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I hereby certify that this Stormwater Report for Cascade Creek Apartments has been prepared by me or 

under my supervision and meets minimum standards of the City of Portland and normal standards of 

engineering practice. I hereby acknowledge and agree that the jurisdiction does not and will not assume 

liability for the sufficiency, suitability, or performance of drainage facilities designed by me.  
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Section A – Project Overview and Description 
The Cascade Creek Apartments project is located at 38272 and 38330 OR-11 Sandy, OR 97055. The project 
site is bordered by residences across Highway 211 on the north, residences on the east and west, and 
Bornstedt Park on the south. Generally, the site slopes toward a low point one located in the center of 
the western border. The site in the current condition consists of two parcels, with a total area of 8.84 
acres. The parcel numbers are 00677173 and 00677164. The land will be divided into three new parcels. 
The northernmost parcel is zoned as Village Commercial. The parcel directly south of this is zoned mostly 
as Village Commercial, with a small section of Medium Density Residential on the southern portion of the 
parcel. The southernmost parcel is primarily zoned as Medium Density Residential, with a small zone 
around the southeast corner being zoned as Low Density Residential. 
 
The existing site consists of two residences on the northern side of the site, with some cleared areas 
surrounding the residences, and the rest of the land in a natural vegetated condition with dense shrubbery 
and occasional trees. The site has slopes of 5-10%. 
 
Improvements 
Frontage improvements for this project include half-street improvements along Highway 211, Village 
Boulevard, and Pine Street where they border the project site. In addition, a new portion of Cascadia 
Village Drive will be constructed between the south border of parcel 2, and the north border of parcel 3. 
This new portion of Cascadia Village Drive will connect with existing offsite intersections between the 
existing Cascadia Village Drive and SE Village Boulevard on the west, and the existing Cascadia Village 
Drive and the new Pine Street on the east. 
 
The only on-site improvements being made to the northernmost parcel includes the installation of a new 
driveway so that the site is accessible, and a new sewer connection to be used instead of the existing on-
site septic system. Improvements to the parcel directly south of this include two new buildings that 
contain both offices and apartments. There will be 5 offices and 16 apartments in each building, resulting 
in a total of 10 offices and 32 apartments on this parcel. Surrounding the buildings are a new parking lot, 
an open space, and a public plaza with connections to the right of way. On the parcel south of Cascade 
Village Drive, four new apartment buildings will be constructed. These buildings will contain a total of 46 
apartments. Surrounding these buildings are parking lots and a large open space. 
 
Existing Drainage Basins 
In the existing condition, the site has three separate drainage basins. The first basin is located on the north 
side of the site and consists mostly of Highway 211. Runoff from the highway runs into a series of catch 
basins located in the public right-of-way that runs off-site to the west. The runoff is then conveyed further 
west, turning south at the intersection of through the existing system until being dispersed across a 
forested area which likely connects to Tickle Creek. This basin is labeled as Basin 1 in Figure 1.2. 
 
The second basin spans over the majority of the project site. It consists of two residences on the northern 
side, with some cleared areas surrounding the residences, and the rest of the land in a natural vegetated 
condition with dense shrubbery and occasional trees. The site has slopes of 5-10% to the west. It is labeled 
as Basin 2 in Figure 1.2. Runoff drains to a catch basin that is a part of a privately owned storm system 
located on the west border of the site, roughly 75 feet north of the intersection between Cascadia Village 
Drive and SE Village Boulevard. From here it is conveyed further west and combines with the runoff from 
Basin 1 around 1,000 feet downstream before being dispersed across a forested area and likely connecting 
to Tickle Creek. 
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The final basin is on the southeast corner of the site. It has slopes ranging mostly from 0-5%, with 
occasional slopes ranging from 5-10%. The land cover is a natural vegetated condition with dense 
shrubbery. Runoff from this basin drains toward a catch basin that is a part of a privately owned storm 
system to the east of the site, located in the intersection of Pine Street and Limerick Street. From here, 
runoff is sent east off-site and ends up in a separate branch of Tickle Creek than the previous two basins. 
This basin is labeled as Basin 3 in Figure 1.2. The two branches of Tickle Creek being discharged to, do not 
converge until around 3 miles downstream. 
 
Due to the site discharging to two separate locations is the existing condition, the developed condition 
will match the flow rates of each discharge location in addition to matching the flow rates of the site as a 
whole. In the existing condition, basins 1 and 2 connect to conveyance systems that discharge to a 
forested area that likely connects to a branch of Tickle Creek to the west of the site. Throughout this 
report, the total area discharging to this location is referred to as Threshold Discharge Area (TDA) 1. Basin 
3 connects to a conveyance system that discharges to a separate branch of Tickle Creek. Throughout this 
report, the total area discharging to this location is referred to as Threshold Discharge Area (TDA) 2. 
 

Figure 1.1 Site Vicinity Map 

 
 
 
The intent of this preliminary report is to communicate the feasibility of the stormwater facility design 

to meet the minimum requirements of the City of Portland’s Stormwater Management Manual, 2020 in 

support of the project’s design review and tentative partition submittal. 
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Section B – Methodology 
Soils 
A Geotechnical Engineering Report was prepared by Gill Group, Inc., dated 05/04/2021.  
Gill found stiff to very stiff clay throughout the site. No groundwater was encountered in any of their  
explorations. Gill did not provide information about the infiltration rate for the site soils. The geotechnical 
report can be found in Appendix A of this document. 
 
A soils report has been generated using the Web Soils Survey, showing that the soils on-site are type B. 
This report can be found in Appendix B of this document. 
 
Infiltration and Discharge Hierarchy 
Although infiltration testing has not been conducted, infiltration rates are assumed to be less than 2 in/hr 
due to the soils being still to very still clay. Because of this, Level 1: Full Onsite Infiltration is not practicable 
per section 1.3.3 of the City of Portland 2020 Stormwater Management Manual. Level 2: Offsite Discharge 
to the Separated Stormwater System is practicable and will be followed for this project. 
 
Stormwater Management Techniques 
Because this project falls under Level 2 in the infiltration and discharge hierarchy, it must follow pollution 
reduction and flow control requirements specified in Table 1-2 of the City of Portland Stormwater 
Management Manual. For pollution reduction, this project is required to remove 70% of the total 
suspended solids from 90% of the average annual rainfall. The project will meet this through the use of 
four Stormtech Jellyfish facilities. See Section C, subsection “Water Quality Design” of this report for 
further detail. For flow control, the project will be following the “smaller surface water bodies 
(hydromodification)” category specified in the Portland SWMM because it is not discharging to a major 
body of water. TDA 1 of the project site connects to a conveyance system that discharges to forested area 
that likely connects to Tickle Creek. TDA 2 of the project site connects to a conveyance system that 
discharges into Tickle Creek. The project must limit post-development peak runoff rates to pre-
development rates for one-half of the 2-year event, and for the 5-, 10-, and 25-year design storm events. 
The project will meet this requirement through the use of three underground detention systems. The 
sizing of these systems can be found in Section C, subsection “Flow Control Facility Sizing” of this report. 
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Section C – Analysis 
Design Assumptions 
For this project, the presumptive approach has been used for analysis. The software selected to be used 
is HydroCAD. Tables summarizing the calculations and outputs from the HydroCAD software can be 
found throughout this section below. Full HydroCAD reports have been generated and attached to this 
report in Appendix C. 
 
 
Rainfall 
The following rainfall numbers are taken from the City of Sandy Stormwater Website 
(https://www.ci.sandy.or.us/publicworks/page/stormwater), to be used for calculations: 
 

Table 3.1 24-Hour Rainfall Data 

Storm Recurrence Interval Rainfall (inches) 

2-year 3.50 

5-year 4.50 

10-year 4.80 

25-year 5.50 

 
Basin Areas 
The following basin areas are based on the basins shown in the Tables 3.2 and 3.3. 
 

Table 3.2 Existing Basin Areas 

Existing Basins 

  SF Acres 

TDA 1 

Basin 1 (Highway 211) 

Roof 0 0 

Paved 15,191 0.349 

Pervious 5,791 0.133 

Basin 2 Total 20,982 0.482 

Basin 2 (On-site Draining West) 

Roof 6,892 0.158 

Paved 6,565 0.151 

Pervious 348,054 7.990 

Basin 1 Total 361,511 8.299 

TDA 2 

Basin 3 (On-site Draining East) 

Roof 0 0 

Paved 0 0 

Pervious 25,882 0.594 

Basin 2 Total 25,882 0.594 
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Table 3.3 Proposed Basin Areas 

Proposed Basins 

  SF Acres 

TDA 1 

Basin 1 (Highway 211) 

Roof 0 0 

Paved 20,624 0.473 

Pervious 3,694 0.085 

Basin 1 Total 24,318 0.558 

Basin 2 (North Lot) 

Roof 18,844 0.433 

Paved 46,939 1.078 

Pervious 42,608 0.978 

Basin 2 Total 108,391 2.488 

Basin 3 (Right-of-Way) 

Roof 0 0 

Paved 58,584 1.345 

Pervious 75,049 1.723 

Basin 3 Total 133,633 3.068 

Basin 4 (South Lot) 

Roof 18,639 0.428 

Paved 45,226 1.038 

Pervious 70,076 1.609 

Basin 4 Total 133,941 3.075 

TDA 2 

Basin 5 (Southeast Area) 

Roof 0 0 

Paved 9,134 0.210 

Pervious 1,418 0.033 

Basin 5 Total 10,552 0.242 

 
Curve Numbers 
The following curve numbers were taken from the City of Portland Stormwater Management Manual, 
and the City of Portland Sewer and Drainage Facilities Design Manual. 
 
Table 3.4 Curve Number Table 

Description CN Land Use Description 

Pre-Developed Pervious 72 Soil Type “B” Portland SWMM Table A-8 

Pre-Developed Impervious 98 Roofs, Pavement 

Developed Pervious 56 Grass Lawn, Soil Group B Portland SDFDM Table 6-5 

Developed Impervious 98 Roofs, Pavement 
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Flow Control Facility Sizing 

Hydrographs for the drainage basins were determined using HydroCAD, which uses the Santa Barbara 

Urban Hydrograph (SBUH) method. The flow control facilities and control structures were sized and 

designed to release water to match the pre-developed rates for half of the 2-year, and the 5-, 10-, and 25-

year storm events as prescribed by the 2020 Portland Stormwater Management Manual, Chapter 1.3.5 

under the section “Level 2 Flow Control Requirements”, subsection “Smaller surface water bodies 

(hydromodification)”. These values are specified in Table 3.1 of this document. 

 

There are 4 flow control facilities being utilized in this project.  

 

Facility 1: 

Facility 1 consists of a series of 3 bioswales running parallel to Highway 211 on the northern border of the 

site. Swales are designed with 8 ft top width, 2 ft bottom width, and 3:1 side slopes. The length of each 

swale is 150 feet. The area contributing to this swale is described in Table 3.3 as Basin 1.  

 

Facility 2: 

Facility 2 is a detention system located at the southwest corner of parcel 2. The detention system used is 

a detention vault. The vault has internal storage dimensions of 119 ft L x 24 ft W x 7.5ft D. The walls, lid, 

and base all have a thickness of 1 foot. The vault has 6” of dead storage, 6ft of live storage, and 12” of 

freeboard. The vault has a total live capacity of 17,136 cf. The areas contributing to this facility are Basin 

2 and 3 of Table 3.3. 

