 6

Author: dsdlaforce

Date: 8/8/2018 4:39:20 PM

Color: W
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Subject: Highlight

Page Label: 22

Author: dsdlaforce

Date: 8/8/2018 5:07:10 PM
Color:
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Subject: Highlight

Page Label: 22

Author: dsdlaforce

Date: 8/8/2018 5:07:12 PM
Color:

Subject: Callout

Page Label: 38

Author: dsdlaforce

Date: 8/8/2018 5:14:20 PM
Color:

Subject: Callout

Page Label: 38

Author: dsdlaforce

Date: 8/8/2018 5:15:55 PM
Color:

Subject: Callout

Page Label: 36

Author: dsdlaforce

Date: 8/8/2018 5:23:43 PM
Color: W

State what the percent impervious is based on the
proposed site development plan. This number is
likely to be used in calculating the fee instead of
the typical values listed in ECM Appendix L Table
3-1 which is 95% for commercial.

Include Basins B, 0S4, OS5, 0S6

1. The flow rate does not match the drainage map.
Verify the values for all the other basins.

Provide additional detail on the narrative regarding
Basin B. The proposed condition has increased
the area and flow draining into the existing channel
and untreated developed flow is now draining onto
the existing channel.

Update title. Staff assumes this is Pond 2 design
(w/ Pond 1 & 2 in a series).

Revise. Drain time is not in compliance with
senate bill 15-212 (must be less than or equal to
72 hours.

Revise the Pond 2 stage-storage based on the
constructed pond shape shown on the GEC plan
and not the computer generated values. Input the
values in the "optional override stage/area".



Subject: Callout

Page Label: 22

Author: dsdlaforce

Date: 8/8/2018 5:35:50 PM
Color:

Subject: Callout

Page Label: 43

Author: dsdlaforce

Date: 8/8/2018 5:37:25 PM
Color: W

Subject: Text Box

Page Label: 43

Author: dsdlaforce

Date: 8/8/2018 5:44:05 PM
Color: W

Subject: Callout
Page Label: 43
Author: dsdlaforce

YT

Date: 8/8/2018 5:44:44 PM
Color: W

— | Subject: Text Box

Page Label: 44

Author: dsdlaforce

Date: 8/8/2018 5:47:40 PM
Color:

Subject: Callout

Page Label: 29

Author: dsdlaforce

Date: 8/8/2018 6:13:13 PM
Color: W

Subject: Callout

Page Label: 53

Author: dsdlaforce

Date: 8/8/2018 6:15:34 PM
Color: H

Subject: Callout

Page Label: 53

Author: dsdlaforce

Date: 8/8/2018 6:16:00 PM
Color: H

Per DCM 6.5.2, grass lined channel shall not be
used where the Froude number is greater than 0.9.

Per DCM Table 6-5, Hw/D must be less than 1.5

Provide the analysis for overtopping on a Major
Storm. Must meet the criteria per Table 6-1 &
Table 6-4: Where cross pans are allowed, the
depth of flow shall not exceed 12 inches at the
flowline.

Update. Drainage map notes 57.3 cfs

Provide the analysis for overtopping on a Major
Storm (per drainage map Q=59.6cfs). Must meet
the criteria per Table 6-1 & Table 6-4: Depth of
flow shall not exceed 6 inches at the edge of the
road shoulder.

Similar comment for the east culvert.

Revise the Pond 2 stage-storage based on the
constructed pond shape shown on the GEC plan
and not the computer generated values. Input the
values in the "optional override stage/area"”.

The auto-generate for Pond 1 is okay since it was
mainly to for modeling the pond in a series based
on an assumed condition for Pond 1.

However, add a statement that with development
of pond 1, that drainage report will have to provide
the same pond in a series analysis to verify
release rates still meet Senate Bill 15-212.

DP2 + Al

Adjust the location



g;gf i;&?!lggt There is already a DP 2.
Author: dsdlaforce
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Color:
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ject: Cl . .
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Color:

Subject: Callout . .
Page Label: 53 1. Extend the drainage map to show the location of

Author: dsdlaforce DPS.
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Color:

Subject: Unresolved
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Author: dsdlaforce
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Color: H

Subject: Callout

Page Label: 7

Author: dsdlaforce
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Color:

State in the narrative who own/maintain this
stormline.

Subject: Unresolved
S— Page Label: 7

Author: dsdlaforce
_ Date: 8/8/2018 6:20:12 PM
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e willinclnde an RV storaee e | COlOr:

Subject: Text Box
ontuson i h e sfce Page Label: 7

8/8/18 - This is to avoid confusion in the future
itis for conveying offsite H H H H
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must be located in a drainage easement.
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Analysis needs to extend to the swale. Looking at
the contours the section highlighted in yellow does
not appear to by hydraulically adequate and may
need additional improvements.

Provide analysis and narrative regarding
emergency spillway when Pond 1 is constructed.
Based on current design, it appears that the
emergency spillway path will be diverted south and
into the existing ditch along Judge Orr road. What
impact will this have.

The design engineer noted on the 8/8/18 meeting
that the intent was to pipe OS3 through basin OS2
and discharge to the Judge Orr ditch and not flow
within the revised OS2 basin boundary shown on
the proposed drainage map.

Update the narrative and drainage map
accordingly.
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