 

Facility 3: 

Facility 3 is a detention system located on the north side of parcel 3. The detention system used is a 

detention vault. The vault has a length of 58 ft L x 26 ft W x 7.5ft D. The walls, lid, and base all have a 

thickness of 1 foot. The vault has 6” of dead storage and 12” of freeboard. The vault has a total live 

capacity of 9,060 cf. The area contributing to this facility is Basin 4 of Table 3.3.  

 

Facility 4: 

Facility 4 is a detention system located on the east side of parcel 3. The detention system used is ADS 

StormTech SC-160LP underground chambers. The facility has 13 rows of chambers, with 4 chambers per 

row and has a total system capacity of 933 cf. The chambers are 12” in height, and have 6” of stone above 

and below, giving a total system depth of 2 feet. The area contributing to this facility is Basin 5 of Table 

3.3.  

 

Facilities 2-4 have been shown on the plans with minimum of 10% additional storage volume above what 

is necessary, as this project is still early in design. This 10% increase is reflected in the facility footprints 

and associated volume callouts on the plans. See Table 3.5 below for calculations. Tables 3.6 and 3.7 show 

the site’s predeveloped outflow rates. Tables 3.8 and 3.9 show a summary of flows from the proposed 

facilities compared to the predeveloped outflow rates. Table 3.10 gives a summary of the orifices designed 

for each proposed facility. See Appendix C for a more detailed system analysis. 
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Table 3.5 Detention Facility Volumes With 10% Increase 

Detention Facility Volume Required (cf) Volume with ~10% Increase (cf) 

Facility 2 17,136 19,000 

Facility 3 9,060 10,000 

Facility 4 993 1,100 

 

Table 3.6 TDA 1 Predeveloped Outflows 

Recurrence 

Interval 

Basin 1 Predeveloped 

Outflow (cfs) 

Basin 2 Predeveloped 

Outflow (cfs) 

TDA 1 Predeveloped 

Outflow (cfs) 

½ of 2-year 0.32 1.75 1.035 

5-year 0.43 3.18 3.61 

10-year 0.46 3.65 4.11 

25-year 0.54 4.79 5.33 

 

Table 3.7 TDA 2 Predeveloped Outflows 

Recurrence 

Interval 

Basin 3 Predeveloped 

Outflow (cfs) 

TDA 2 Predeveloped 

Outflow (cfs) 

½ of 2-year 0.055 0.055 

5-year 0.21 0.21 

10-year 0.24 0.24 

25-year 0.32 0.32 

 

Table 3.8 TDA 1 Proposed System Outflows 

Recurrence 

Interval 

Facility 1 

Proposed 

Outflow (cfs) 

Facility 2 

Proposed 

Outflow (cfs) 

Facility 3 

Proposed 

Outflow (cfs) 

Proposed 

TDA 1 Total 

(cfs) 

Predeveloped 

Outflow (cfs) 

½ of 2-year 0.25 0.50 0.21 0.96 1.035 

5-year 0.32 0.87 0.39 1.58 3.61 

10-year 0.34 0.97 0.45 1.76 4.11 

25-year 0.39 1.19 0.59 2.17 5.33 

 

Table 3.9 TDA 2 Proposed System Outflows 

Recurrance 

Interval 

Facility 4 

Proposed 

Outflow (cfs) 

Proposed TDA 2 

Total (cfs) 

Predeveloped 

Outflow(cfs) 

½ of 2-year 0.05 0.05 0.055 

5-year 0.06 0.06 0.21 

10-year 0.07 0.07 0.34 

25-year 0.08 0.08 0.32 

 

 



BCRADESIGN.COM 12 

 
 

 

 

 

Table 3.10 Proposed System Orifices 

Orifice Height (ft) Diameter (inches) 

Facility 1 (Highway 211 Bioswales) 

Bottom 0 4 

Facility 2 (North Lot Detention) 

Bottom 0 2 

Middle 3.25 3 

Top 4 4 

Overflow Riser 6 12 

Facility 3 (South Lot Detention) 

Bottom 0 1.5 

Middle 4 1.75 

Top 4.75 2.5 

Overflow Riser 6 12 

Facility 4 (Southeast Area Detention) 

Bottom 0 1.5 

Overflow Riser 1.92 12 

 
Water Quality Design 
Basin 1: 
Due to no new pollution-generating hard surfaces being added within Basin 1, water quality treatment is 
not applicable. 
 
Basin 2-5: 
Four Jellyfish manholes by Contech Stormwater Solutions will be designed for water quality for this site, 
with one manhole being used for each of the remaining basins (Basins 2-5). The areas contributing to the 
water quality systems are the “paved” and “pervious” areas from Table 3.3. Areas from the roofs are 
conveyed separately to the detention system and do not mix with polluted runoff, therefore they do not 
need to receive treatment. The rational method was used for sizing the water quality systems where: 
 
Q = flow (cfs) 
C = runoff coefficient (from Table 6-3 of the Portland SDFDM) 
I = Intensity = 0.11 in/hr (per SMC Section 13.18.60 for off-line facilities) 
A = Drainage Area (acres) 
 

Table 3.11 Water Quality Flowrates 

Rational Method Flow Calculation 

Basin Q (cfs) C I (in/hr) A (acres) 

2 0.16 0.58 0.11 2.488 

3 0.22 0.64 0.11 3.068 

4 0.24 0.72 0.11 3.075 

5 0.01 0.37 0.11 0.242 

 
The Contech Jellyfish JF4 model has a treatment capacity of 0.45 cfs, which is larger than any flow 
contributing in the “Q” column of Table 3.11. 



BCRADESIGN.COM 13 

 
 

 

 

 

Section D – Engineering Conclusions 
The design for on-site detention and water quality systems are in accordance with the City of Sandy 
requirements. For flow control, the four facilities (one series of bioswales, three detention tanks) have 
been designed for half of the 2-year design storm up to the 25-year storm as shown in tables 3.8 and 3.9. 
For water quality, the Highway 211 Basin does not require water quality treatment, as no pollution 
generating surfaces are being added. The remaining basins all receive treatment from Contech Jellyfish 
JF4 systems. Each system receives flow below the treatment flow capacity, as shown in Table 3.11. 
 
Detailed calculations will be completed with the final engineering plans as needed. Stormwater facility 
details/exhibits and Manufactured Stormwater Treatment Technology Data will be provided under the 
engineering permit submittal. 
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Appendix A – Geotechnical Report 
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[\�X�dW [VW�X�YVW ]LOJ�!NHUU f�\W ]LOJ�$LMGL

"MPLMNLP�bHNS�PHUUHR̀INJ�TJ�NS̀aTMFHIV
f�dW f�YVW gFOP

3452 9.-)/h.-6,A54/<-4)8/:46;5-(,-.+

$OJ iTGLMRL�̂U�â HGǸOLV��$̀ GNJV��$OJ�N̂�NSL�N̂̀ RSV

$FaK !̂HI�SFG�â HGǸOLV���̂ SLGHQL�ĜHIG�FOL�TLÎb�KIFGNHR�IHaHN�FMP�̀G̀FIIJ�â IPFTILV

�̂ HGN
jOFHMG�FKKLFO�PFOkLMLPl�T̀N�M̂�QHGHTIL�bFNLOV��!HINmRIFJ�bHII�RÌaKV��!FMP�bHII�T̀IkV��!̂HIG�FOL�̂UNLM�FN�̂O�MLFO�KIFGNHR
IHaHNV

nLN

]HGHTIL�bFNLO�̂M�IFOeLO�eOFHM�G̀OUFRLGV��!FMP�FMP�R̂SLGĤMILGG�GHIN�LoSHTHN�PHIFNFMRJV���̂ SLGHQL�ĜHI�RFM�TL�OLFPHIJ
OLâ IPLPV��!̂HI�ILFQLG�bLNMLGG�̂M�NSL�SFMP�bSLM�Gp̀LLqLPV��!̂HI�HG�bLNNLO�NSFM�NSL�̂KNHà a�â HGǸOL�R̂MNLMN�FMP
FT̂QL�NSL�KIFGNHR�IHaHNV

3452 B= B)*6,-;-,r/<-4)8/346,

�̂ MXKIFGNHR W�X�d �FMM̂N�TL�ÔIILP�HMN̂�F�NSOLFP�FN�FMJ�â HGǸOLV

#̂b�%IFGNHRHNJ d�X�[\ �FM�TL�ÔIILP�HMN̂�F�NSOLFP�bHNS�ĜaL�PHUUHR̀INJV

�LPH̀a�%IFGNHRHNJ [\�X�dW �FGHIJ�ÔIILP�HMN̂�NSOLFPV

gHeS�%IFGNHRHNJ f�dW �FGHIJ�ÔIILP�FMP�OLXÔIILP�HMN̂�NSOLFPV

3452 9.-)/9,5A;,A54/15-,45-*

!NOFNHUHLP iINLOMFNHMe�IFJLOG�FN�ILFGN�s�HMRS�NSHRkV

#FaHMFNLP iINLOMFNHMe�IFJLOG�ILGG�NSFM�s�HMRS�NSHRkV

tHGG̀OLP
�̂ MNFHMG�GSLFOG�FMP�KFONHMeG�FÎMe
KIFMLG�̂U�bLFkMLGGV

!IHRkLMGHPLP %FONHMeG�FKKLFO�eÎGGJ�̂O�GNOHFNLPV

uÎRkJ uOLFkG�HMN̂�GaFII�ÌaKG�NSFN�OLGHGN�ÙONSLO
TOLFkP̂bMV

#LMGLP �̂ MNFHMG�K̂RkLNG�̂U�PHUULOLMN�ĜHIGV

3452 9.-)/1424+,*,-.+/15-,45-*

nLFk uOLFkG�̀MPLO�IHeSN�UHMeLO�KOLGG̀OLV

�̂ PLOFNL uOLFkG�̀MPLO�SFOP�UHMeLO�KOLGG̀OLV

!NÔMe nHII�M̂N�TOLFk�bHNS�UHMeLO�KOLGG̀OLV

v !%���XQFÌL�HM�TÎbG�KLO�Û̂ N�wTKUx
vvyMPOFHMLP�GSLFO�GNOLMeNS
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Appendix B – Soil Survey Report 
 
 
 
 
  



Soil Map—Clackamas County Area, Oregon
(Cascade Creek Soils Report)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

9/7/2022
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Appendix C – Basin Analysis, Data, and Detention Sizing 
 



1S

Basin 2

5S

Basin 3

7S

Basin 1

Routing Diagram for Cascade Creek Predeveloped
Prepared by BCRA, Inc,  Printed 12/21/2022

HydroCAD® 10.20-2g  s/n 12673  © 2022 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



Cascade Creek Predeveloped
  Printed  12/21/2022Prepared by BCRA, Inc

Page 2HydroCAD® 10.20-2g  s/n 12673  © 2022 HydroCAD Software Solutions LLC

Rainfall Events Listing

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

1 2-year Type IA 24-hr Default 24.00 1 3.50 2

2 5-year Type IA 24-hr Default 24.00 1 4.50 2

3 10-year Type IA 24-hr Default 24.00 1 4.80 2

4 25-year Type IA 24-hr Default 24.00 1 5.50 2



Cascade Creek Predeveloped
  Printed  12/21/2022Prepared by BCRA, Inc

Page 3HydroCAD® 10.20-2g  s/n 12673  © 2022 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.658 98 Paved roads w/curbs & sewers, HSG B  (1S, 7S)

0.594 72 Pre-Developed Pervious  (5S)

8.123 72 Predeveloped Pervious  (1S, 7S)

9.375 74 TOTAL AREA



Cascade Creek Predeveloped
  Printed  12/21/2022Prepared by BCRA, Inc

Page 4HydroCAD® 10.20-2g  s/n 12673  © 2022 HydroCAD Software Solutions LLC

Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

0.658 HSG B 1S, 7S

0.000 HSG C

0.000 HSG D

8.717 Other 1S, 5S, 7S

9.375 TOTAL AREA



Cascade Creek Predeveloped
  Printed  12/21/2022Prepared by BCRA, Inc

Page 5HydroCAD® 10.20-2g  s/n 12673  © 2022 HydroCAD Software Solutions LLC

Ground Covers (all nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.000 0.658 0.000 0.000 0.000 0.658 Paved roads w/curbs & sewers 1S,

 7S

0.000 0.000 0.000 0.000 0.594 0.594 Pre-Developed Pervious 5S

0.000 0.000 0.000 0.000 8.123 8.123 Predeveloped Pervious 1S,

 7S

0.000 0.658 0.000 0.000 8.717 9.375 TOTAL AREA



Type IA 24-hr  2-year Rainfall=3.50"Cascade Creek Predeveloped
  Printed  12/21/2022Prepared by BCRA, Inc

Page 6HydroCAD® 10.20-2g  s/n 12673  © 2022 HydroCAD Software Solutions LLC

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SBUH method, Split Pervious/Imperv.

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=8.299 ac   3.72% Impervious   Runoff Depth>0.98"Subcatchment 1S: Basin 2
   Flow Length=685'   Slope=0.0511 '/'   Tc=10.1 min   CN=72/98   Runoff=1.75 cfs  0.678 af

Runoff Area=0.594 ac   0.00% Impervious   Runoff Depth>0.92"Subcatchment 5S: Basin 3
   Flow Length=217'   Slope=0.0370 '/'   Tc=12.1 min   CN=72/0   Runoff=0.11 cfs  0.045 af

Runoff Area=0.482 ac   72.41% Impervious   Runoff Depth>2.15"Subcatchment 7S: Basin 1
   Flow Length=565'   Slope=0.0280 '/'   Tc=2.8 min   CN=72/98   Runoff=0.32 cfs  0.086 af

Total Runoff Area = 9.375 ac   Runoff Volume = 0.809 af   Average Runoff Depth = 1.04"
92.98% Pervious = 8.717 ac     7.02% Impervious = 0.658 ac



Type IA 24-hr  2-year Rainfall=3.50"Cascade Creek Predeveloped
  Printed  12/21/2022Prepared by BCRA, Inc

Page 7HydroCAD® 10.20-2g  s/n 12673  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: Basin 2

Runoff = 1.75 cfs @ 8.02 hrs,  Volume= 0.678 af,  Depth> 0.98"
     Routed to nonexistent node 6P

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  2-year Rainfall=3.50"

Area (ac) CN Description

0.309 98 Paved roads w/curbs & sewers, HSG B
* 7.990 72 Predeveloped Pervious

8.299 73 Weighted Average
7.990 72 96.28% Pervious Area
0.309 98 3.72% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

10.1 685 0.0511 1.13 Shallow Concentrated Flow, Northeast to "pond"
Woodland   Kv= 5.0 fps

Subcatchment 1S: Basin 2

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  

(c
fs

)

1

0

Type IA 24-hr

2-year Rainfall=3.50"

Runoff Area=8.299 ac

Runoff Volume=0.678 af

Runoff Depth>0.98"

Flow Length=685'

Slope=0.0511 '/'

Tc=10.1 min

CN=72/98

1.75 cfs



Type IA 24-hr  2-year Rainfall=3.50"Cascade Creek Predeveloped
  Printed  12/21/2022Prepared by BCRA, Inc

Page 8HydroCAD® 10.20-2g  s/n 12673  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment 5S: Basin 3

Runoff = 0.11 cfs @ 8.03 hrs,  Volume= 0.045 af,  Depth> 0.92"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  2-year Rainfall=3.50"

Area (ac) CN Description

* 0.594 72 Pre-Developed Pervious

0.594 72 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.1 217 0.0370 0.30 Sheet Flow, South high point to East exit point
Range   n= 0.130   P2= 3.50"

Subcatchment 5S: Basin 3

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  

(c
fs

)

0.12

0.115

0.11

0.105

0.1

0.095

0.09

0.085

0.08

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type IA 24-hr

2-year Rainfall=3.50"

Runoff Area=0.594 ac

Runoff Volume=0.045 af

Runoff Depth>0.92"

Flow Length=217'

Slope=0.0370 '/'

Tc=12.1 min

CN=72/0

0.11 cfs



Type IA 24-hr  2-year Rainfall=3.50"Cascade Creek Predeveloped
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Summary for Subcatchment 7S: Basin 1

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.32 cfs @ 7.87 hrs,  Volume= 0.086 af,  Depth> 2.15"
     Routed to nonexistent node 6P

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  2-year Rainfall=3.50"

Area (ac) CN Description

0.349 98 Paved roads w/curbs & sewers, HSG B
* 0.133 72 Predeveloped Pervious

0.482 91 Weighted Average
0.133 72 27.59% Pervious Area
0.349 98 72.41% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.8 565 0.0280 3.40 Shallow Concentrated Flow, Roadway
Paved   Kv= 20.3 fps

Subcatchment 7S: Basin 1

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  

(c
fs

)

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type IA 24-hr

2-year Rainfall=3.50"

Runoff Area=0.482 ac

Runoff Volume=0.086 af

Runoff Depth>2.15"

Flow Length=565'

Slope=0.0280 '/'

Tc=2.8 min

CN=72/98

0.32 cfs



Type IA 24-hr  5-year Rainfall=4.50"Cascade Creek Predeveloped
  Printed  12/21/2022Prepared by BCRA, Inc
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SBUH method, Split Pervious/Imperv.

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=8.299 ac   3.72% Impervious   Runoff Depth>1.59"Subcatchment 1S: Basin 2
   Flow Length=685'   Slope=0.0511 '/'   Tc=10.1 min   CN=72/98   Runoff=3.18 cfs  1.101 af

Runoff Area=0.594 ac   0.00% Impervious   Runoff Depth>1.52"Subcatchment 5S: Basin 3
   Flow Length=217'   Slope=0.0370 '/'   Tc=12.1 min   CN=72/0   Runoff=0.21 cfs  0.075 af

Runoff Area=0.482 ac   72.41% Impervious   Runoff Depth>2.87"Subcatchment 7S: Basin 1
   Flow Length=565'   Slope=0.0280 '/'   Tc=2.8 min   CN=72/98   Runoff=0.43 cfs  0.115 af

Total Runoff Area = 9.375 ac   Runoff Volume = 1.291 af   Average Runoff Depth = 1.65"
92.98% Pervious = 8.717 ac     7.02% Impervious = 0.658 ac



Type IA 24-hr  5-year Rainfall=4.50"Cascade Creek Predeveloped
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Page 11HydroCAD® 10.20-2g  s/n 12673  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: Basin 2

Runoff = 3.18 cfs @ 8.01 hrs,  Volume= 1.101 af,  Depth> 1.59"
     Routed to nonexistent node 6P

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  5-year Rainfall=4.50"

Area (ac) CN Description

0.309 98 Paved roads w/curbs & sewers, HSG B
* 7.990 72 Predeveloped Pervious

8.299 73 Weighted Average
7.990 72 96.28% Pervious Area
0.309 98 3.72% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

10.1 685 0.0511 1.13 Shallow Concentrated Flow, Northeast to "pond"
Woodland   Kv= 5.0 fps

Subcatchment 1S: Basin 2

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  

(c
fs

)

3

2

1

0

Type IA 24-hr

5-year Rainfall=4.50"

Runoff Area=8.299 ac

Runoff Volume=1.101 af

Runoff Depth>1.59"

Flow Length=685'

Slope=0.0511 '/'

Tc=10.1 min

CN=72/98

3.18 cfs



Type IA 24-hr  5-year Rainfall=4.50"Cascade Creek Predeveloped
  Printed  12/21/2022Prepared by BCRA, Inc

Page 12HydroCAD® 10.20-2g  s/n 12673  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment 5S: Basin 3

Runoff = 0.21 cfs @ 8.02 hrs,  Volume= 0.075 af,  Depth> 1.52"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  5-year Rainfall=4.50"

Area (ac) CN Description

* 0.594 72 Pre-Developed Pervious

0.594 72 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.1 217 0.0370 0.30 Sheet Flow, South high point to East exit point
Range   n= 0.130   P2= 3.50"

Subcatchment 5S: Basin 3

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  

(c
fs

)

0.23

0.22

0.21

0.2

0.19

0.18

0.17

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type IA 24-hr

5-year Rainfall=4.50"

Runoff Area=0.594 ac

Runoff Volume=0.075 af

Runoff Depth>1.52"

Flow Length=217'

Slope=0.0370 '/'

Tc=12.1 min

CN=72/0

0.21 cfs
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Summary for Subcatchment 7S: Basin 1

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.43 cfs @ 7.87 hrs,  Volume= 0.115 af,  Depth> 2.87"
     Routed to nonexistent node 6P

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  5-year Rainfall=4.50"

Area (ac) CN Description

0.349 98 Paved roads w/curbs & sewers, HSG B
* 0.133 72 Predeveloped Pervious

0.482 91 Weighted Average
0.133 72 27.59% Pervious Area
0.349 98 72.41% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.8 565 0.0280 3.40 Shallow Concentrated Flow, Roadway
Paved   Kv= 20.3 fps

Subcatchment 7S: Basin 1

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  

(c
fs

)

0.46

0.44

0.42

0.4

0.38

0.36

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type IA 24-hr

5-year Rainfall=4.50"

Runoff Area=0.482 ac

Runoff Volume=0.115 af

Runoff Depth>2.87"

Flow Length=565'

Slope=0.0280 '/'

Tc=2.8 min

CN=72/98

0.43 cfs
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SBUH method, Split Pervious/Imperv.

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=8.299 ac   3.72% Impervious   Runoff Depth>1.79"Subcatchment 1S: Basin 2
   Flow Length=685'   Slope=0.0511 '/'   Tc=10.1 min   CN=72/98   Runoff=3.65 cfs  1.237 af

Runoff Area=0.594 ac   0.00% Impervious   Runoff Depth>1.71"Subcatchment 5S: Basin 3
   Flow Length=217'   Slope=0.0370 '/'   Tc=12.1 min   CN=72/0   Runoff=0.24 cfs  0.085 af

Runoff Area=0.482 ac   72.41% Impervious   Runoff Depth>3.09"Subcatchment 7S: Basin 1
   Flow Length=565'   Slope=0.0280 '/'   Tc=2.8 min   CN=72/98   Runoff=0.46 cfs  0.124 af

Total Runoff Area = 9.375 ac   Runoff Volume = 1.446 af   Average Runoff Depth = 1.85"
92.98% Pervious = 8.717 ac     7.02% Impervious = 0.658 ac
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Summary for Subcatchment 1S: Basin 2

Runoff = 3.65 cfs @ 8.00 hrs,  Volume= 1.237 af,  Depth> 1.79"
     Routed to nonexistent node 6P

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  10-year Rainfall=4.80"

Area (ac) CN Description

0.309 98 Paved roads w/curbs & sewers, HSG B
* 7.990 72 Predeveloped Pervious

8.299 73 Weighted Average
7.990 72 96.28% Pervious Area
0.309 98 3.72% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

10.1 685 0.0511 1.13 Shallow Concentrated Flow, Northeast to "pond"
Woodland   Kv= 5.0 fps

Subcatchment 1S: Basin 2

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  

(c
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Type IA 24-hr

10-year Rainfall=4.80"

Runoff Area=8.299 ac

Runoff Volume=1.237 af

Runoff Depth>1.79"

Flow Length=685'

Slope=0.0511 '/'

Tc=10.1 min

CN=72/98

3.65 cfs
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Summary for Subcatchment 5S: Basin 3

Runoff = 0.24 cfs @ 8.02 hrs,  Volume= 0.085 af,  Depth> 1.71"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  10-year Rainfall=4.80"

Area (ac) CN Description

* 0.594 72 Pre-Developed Pervious

0.594 72 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.1 217 0.0370 0.30 Sheet Flow, South high point to East exit point
Range   n= 0.130   P2= 3.50"

Subcatchment 5S: Basin 3

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
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)

0.26
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0.22

0.21
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0.18
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0.15

0.14
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0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type IA 24-hr

10-year Rainfall=4.80"

Runoff Area=0.594 ac

Runoff Volume=0.085 af

Runoff Depth>1.71"

Flow Length=217'

Slope=0.0370 '/'

Tc=12.1 min

CN=72/0

0.24 cfs
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Summary for Subcatchment 7S: Basin 1

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.46 cfs @ 7.87 hrs,  Volume= 0.124 af,  Depth> 3.09"
     Routed to nonexistent node 6P

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  10-year Rainfall=4.80"

Area (ac) CN Description

0.349 98 Paved roads w/curbs & sewers, HSG B
* 0.133 72 Predeveloped Pervious

0.482 91 Weighted Average
0.133 72 27.59% Pervious Area
0.349 98 72.41% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.8 565 0.0280 3.40 Shallow Concentrated Flow, Roadway
Paved   Kv= 20.3 fps

Subcatchment 7S: Basin 1

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
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w
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fs

)

0.5

0.48
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Type IA 24-hr

10-year Rainfall=4.80"

Runoff Area=0.482 ac

Runoff Volume=0.124 af

Runoff Depth>3.09"

Flow Length=565'

Slope=0.0280 '/'

Tc=2.8 min

CN=72/98

0.46 cfs
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SBUH method, Split Pervious/Imperv.

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=8.299 ac   3.72% Impervious   Runoff Depth>2.27"Subcatchment 1S: Basin 2
   Flow Length=685'   Slope=0.0511 '/'   Tc=10.1 min   CN=72/98   Runoff=4.79 cfs  1.568 af

Runoff Area=0.594 ac   0.00% Impervious   Runoff Depth>2.19"Subcatchment 5S: Basin 3
   Flow Length=217'   Slope=0.0370 '/'   Tc=12.1 min   CN=72/0   Runoff=0.32 cfs  0.108 af

Runoff Area=0.482 ac   72.41% Impervious   Runoff Depth>3.61"Subcatchment 7S: Basin 1
   Flow Length=565'   Slope=0.0280 '/'   Tc=2.8 min   CN=72/98   Runoff=0.54 cfs  0.145 af

Total Runoff Area = 9.375 ac   Runoff Volume = 1.822 af   Average Runoff Depth = 2.33"
92.98% Pervious = 8.717 ac     7.02% Impervious = 0.658 ac
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Summary for Subcatchment 1S: Basin 2

Runoff = 4.79 cfs @ 8.00 hrs,  Volume= 1.568 af,  Depth> 2.27"
     Routed to nonexistent node 6P

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  25-year Rainfall=5.50"

Area (ac) CN Description

0.309 98 Paved roads w/curbs & sewers, HSG B
* 7.990 72 Predeveloped Pervious

8.299 73 Weighted Average
7.990 72 96.28% Pervious Area
0.309 98 3.72% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

10.1 685 0.0511 1.13 Shallow Concentrated Flow, Northeast to "pond"
Woodland   Kv= 5.0 fps

Subcatchment 1S: Basin 2

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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Type IA 24-hr

25-year Rainfall=5.50"

Runoff Area=8.299 ac

Runoff Volume=1.568 af

Runoff Depth>2.27"

Flow Length=685'

Slope=0.0511 '/'

Tc=10.1 min

CN=72/98

4.79 cfs
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Summary for Subcatchment 5S: Basin 3

Runoff = 0.32 cfs @ 8.01 hrs,  Volume= 0.108 af,  Depth> 2.19"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  25-year Rainfall=5.50"

Area (ac) CN Description

* 0.594 72 Pre-Developed Pervious

0.594 72 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

12.1 217 0.0370 0.30 Sheet Flow, South high point to East exit point
Range   n= 0.130   P2= 3.50"

Subcatchment 5S: Basin 3

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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Type IA 24-hr

25-year Rainfall=5.50"

Runoff Area=0.594 ac

Runoff Volume=0.108 af

Runoff Depth>2.19"

Flow Length=217'

Slope=0.0370 '/'

Tc=12.1 min

CN=72/0

0.32 cfs
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Summary for Subcatchment 7S: Basin 1

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.54 cfs @ 7.87 hrs,  Volume= 0.145 af,  Depth> 3.61"
     Routed to nonexistent node 6P

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  25-year Rainfall=5.50"

Area (ac) CN Description

0.349 98 Paved roads w/curbs & sewers, HSG B
* 0.133 72 Predeveloped Pervious

0.482 91 Weighted Average
0.133 72 27.59% Pervious Area
0.349 98 72.41% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.8 565 0.0280 3.40 Shallow Concentrated Flow, Roadway
Paved   Kv= 20.3 fps

Subcatchment 7S: Basin 1

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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Type IA 24-hr

25-year Rainfall=5.50"

Runoff Area=0.482 ac

Runoff Volume=0.145 af

Runoff Depth>3.61"

Flow Length=565'

Slope=0.0280 '/'

Tc=2.8 min

CN=72/98

0.54 cfs
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Rainfall Events Listing

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

1 2-year Type IA 24-hr Default 24.00 1 3.50 2

2 5-year Type IA 24-hr Default 24.00 1 4.50 2

3 10-year Type IA 24-hr Default 24.00 1 4.80 2

4 25-year Type IA 24-hr Default 24.00 1 5.50 2
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.085 56 >75% Grass cover, Good, HSG B  (2S)

4.343 56 Lawn  (1S, 3S, 4S, 5S)

1.288 98 Paved parking, HSG B  (1S, 5S)

2.383 98 Paved roads w/curbs & sewers, HSG B  (3S, 4S)

0.473 98 Paved roads w/open ditches, 50% imp, HSG B  (2S)

0.433 98 Roofs, HSG B  (1S)

0.428 98 Unconnected roofs, HSG B  (3S)

9.433 78 TOTAL AREA
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Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

5.090 HSG B 1S, 2S, 3S, 4S, 5S

0.000 HSG C

0.000 HSG D

4.343 Other 1S, 3S, 4S, 5S

9.433 TOTAL AREA
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Ground Covers (all nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.000 0.085 0.000 0.000 0.000 0.085 >75% Grass cover, Good

0.000 0.000 0.000 0.000 4.343 4.343 Lawn

0.000 1.288 0.000 0.000 0.000 1.288 Paved parking

0.000 2.383 0.000 0.000 0.000 2.383 Paved roads w/curbs & sewers

0.000 0.473 0.000 0.000 0.000 0.473 Paved roads w/open ditches, 50% 

imp

0.000 0.433 0.000 0.000 0.000 0.433 Roofs

0.000 0.428 0.000 0.000 0.000 0.428 Unconnected roofs

0.000 5.090 0.000 0.000 4.343 9.433 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node

Number

In-Invert

(feet)

Out-Invert

(feet)

Length

(feet)

Slope

(ft/ft)

n Width

(inches)

Diam/Height

(inches)

Inside-Fill

(inches)

1 1S 0.00 0.00 230.0 0.0300 0.013 0.0 12.0 0.0

2 3S 0.00 0.00 365.0 0.0200 0.013 0.0 12.0 0.0

3 4S 0.00 0.00 25.0 0.0200 0.013 0.0 12.0 0.0

4 5S 0.00 0.00 36.0 0.0200 0.013 0.0 12.0 0.0
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SBUH method, Split Pervious/Imperv.

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=2.489 ac   60.71% Impervious   Runoff Depth>1.70"Subcatchment 1S: Basin 2 (North Lot)
   Flow Length=544'   Tc=13.0 min   CN=56/98   Runoff=1.13 cfs  0.352 af

Runoff Area=0.558 ac   42.38% Impervious   Runoff Depth>2.19"Subcatchment 2S: Basin 1 (Highway 211)
   Flow Length=549'   Slope=0.0250 '/'   Tc=7.8 min   CN=87/98   Runoff=0.36 cfs  0.102 af

Runoff Area=3.075 ac   47.67% Impervious   Runoff Depth>1.39"Subcatchment 3S: Basin 4 (South Lot)
   Flow Length=543'   Tc=6.8 min   CN=56/98   Runoff=1.18 cfs  0.356 af

Runoff Area=3.068 ac   43.84% Impervious   Runoff Depth>1.30"Subcatchment 4S: Basin 3 (Right of Way)
   Flow Length=365'   Tc=10.1 min   CN=56/98   Runoff=1.05 cfs  0.333 af

Runoff Area=0.243 ac   86.42% Impervious   Runoff Depth>2.29"Subcatchment 5S: Basin 5 (Area 2)
   Flow Length=116'   Tc=0.9 min   CN=56/98   Runoff=0.18 cfs  0.046 af

Peak Elev=-1.31'  Storage=0.007 af   Inflow=0.36 cfs  0.102 afPond 9P: Facility 1 (Swale)
   Outflow=0.30 cfs  0.099 af

Peak Elev=0.91'  Storage=0.010 af   Inflow=0.18 cfs  0.046 afPond 10P: Facility 4 (Stormtech)
   Outflow=0.05 cfs  0.045 af

Peak Elev=4.19'  Storage=0.275 af   Inflow=2.18 cfs  0.684 afPond 12P: Facility 2 (North Tank)
   Outflow=0.50 cfs  0.430 af

Peak Elev=4.03'  Storage=0.139 af   Inflow=1.18 cfs  0.356 afPond 13P: Facility 3 (South Tank)
   Outflow=0.21 cfs  0.223 af

Total Runoff Area = 9.433 ac   Runoff Volume = 1.189 af   Average Runoff Depth = 1.51"
49.45% Pervious = 4.665 ac     50.55% Impervious = 4.769 ac
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Summary for Subcatchment 1S: Basin 2 (North Lot)

Runoff = 1.13 cfs @ 7.99 hrs,  Volume= 0.352 af,  Depth> 1.70"
     Routed to Pond 12P : Facility 2 (North Tank)

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  2-year Rainfall=3.50"

Area (ac) CN Description

0.433 98 Roofs, HSG B
1.078 98 Paved parking, HSG B

* 0.978 56 Lawn

2.489 81 Weighted Average
0.978 56 39.29% Pervious Area
1.511 98 60.71% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

11.2 146 0.0273 0.22 Sheet Flow, Lawn
Grass: Short   n= 0.150   P2= 3.50"

1.3 168 0.0420 2.15 Sheet Flow, Lot
Smooth surfaces   n= 0.011   P2= 3.50"

0.5 230 0.0300 7.86 6.17 Pipe Channel, Conveyance
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Corrugated PE, smooth interior

13.0 544 Total

Subcatchment 1S: Basin 2 (North Lot)

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
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fs

)

1

0

Type IA 24-hr

2-year Rainfall=3.50"

Runoff Area=2.489 ac

Runoff Volume=0.352 af

Runoff Depth>1.70"

Flow Length=544'

Tc=13.0 min

CN=56/98

1.13 cfs
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Summary for Subcatchment 2S: Basin 1 (Highway 211)

Runoff = 0.36 cfs @ 7.97 hrs,  Volume= 0.102 af,  Depth> 2.19"
     Routed to Pond 9P : Facility 1 (Swale)

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  2-year Rainfall=3.50"

Area (ac) CN Description

* 0.473 98 Paved roads w/open ditches, 50% imp, HSG B
* 0.085 56 >75% Grass cover, Good, HSG B

0.558 92 Weighted Average
0.322 87 57.62% Pervious Area
0.237 98 42.38% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 65 0.0250 1.44 Sheet Flow, Road
Smooth surfaces   n= 0.011   P2= 3.50"

7.0 484 0.0250 1.15 5.73 Channel Flow, Swale
Area= 5.0 sf  Perim= 8.0'  r= 0.63'
n= 0.150  Sheet flow over Short Grass

7.8 549 Total

Subcatchment 2S: Basin 1 (Highway 211)

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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Type IA 24-hr

2-year Rainfall=3.50"

Runoff Area=0.558 ac

Runoff Volume=0.102 af

Runoff Depth>2.19"

Flow Length=549'

Slope=0.0250 '/'

Tc=7.8 min

CN=87/98

0.36 cfs
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Summary for Subcatchment 3S: Basin 4 (South Lot)

Runoff = 1.18 cfs @ 7.93 hrs,  Volume= 0.356 af,  Depth> 1.39"
     Routed to Pond 13P : Facility 3 (South Tank)

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  2-year Rainfall=3.50"

Area (ac) CN Description

1.038 98 Paved roads w/curbs & sewers, HSG B
0.428 98 Unconnected roofs, HSG B

* 1.609 56 Lawn

3.075 76 Weighted Average
1.609 56 52.33% Pervious Area
1.466 98 47.67% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.4 124 0.1200 0.38 Sheet Flow, Lawn
Grass: Short   n= 0.150   P2= 3.50"

0.5 54 0.0500 1.83 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.50"

0.9 365 0.0200 6.42 5.04 Pipe Channel, Conveyance
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Corrugated PE, smooth interior

6.8 543 Total

Subcatchment 3S: Basin 4 (South Lot)

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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Type IA 24-hr

2-year Rainfall=3.50"

Runoff Area=3.075 ac

Runoff Volume=0.356 af

Runoff Depth>1.39"

Flow Length=543'

Tc=6.8 min

CN=56/98

1.18 cfs
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Summary for Subcatchment 4S: Basin 3 (Right of Way)

Runoff = 1.05 cfs @ 7.98 hrs,  Volume= 0.333 af,  Depth> 1.30"
     Routed to Pond 12P : Facility 2 (North Tank)

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  2-year Rainfall=3.50"

Area (ac) CN Description

1.345 98 Paved roads w/curbs & sewers, HSG B
* 1.723 56 Lawn

3.068 74 Weighted Average
1.723 56 56.16% Pervious Area
1.345 98 43.84% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.1 200 0.0866 0.37 Sheet Flow, Lawn
Grass: Short   n= 0.150   P2= 3.50"

0.9 140 0.0800 2.68 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.50"

0.1 25 0.0200 6.42 5.04 Pipe Channel, Conveyance
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Corrugated PE, smooth interior

10.1 365 Total

Subcatchment 4S: Basin 3 (Right of Way)

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

2-year Rainfall=3.50"

Runoff Area=3.068 ac

Runoff Volume=0.333 af

Runoff Depth>1.30"

Flow Length=365'

Tc=10.1 min

CN=56/98

1.05 cfs
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Summary for Subcatchment 5S: Basin 5 (Area 2)

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.18 cfs @ 7.82 hrs,  Volume= 0.046 af,  Depth> 2.29"
     Routed to Pond 10P : Facility 4 (Stormtech)

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  2-year Rainfall=3.50"

Area (ac) CN Description

0.210 98 Paved parking, HSG B
* 0.033 56 Lawn

0.243 92 Weighted Average
0.033 56 13.58% Pervious Area
0.210 98 86.42% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 80 0.0280 1.57 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.50"

0.1 36 0.0200 6.42 5.04 Pipe Channel, Conveyance
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Corrugated PE, smooth interior

0.9 116 Total

Subcatchment 5S: Basin 5 (Area 2)

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

2-year Rainfall=3.50"

Runoff Area=0.243 ac

Runoff Volume=0.046 af

Runoff Depth>2.29"

Flow Length=116'

Tc=0.9 min

CN=56/98

0.18 cfs
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Summary for Pond 9P: Facility 1 (Swale)

[82] Warning: Early inflow requires earlier time span

Inflow Area = 0.558 ac, 42.38% Impervious,  Inflow Depth > 2.19"    for  2-year event
Inflow = 0.36 cfs @ 7.97 hrs,  Volume= 0.102 af
Outflow = 0.30 cfs @ 8.11 hrs,  Volume= 0.099 af,  Atten= 16%,  Lag= 7.8 min
Primary = 0.30 cfs @ 8.11 hrs,  Volume= 0.099 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= -1.31' @ 8.11 hrs   Surf.Area= 0.031 ac   Storage= 0.007 af

Plug-Flow detention time= 29.4 min calculated for 0.098 af (97% of inflow)
Center-of-Mass det. time= 13.6 min ( 682.6 - 669.0 )

Volume Invert Avail.Storage Storage Description

#1 -1.00' 0.053 af 2.00'W x 455.00'L x 1.00'H Swale  Z=3.0
#2 -1.50' 0.005 af 2.00'W x 455.00'L x 0.50'H Prismatoid

0.010 af Overall  x 46.6% Voids
#3 -2.00' 0.001 af 4.0"  Round Pipe Storage  Inside #4

L= 455.0'
#4 -2.50' 0.004 af 1.00'W x 455.00'L x 1.00'H Prismatoid

0.010 af Overall - 0.001 af Embedded = 0.010 af  x 40.0% Voids

0.062 af Total Available Storage

Device Routing     Invert Outlet Devices

#1 Primary -2.00' 4.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.30 cfs @ 8.11 hrs  HW=-1.32'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.30 cfs @ 3.47 fps)
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Pond 9P: Facility 1 (Swale)
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Hydrograph
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Inflow Area=0.558 ac

Peak Elev=-1.31'

Storage=0.007 af

0.36 cfs

0.30 cfs
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Summary for Pond 10P: Facility 4 (Stormtech)

[82] Warning: Early inflow requires earlier time span

Inflow Area = 0.243 ac, 86.42% Impervious,  Inflow Depth > 2.29"    for  2-year event
Inflow = 0.18 cfs @ 7.82 hrs,  Volume= 0.046 af
Outflow = 0.05 cfs @ 8.91 hrs,  Volume= 0.045 af,  Atten= 69%,  Lag= 65.6 min
Primary = 0.05 cfs @ 8.91 hrs,  Volume= 0.045 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 0.91' @ 8.91 hrs   Surf.Area= 0.021 ac   Storage= 0.010 af

Plug-Flow detention time= 95.0 min calculated for 0.045 af (96% of inflow)
Center-of-Mass det. time= 75.3 min ( 723.9 - 648.6 )

Volume Invert Avail.Storage Storage Description

#1A 0.00' 0.013 af 29.08'W x 30.95'L x 2.00'H Field A
0.041 af Overall - 0.008 af Embedded = 0.033 af  x 40.0% Voids

#2A 0.50' 0.008 af ADS_StormTech SC-160LP +Cap  x 52  Inside #1
Effective Size= 18.0"W x 12.0"H => 0.96 sf x 7.12'L = 6.8 cf
Overall Size= 25.0"W x 12.0"H x 7.56'L with 0.44' Overlap
52 Chambers in 13 Rows

0.021 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 0.00' 1.5" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Primary 1.92' 12.0" Vert. Overflow Riser    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.05 cfs @ 8.91 hrs  HW=0.91'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.05 cfs @ 4.44 fps)
2=Overflow Riser  ( Controls 0.00 cfs)
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Pond 10P: Facility 4 (Stormtech) - Chamber Wizard Field A

Chamber Model = ADS_StormTech SC-160LP +Cap (ADS StormTech® SC-160LP with cap length)

Effective Size= 18.0"W x 12.0"H => 0.96 sf x 7.12'L = 6.8 cf

Overall Size= 25.0"W x 12.0"H x 7.56'L with 0.44' Overlap

4 Chambers/Row x 7.12' Long +0.23' Cap Length x 2 = 28.95' Row Length +12.0" End Stone x 2 = 30.95' 

Base Length

13 Rows x 25.0" Wide + 12.0" Side Stone x 2 = 29.08' Base Width

6.0" Stone Base + 12.0" Chamber Height + 6.0" Stone Cover = 2.00' Field Height

52 Chambers x 6.8 cf = 355.5 cf Chamber Storage

1,800.1 cf Field - 355.5 cf Chambers = 1,444.5 cf Stone x 40.0% Voids = 577.8 cf Stone Storage

Chamber Storage + Stone Storage = 933.3 cf = 0.021 af

Overall Storage Efficiency = 51.9%

Overall System Size = 30.95' x 29.08' x 2.00'

52 Chambers

66.7 cy Field

53.5 cy Stone
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Pond 10P: Facility 4 (Stormtech)
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Inflow Area=0.243 ac

Peak Elev=0.91'

Storage=0.010 af
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Summary for Pond 12P: Facility 2 (North Tank)

[82] Warning: Early inflow requires earlier time span
[92] Warning: Device #4 is above defined storage

Inflow Area = 5.557 ac, 51.39% Impervious,  Inflow Depth > 1.48"    for  2-year event
Inflow = 2.18 cfs @ 7.98 hrs,  Volume= 0.684 af
Outflow = 0.50 cfs @ 11.16 hrs,  Volume= 0.430 af,  Atten= 77%,  Lag= 190.4 min
Primary = 0.50 cfs @ 11.16 hrs,  Volume= 0.430 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 4.19' @ 11.16 hrs   Surf.Area= 0.066 ac   Storage= 0.275 af

Plug-Flow detention time= 316.4 min calculated for 0.428 af (62% of inflow)
Center-of-Mass det. time= 149.9 min ( 820.6 - 670.7 )

Volume Invert Avail.Storage Storage Description

#1 0.00' 0.393 af 24.00'W x 119.00'L x 6.00'H Prismatoid

Device Routing     Invert Outlet Devices

#1 Primary 0.00' 2.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Primary 3.25' 3.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Primary 4.00' 4.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#4 Primary 6.00' 12.0" Vert. Overflow Riser    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.50 cfs @ 11.16 hrs  HW=4.19'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.21 cfs @ 9.76 fps)
2=Orifice/Grate  (Orifice Controls 0.21 cfs @ 4.34 fps)
3=Orifice/Grate  (Orifice Controls 0.08 cfs @ 1.48 fps)
4=Overflow Riser  ( Controls 0.00 cfs)
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Pond 12P: Facility 2 (North Tank)
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Inflow Area=5.557 ac

Peak Elev=4.19'

Storage=0.275 af

2.18 cfs

0.50 cfs
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Summary for Pond 13P: Facility 3 (South Tank)

[82] Warning: Early inflow requires earlier time span
[92] Warning: Device #4 is above defined storage

Inflow Area = 3.075 ac, 47.67% Impervious,  Inflow Depth > 1.39"    for  2-year event
Inflow = 1.18 cfs @ 7.93 hrs,  Volume= 0.356 af
Outflow = 0.21 cfs @ 14.99 hrs,  Volume= 0.223 af,  Atten= 82%,  Lag= 423.5 min
Primary = 0.21 cfs @ 14.99 hrs,  Volume= 0.223 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 4.03' @ 14.99 hrs   Surf.Area= 0.035 ac   Storage= 0.139 af

Plug-Flow detention time= 304.1 min calculated for 0.222 af (62% of inflow)
Center-of-Mass det. time= 135.4 min ( 807.5 - 672.1 )

Volume Invert Avail.Storage Storage Description

#1 0.00' 0.208 af 26.00'W x 58.00'L x 6.00'H Prismatoid

Device Routing     Invert Outlet Devices

#1 Primary 0.00' 2.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Primary 4.00' 1.7" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Primary 4.75' 3.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#4 Primary 6.00' 12.0" Vert. Overflow Riser    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.21 cfs @ 14.99 hrs  HW=4.03'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.21 cfs @ 9.56 fps)
2=Orifice/Grate  (Orifice Controls 0.00 cfs @ 0.58 fps)
3=Orifice/Grate  ( Controls 0.00 cfs)
4=Overflow Riser  ( Controls 0.00 cfs)
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Pond 13P: Facility 3 (South Tank)
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Inflow Area=3.075 ac
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SBUH method, Split Pervious/Imperv.

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=2.489 ac   60.71% Impervious   Runoff Depth>2.30"Subcatchment 1S: Basin 2 (North Lot)
   Flow Length=544'   Tc=13.0 min   CN=56/98   Runoff=1.50 cfs  0.476 af

Runoff Area=0.558 ac   42.38% Impervious   Runoff Depth>2.96"Subcatchment 2S: Basin 1 (Highway 211)
   Flow Length=549'   Slope=0.0250 '/'   Tc=7.8 min   CN=87/98   Runoff=0.49 cfs  0.138 af

Runoff Area=3.075 ac   47.67% Impervious   Runoff Depth>1.93"Subcatchment 3S: Basin 4 (South Lot)
   Flow Length=543'   Tc=6.8 min   CN=56/98   Runoff=1.60 cfs  0.496 af

Runoff Area=3.068 ac   43.84% Impervious   Runoff Depth>1.83"Subcatchment 4S: Basin 3 (Right of Way)
   Flow Length=365'   Tc=10.1 min   CN=56/98   Runoff=1.43 cfs  0.467 af

Runoff Area=0.243 ac   86.42% Impervious   Runoff Depth>3.00"Subcatchment 5S: Basin 5 (Area 2)
   Flow Length=116'   Tc=0.9 min   CN=56/98   Runoff=0.23 cfs  0.061 af

Peak Elev=-1.00'  Storage=0.010 af   Inflow=0.49 cfs  0.138 afPond 9P: Facility 1 (Swale)
   Outflow=0.38 cfs  0.135 af

Peak Elev=1.26'  Storage=0.015 af   Inflow=0.23 cfs  0.061 afPond 10P: Facility 4 (Stormtech)
   Outflow=0.06 cfs  0.058 af

Peak Elev=4.87'  Storage=0.320 af   Inflow=2.93 cfs  0.944 afPond 12P: Facility 2 (North Tank)
   Outflow=0.87 cfs  0.671 af

Peak Elev=5.00'  Storage=0.173 af   Inflow=1.60 cfs  0.496 afPond 13P: Facility 3 (South Tank)
   Outflow=0.39 cfs  0.336 af

Total Runoff Area = 9.433 ac   Runoff Volume = 1.638 af   Average Runoff Depth = 2.08"
49.45% Pervious = 4.665 ac     50.55% Impervious = 4.769 ac
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Summary for Subcatchment 1S: Basin 2 (North Lot)

Runoff = 1.50 cfs @ 7.99 hrs,  Volume= 0.476 af,  Depth> 2.30"
     Routed to Pond 12P : Facility 2 (North Tank)

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  5-year Rainfall=4.50"

Area (ac) CN Description

0.433 98 Roofs, HSG B
1.078 98 Paved parking, HSG B

* 0.978 56 Lawn

2.489 81 Weighted Average
0.978 56 39.29% Pervious Area
1.511 98 60.71% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

11.2 146 0.0273 0.22 Sheet Flow, Lawn
Grass: Short   n= 0.150   P2= 3.50"

1.3 168 0.0420 2.15 Sheet Flow, Lot
Smooth surfaces   n= 0.011   P2= 3.50"

0.5 230 0.0300 7.86 6.17 Pipe Channel, Conveyance
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Corrugated PE, smooth interior

13.0 544 Total

Subcatchment 1S: Basin 2 (North Lot)

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  

(c
fs

)

1

0

Type IA 24-hr

5-year Rainfall=4.50"

Runoff Area=2.489 ac

Runoff Volume=0.476 af

Runoff Depth>2.30"

Flow Length=544'

Tc=13.0 min

CN=56/98

1.50 cfs
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Summary for Subcatchment 2S: Basin 1 (Highway 211)

Runoff = 0.49 cfs @ 7.97 hrs,  Volume= 0.138 af,  Depth> 2.96"
     Routed to Pond 9P : Facility 1 (Swale)

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  5-year Rainfall=4.50"

Area (ac) CN Description

* 0.473 98 Paved roads w/open ditches, 50% imp, HSG B
* 0.085 56 >75% Grass cover, Good, HSG B

0.558 92 Weighted Average
0.322 87 57.62% Pervious Area
0.237 98 42.38% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 65 0.0250 1.44 Sheet Flow, Road
Smooth surfaces   n= 0.011   P2= 3.50"

7.0 484 0.0250 1.15 5.73 Channel Flow, Swale
Area= 5.0 sf  Perim= 8.0'  r= 0.63'
n= 0.150  Sheet flow over Short Grass

7.8 549 Total

Subcatchment 2S: Basin 1 (Highway 211)
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Type IA 24-hr

5-year Rainfall=4.50"

Runoff Area=0.558 ac

Runoff Volume=0.138 af

Runoff Depth>2.96"

Flow Length=549'

Slope=0.0250 '/'

Tc=7.8 min

CN=87/98

0.49 cfs
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Summary for Subcatchment 3S: Basin 4 (South Lot)

Runoff = 1.60 cfs @ 7.97 hrs,  Volume= 0.496 af,  Depth> 1.93"
     Routed to Pond 13P : Facility 3 (South Tank)

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  5-year Rainfall=4.50"

Area (ac) CN Description

1.038 98 Paved roads w/curbs & sewers, HSG B
0.428 98 Unconnected roofs, HSG B

* 1.609 56 Lawn

3.075 76 Weighted Average
1.609 56 52.33% Pervious Area
1.466 98 47.67% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.4 124 0.1200 0.38 Sheet Flow, Lawn
Grass: Short   n= 0.150   P2= 3.50"

0.5 54 0.0500 1.83 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.50"

0.9 365 0.0200 6.42 5.04 Pipe Channel, Conveyance
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Corrugated PE, smooth interior

6.8 543 Total

Subcatchment 3S: Basin 4 (South Lot)
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Type IA 24-hr

5-year Rainfall=4.50"

Runoff Area=3.075 ac

Runoff Volume=0.496 af

Runoff Depth>1.93"

Flow Length=543'

Tc=6.8 min

CN=56/98

1.60 cfs
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Summary for Subcatchment 4S: Basin 3 (Right of Way)

Runoff = 1.43 cfs @ 7.99 hrs,  Volume= 0.467 af,  Depth> 1.83"
     Routed to Pond 12P : Facility 2 (North Tank)

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  5-year Rainfall=4.50"

Area (ac) CN Description

1.345 98 Paved roads w/curbs & sewers, HSG B
* 1.723 56 Lawn

3.068 74 Weighted Average
1.723 56 56.16% Pervious Area
1.345 98 43.84% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.1 200 0.0866 0.37 Sheet Flow, Lawn
Grass: Short   n= 0.150   P2= 3.50"

0.9 140 0.0800 2.68 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.50"

0.1 25 0.0200 6.42 5.04 Pipe Channel, Conveyance
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Corrugated PE, smooth interior

10.1 365 Total

Subcatchment 4S: Basin 3 (Right of Way)

Runoff
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Time  (hours)
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Type IA 24-hr

5-year Rainfall=4.50"

Runoff Area=3.068 ac

Runoff Volume=0.467 af

Runoff Depth>1.83"

Flow Length=365'

Tc=10.1 min

CN=56/98

1.43 cfs
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Summary for Subcatchment 5S: Basin 5 (Area 2)

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.23 cfs @ 7.83 hrs,  Volume= 0.061 af,  Depth> 3.00"
     Routed to Pond 10P : Facility 4 (Stormtech)

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  5-year Rainfall=4.50"

Area (ac) CN Description

0.210 98 Paved parking, HSG B
* 0.033 56 Lawn

0.243 92 Weighted Average
0.033 56 13.58% Pervious Area
0.210 98 86.42% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 80 0.0280 1.57 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.50"

0.1 36 0.0200 6.42 5.04 Pipe Channel, Conveyance
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Corrugated PE, smooth interior

0.9 116 Total

Subcatchment 5S: Basin 5 (Area 2)
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Type IA 24-hr

5-year Rainfall=4.50"

Runoff Area=0.243 ac

Runoff Volume=0.061 af

Runoff Depth>3.00"

Flow Length=116'

Tc=0.9 min

CN=56/98

0.23 cfs
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Summary for Pond 9P: Facility 1 (Swale)

[82] Warning: Early inflow requires earlier time span

Inflow Area = 0.558 ac, 42.38% Impervious,  Inflow Depth > 2.96"    for  5-year event
Inflow = 0.49 cfs @ 7.97 hrs,  Volume= 0.138 af
Outflow = 0.38 cfs @ 8.14 hrs,  Volume= 0.135 af,  Atten= 22%,  Lag= 10.4 min
Primary = 0.38 cfs @ 8.14 hrs,  Volume= 0.135 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= -1.00' @ 8.14 hrs   Surf.Area= 0.031 ac   Storage= 0.010 af

Plug-Flow detention time= 24.6 min calculated for 0.134 af (98% of inflow)
Center-of-Mass det. time= 12.0 min ( 675.5 - 663.6 )

Volume Invert Avail.Storage Storage Description

#1 -1.00' 0.053 af 2.00'W x 455.00'L x 1.00'H Swale  Z=3.0
#2 -1.50' 0.005 af 2.00'W x 455.00'L x 0.50'H Prismatoid

0.010 af Overall  x 46.6% Voids
#3 -2.00' 0.001 af 4.0"  Round Pipe Storage  Inside #4

L= 455.0'
#4 -2.50' 0.004 af 1.00'W x 455.00'L x 1.00'H Prismatoid

0.010 af Overall - 0.001 af Embedded = 0.010 af  x 40.0% Voids

0.062 af Total Available Storage

Device Routing     Invert Outlet Devices

#1 Primary -2.00' 4.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.38 cfs @ 8.14 hrs  HW=-1.00'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.38 cfs @ 4.39 fps)
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Pond 9P: Facility 1 (Swale)
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Inflow Area=0.558 ac

Peak Elev=-1.00'

Storage=0.010 af

0.49 cfs
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Summary for Pond 10P: Facility 4 (Stormtech)

[82] Warning: Early inflow requires earlier time span

Inflow Area = 0.243 ac, 86.42% Impervious,  Inflow Depth > 3.00"    for  5-year event
Inflow = 0.23 cfs @ 7.83 hrs,  Volume= 0.061 af
Outflow = 0.06 cfs @ 9.07 hrs,  Volume= 0.058 af,  Atten= 72%,  Lag= 74.7 min
Primary = 0.06 cfs @ 9.07 hrs,  Volume= 0.058 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 1.26' @ 9.07 hrs   Surf.Area= 0.021 ac   Storage= 0.015 af

Plug-Flow detention time= 122.4 min calculated for 0.058 af (95% of inflow)
Center-of-Mass det. time= 96.1 min ( 744.9 - 648.8 )

Volume Invert Avail.Storage Storage Description

#1A 0.00' 0.013 af 29.08'W x 30.95'L x 2.00'H Field A
0.041 af Overall - 0.008 af Embedded = 0.033 af  x 40.0% Voids

#2A 0.50' 0.008 af ADS_StormTech SC-160LP +Cap  x 52  Inside #1
Effective Size= 18.0"W x 12.0"H => 0.96 sf x 7.12'L = 6.8 cf
Overall Size= 25.0"W x 12.0"H x 7.56'L with 0.44' Overlap
52 Chambers in 13 Rows

0.021 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 0.00' 1.5" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Primary 1.92' 12.0" Vert. Overflow Riser    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.06 cfs @ 9.07 hrs  HW=1.26'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.06 cfs @ 5.28 fps)
2=Overflow Riser  ( Controls 0.00 cfs)
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Pond 10P: Facility 4 (Stormtech) - Chamber Wizard Field A

Chamber Model = ADS_StormTech SC-160LP +Cap (ADS StormTech® SC-160LP with cap length)

Effective Size= 18.0"W x 12.0"H => 0.96 sf x 7.12'L = 6.8 cf

Overall Size= 25.0"W x 12.0"H x 7.56'L with 0.44' Overlap

4 Chambers/Row x 7.12' Long +0.23' Cap Length x 2 = 28.95' Row Length +12.0" End Stone x 2 = 30.95' 

Base Length

13 Rows x 25.0" Wide + 12.0" Side Stone x 2 = 29.08' Base Width

6.0" Stone Base + 12.0" Chamber Height + 6.0" Stone Cover = 2.00' Field Height

52 Chambers x 6.8 cf = 355.5 cf Chamber Storage

1,800.1 cf Field - 355.5 cf Chambers = 1,444.5 cf Stone x 40.0% Voids = 577.8 cf Stone Storage

Chamber Storage + Stone Storage = 933.3 cf = 0.021 af

Overall Storage Efficiency = 51.9%

Overall System Size = 30.95' x 29.08' x 2.00'

52 Chambers

66.7 cy Field

53.5 cy Stone
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Pond 10P: Facility 4 (Stormtech)
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Summary for Pond 12P: Facility 2 (North Tank)

[82] Warning: Early inflow requires earlier time span
[92] Warning: Device #4 is above defined storage

Inflow Area = 5.557 ac, 51.39% Impervious,  Inflow Depth > 2.04"    for  5-year event
Inflow = 2.93 cfs @ 7.99 hrs,  Volume= 0.944 af
Outflow = 0.87 cfs @ 9.70 hrs,  Volume= 0.671 af,  Atten= 70%,  Lag= 102.3 min
Primary = 0.87 cfs @ 9.70 hrs,  Volume= 0.671 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 4.87' @ 9.70 hrs   Surf.Area= 0.066 ac   Storage= 0.320 af

Plug-Flow detention time= 253.7 min calculated for 0.668 af (71% of inflow)
Center-of-Mass det. time= 118.9 min ( 794.2 - 675.3 )

Volume Invert Avail.Storage Storage Description

#1 0.00' 0.393 af 24.00'W x 119.00'L x 6.00'H Prismatoid

Device Routing     Invert Outlet Devices

#1 Primary 0.00' 2.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Primary 3.25' 3.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Primary 4.00' 4.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#4 Primary 6.00' 12.0" Vert. Overflow Riser    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.87 cfs @ 9.70 hrs  HW=4.87'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.23 cfs @ 10.54 fps)
2=Orifice/Grate  (Orifice Controls 0.29 cfs @ 5.90 fps)
3=Orifice/Grate  (Orifice Controls 0.35 cfs @ 4.05 fps)
4=Overflow Riser  ( Controls 0.00 cfs)
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Pond 12P: Facility 2 (North Tank)
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Inflow Area=5.557 ac

Peak Elev=4.87'

Storage=0.320 af
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0.87 cfs
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Summary for Pond 13P: Facility 3 (South Tank)

[82] Warning: Early inflow requires earlier time span
[92] Warning: Device #4 is above defined storage

Inflow Area = 3.075 ac, 47.67% Impervious,  Inflow Depth > 1.93"    for  5-year event
Inflow = 1.60 cfs @ 7.97 hrs,  Volume= 0.496 af
Outflow = 0.39 cfs @ 10.81 hrs,  Volume= 0.336 af,  Atten= 76%,  Lag= 170.0 min
Primary = 0.39 cfs @ 10.81 hrs,  Volume= 0.336 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 5.00' @ 10.81 hrs   Surf.Area= 0.035 ac   Storage= 0.173 af

Plug-Flow detention time= 273.9 min calculated for 0.335 af (68% of inflow)
Center-of-Mass det. time= 125.8 min ( 803.1 - 677.2 )

Volume Invert Avail.Storage Storage Description

#1 0.00' 0.208 af 26.00'W x 58.00'L x 6.00'H Prismatoid

Device Routing     Invert Outlet Devices

#1 Primary 0.00' 2.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Primary 4.00' 1.7" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Primary 4.75' 3.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#4 Primary 6.00' 12.0" Vert. Overflow Riser    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.39 cfs @ 10.81 hrs  HW=5.00'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.23 cfs @ 10.68 fps)
2=Orifice/Grate  (Orifice Controls 0.07 cfs @ 4.65 fps)
3=Orifice/Grate  (Orifice Controls 0.08 cfs @ 1.72 fps)
4=Overflow Riser  ( Controls 0.00 cfs)
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Pond 13P: Facility 3 (South Tank)
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Storage=0.173 af
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SBUH method, Split Pervious/Imperv.

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=2.489 ac   60.71% Impervious   Runoff Depth>2.48"Subcatchment 1S: Basin 2 (North Lot)
   Flow Length=544'   Tc=13.0 min   CN=56/98   Runoff=1.63 cfs  0.515 af

Runoff Area=0.558 ac   42.38% Impervious   Runoff Depth>3.19"Subcatchment 2S: Basin 1 (Highway 211)
   Flow Length=549'   Slope=0.0250 '/'   Tc=7.8 min   CN=87/98   Runoff=0.53 cfs  0.149 af

Runoff Area=3.075 ac   47.67% Impervious   Runoff Depth>2.11"Subcatchment 3S: Basin 4 (South Lot)
   Flow Length=543'   Tc=6.8 min   CN=56/98   Runoff=1.76 cfs  0.540 af

Runoff Area=3.068 ac   43.84% Impervious   Runoff Depth>2.00"Subcatchment 4S: Basin 3 (Right of Way)
   Flow Length=365'   Tc=10.1 min   CN=56/98   Runoff=1.57 cfs  0.510 af

Runoff Area=0.243 ac   86.42% Impervious   Runoff Depth>3.22"Subcatchment 5S: Basin 5 (Area 2)
   Flow Length=116'   Tc=0.9 min   CN=56/98   Runoff=0.24 cfs  0.065 af

Peak Elev=-0.95'  Storage=0.011 af   Inflow=0.53 cfs  0.149 afPond 9P: Facility 1 (Swale)
   Outflow=0.39 cfs  0.145 af

Peak Elev=1.40'  Storage=0.016 af   Inflow=0.24 cfs  0.065 afPond 10P: Facility 4 (Stormtech)
   Outflow=0.07 cfs  0.062 af

Peak Elev=5.16'  Storage=0.339 af   Inflow=3.19 cfs  1.026 afPond 12P: Facility 2 (North Tank)
   Outflow=0.97 cfs  0.750 af

Peak Elev=5.20'  Storage=0.180 af   Inflow=1.76 cfs  0.540 afPond 13P: Facility 3 (South Tank)
   Outflow=0.45 cfs  0.376 af

Total Runoff Area = 9.433 ac   Runoff Volume = 1.779 af   Average Runoff Depth = 2.26"
49.45% Pervious = 4.665 ac     50.55% Impervious = 4.769 ac
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Summary for Subcatchment 1S: Basin 2 (North Lot)

Runoff = 1.63 cfs @ 8.00 hrs,  Volume= 0.515 af,  Depth> 2.48"
     Routed to Pond 12P : Facility 2 (North Tank)

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  10-year Rainfall=4.80"

Area (ac) CN Description

0.433 98 Roofs, HSG B
1.078 98 Paved parking, HSG B

* 0.978 56 Lawn

2.489 81 Weighted Average
0.978 56 39.29% Pervious Area
1.511 98 60.71% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

11.2 146 0.0273 0.22 Sheet Flow, Lawn
Grass: Short   n= 0.150   P2= 3.50"

1.3 168 0.0420 2.15 Sheet Flow, Lot
Smooth surfaces   n= 0.011   P2= 3.50"

0.5 230 0.0300 7.86 6.17 Pipe Channel, Conveyance
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Corrugated PE, smooth interior

13.0 544 Total

Subcatchment 1S: Basin 2 (North Lot)
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Type IA 24-hr

10-year Rainfall=4.80"

Runoff Area=2.489 ac

Runoff Volume=0.515 af

Runoff Depth>2.48"

Flow Length=544'

Tc=13.0 min

CN=56/98

1.63 cfs
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Summary for Subcatchment 2S: Basin 1 (Highway 211)

Runoff = 0.53 cfs @ 7.97 hrs,  Volume= 0.149 af,  Depth> 3.19"
     Routed to Pond 9P : Facility 1 (Swale)

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  10-year Rainfall=4.80"

Area (ac) CN Description

* 0.473 98 Paved roads w/open ditches, 50% imp, HSG B
* 0.085 56 >75% Grass cover, Good, HSG B

0.558 92 Weighted Average
0.322 87 57.62% Pervious Area
0.237 98 42.38% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 65 0.0250 1.44 Sheet Flow, Road
Smooth surfaces   n= 0.011   P2= 3.50"

7.0 484 0.0250 1.15 5.73 Channel Flow, Swale
Area= 5.0 sf  Perim= 8.0'  r= 0.63'
n= 0.150  Sheet flow over Short Grass

7.8 549 Total

Subcatchment 2S: Basin 1 (Highway 211)
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Type IA 24-hr

10-year Rainfall=4.80"

Runoff Area=0.558 ac

Runoff Volume=0.149 af

Runoff Depth>3.19"

Flow Length=549'

Slope=0.0250 '/'

Tc=7.8 min

CN=87/98

0.53 cfs
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Summary for Subcatchment 3S: Basin 4 (South Lot)

Runoff = 1.76 cfs @ 7.98 hrs,  Volume= 0.540 af,  Depth> 2.11"
     Routed to Pond 13P : Facility 3 (South Tank)

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  10-year Rainfall=4.80"

Area (ac) CN Description

1.038 98 Paved roads w/curbs & sewers, HSG B
0.428 98 Unconnected roofs, HSG B

* 1.609 56 Lawn

3.075 76 Weighted Average
1.609 56 52.33% Pervious Area
1.466 98 47.67% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.4 124 0.1200 0.38 Sheet Flow, Lawn
Grass: Short   n= 0.150   P2= 3.50"

0.5 54 0.0500 1.83 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.50"

0.9 365 0.0200 6.42 5.04 Pipe Channel, Conveyance
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Corrugated PE, smooth interior

6.8 543 Total

Subcatchment 3S: Basin 4 (South Lot)
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Type IA 24-hr

10-year Rainfall=4.80"

Runoff Area=3.075 ac

Runoff Volume=0.540 af

Runoff Depth>2.11"

Flow Length=543'

Tc=6.8 min

CN=56/98

1.76 cfs
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Summary for Subcatchment 4S: Basin 3 (Right of Way)

Runoff = 1.57 cfs @ 7.99 hrs,  Volume= 0.510 af,  Depth> 2.00"
     Routed to Pond 12P : Facility 2 (North Tank)

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  10-year Rainfall=4.80"

Area (ac) CN Description

1.345 98 Paved roads w/curbs & sewers, HSG B
* 1.723 56 Lawn

3.068 74 Weighted Average
1.723 56 56.16% Pervious Area
1.345 98 43.84% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.1 200 0.0866 0.37 Sheet Flow, Lawn
Grass: Short   n= 0.150   P2= 3.50"

0.9 140 0.0800 2.68 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.50"

0.1 25 0.0200 6.42 5.04 Pipe Channel, Conveyance
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Corrugated PE, smooth interior

10.1 365 Total

Subcatchment 4S: Basin 3 (Right of Way)

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

10-year Rainfall=4.80"

Runoff Area=3.068 ac

Runoff Volume=0.510 af

Runoff Depth>2.00"

Flow Length=365'

Tc=10.1 min

CN=56/98

1.57 cfs
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Summary for Subcatchment 5S: Basin 5 (Area 2)

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.24 cfs @ 7.83 hrs,  Volume= 0.065 af,  Depth> 3.22"
     Routed to Pond 10P : Facility 4 (Stormtech)

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  10-year Rainfall=4.80"

Area (ac) CN Description

0.210 98 Paved parking, HSG B
* 0.033 56 Lawn

0.243 92 Weighted Average
0.033 56 13.58% Pervious Area
0.210 98 86.42% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 80 0.0280 1.57 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.50"

0.1 36 0.0200 6.42 5.04 Pipe Channel, Conveyance
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Corrugated PE, smooth interior

0.9 116 Total

Subcatchment 5S: Basin 5 (Area 2)
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Type IA 24-hr

10-year Rainfall=4.80"

Runoff Area=0.243 ac

Runoff Volume=0.065 af

Runoff Depth>3.22"

Flow Length=116'

Tc=0.9 min

CN=56/98

0.24 cfs
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Summary for Pond 9P: Facility 1 (Swale)

[82] Warning: Early inflow requires earlier time span

Inflow Area = 0.558 ac, 42.38% Impervious,  Inflow Depth > 3.19"    for  10-year event
Inflow = 0.53 cfs @ 7.97 hrs,  Volume= 0.149 af
Outflow = 0.39 cfs @ 8.17 hrs,  Volume= 0.145 af,  Atten= 26%,  Lag= 11.9 min
Primary = 0.39 cfs @ 8.17 hrs,  Volume= 0.145 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= -0.95' @ 8.17 hrs   Surf.Area= 0.055 ac   Storage= 0.011 af

Plug-Flow detention time= 23.7 min calculated for 0.145 af (97% of inflow)
Center-of-Mass det. time= 11.8 min ( 674.1 - 662.3 )

Volume Invert Avail.Storage Storage Description

#1 -1.00' 0.053 af 2.00'W x 455.00'L x 1.00'H Swale  Z=3.0
#2 -1.50' 0.005 af 2.00'W x 455.00'L x 0.50'H Prismatoid

0.010 af Overall  x 46.6% Voids
#3 -2.00' 0.001 af 4.0"  Round Pipe Storage  Inside #4

L= 455.0'
#4 -2.50' 0.004 af 1.00'W x 455.00'L x 1.00'H Prismatoid

0.010 af Overall - 0.001 af Embedded = 0.010 af  x 40.0% Voids

0.062 af Total Available Storage

Device Routing     Invert Outlet Devices

#1 Primary -2.00' 4.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.39 cfs @ 8.17 hrs  HW=-0.95'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.39 cfs @ 4.52 fps)
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Pond 9P: Facility 1 (Swale)
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Hydrograph

Time  (hours)
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Inflow Area=0.558 ac

Peak Elev=-0.95'

Storage=0.011 af

0.53 cfs

0.39 cfs
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Summary for Pond 10P: Facility 4 (Stormtech)

[82] Warning: Early inflow requires earlier time span

Inflow Area = 0.243 ac, 86.42% Impervious,  Inflow Depth > 3.22"    for  10-year event
Inflow = 0.24 cfs @ 7.83 hrs,  Volume= 0.065 af
Outflow = 0.07 cfs @ 9.10 hrs,  Volume= 0.062 af,  Atten= 72%,  Lag= 76.1 min
Primary = 0.07 cfs @ 9.10 hrs,  Volume= 0.062 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 1.40' @ 9.10 hrs   Surf.Area= 0.021 ac   Storage= 0.016 af

Plug-Flow detention time= 130.1 min calculated for 0.061 af (94% of inflow)
Center-of-Mass det. time= 99.9 min ( 748.8 - 648.9 )

Volume Invert Avail.Storage Storage Description

#1A 0.00' 0.013 af 29.08'W x 30.95'L x 2.00'H Field A
0.041 af Overall - 0.008 af Embedded = 0.033 af  x 40.0% Voids

#2A 0.50' 0.008 af ADS_StormTech SC-160LP +Cap  x 52  Inside #1
Effective Size= 18.0"W x 12.0"H => 0.96 sf x 7.12'L = 6.8 cf
Overall Size= 25.0"W x 12.0"H x 7.56'L with 0.44' Overlap
52 Chambers in 13 Rows

0.021 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 0.00' 1.5" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Primary 1.92' 12.0" Vert. Overflow Riser    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.07 cfs @ 9.10 hrs  HW=1.40'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.07 cfs @ 5.58 fps)
2=Overflow Riser  ( Controls 0.00 cfs)
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Pond 10P: Facility 4 (Stormtech) - Chamber Wizard Field A

Chamber Model = ADS_StormTech SC-160LP +Cap (ADS StormTech® SC-160LP with cap length)

Effective Size= 18.0"W x 12.0"H => 0.96 sf x 7.12'L = 6.8 cf

Overall Size= 25.0"W x 12.0"H x 7.56'L with 0.44' Overlap

4 Chambers/Row x 7.12' Long +0.23' Cap Length x 2 = 28.95' Row Length +12.0" End Stone x 2 = 30.95' 

Base Length

13 Rows x 25.0" Wide + 12.0" Side Stone x 2 = 29.08' Base Width

6.0" Stone Base + 12.0" Chamber Height + 6.0" Stone Cover = 2.00' Field Height

52 Chambers x 6.8 cf = 355.5 cf Chamber Storage

1,800.1 cf Field - 355.5 cf Chambers = 1,444.5 cf Stone x 40.0% Voids = 577.8 cf Stone Storage

Chamber Storage + Stone Storage = 933.3 cf = 0.021 af

Overall Storage Efficiency = 51.9%

Overall System Size = 30.95' x 29.08' x 2.00'

52 Chambers

66.7 cy Field

53.5 cy Stone



Type IA 24-hr  10-year Rainfall=4.80"Cascade Creek
  Printed  12/21/2022Prepared by BCRA, Inc

Page 47HydroCAD® 10.20-2g  s/n 12673  © 2022 HydroCAD Software Solutions LLC

Pond 10P: Facility 4 (Stormtech)

Inflow
Primary

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  

(c
fs

)

0.27

0.26

0.25

0.24

0.23

0.22

0.21

0.2

0.19

0.18

0.17

0.16

0.15

0.14

0.13
0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Inflow Area=0.243 ac

Peak Elev=1.40'

Storage=0.016 af
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Summary for Pond 12P: Facility 2 (North Tank)

[82] Warning: Early inflow requires earlier time span
[92] Warning: Device #4 is above defined storage

Inflow Area = 5.557 ac, 51.39% Impervious,  Inflow Depth > 2.21"    for  10-year event
Inflow = 3.19 cfs @ 7.99 hrs,  Volume= 1.026 af
Outflow = 0.97 cfs @ 9.57 hrs,  Volume= 0.750 af,  Atten= 70%,  Lag= 94.5 min
Primary = 0.97 cfs @ 9.57 hrs,  Volume= 0.750 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 5.16' @ 9.57 hrs   Surf.Area= 0.066 ac   Storage= 0.339 af

Plug-Flow detention time= 242.5 min calculated for 0.746 af (73% of inflow)
Center-of-Mass det. time= 115.8 min ( 791.9 - 676.1 )

Volume Invert Avail.Storage Storage Description

#1 0.00' 0.393 af 24.00'W x 119.00'L x 6.00'H Prismatoid

Device Routing     Invert Outlet Devices

#1 Primary 0.00' 2.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Primary 3.25' 3.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Primary 4.00' 4.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#4 Primary 6.00' 12.0" Vert. Overflow Riser    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.97 cfs @ 9.57 hrs  HW=5.16'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.24 cfs @ 10.85 fps)
2=Orifice/Grate  (Orifice Controls 0.32 cfs @ 6.44 fps)
3=Orifice/Grate  (Orifice Controls 0.42 cfs @ 4.81 fps)
4=Overflow Riser  ( Controls 0.00 cfs)
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Pond 12P: Facility 2 (North Tank)
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Inflow Area=5.557 ac

Peak Elev=5.16'

Storage=0.339 af

3.19 cfs

0.97 cfs
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Summary for Pond 13P: Facility 3 (South Tank)

[82] Warning: Early inflow requires earlier time span
[92] Warning: Device #4 is above defined storage

Inflow Area = 3.075 ac, 47.67% Impervious,  Inflow Depth > 2.11"    for  10-year event
Inflow = 1.76 cfs @ 7.98 hrs,  Volume= 0.540 af
Outflow = 0.45 cfs @ 10.15 hrs,  Volume= 0.376 af,  Atten= 74%,  Lag= 130.5 min
Primary = 0.45 cfs @ 10.15 hrs,  Volume= 0.376 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 5.20' @ 10.15 hrs   Surf.Area= 0.035 ac   Storage= 0.180 af

Plug-Flow detention time= 258.2 min calculated for 0.375 af (69% of inflow)
Center-of-Mass det. time= 116.8 min ( 794.9 - 678.0 )

Volume Invert Avail.Storage Storage Description

#1 0.00' 0.208 af 26.00'W x 58.00'L x 6.00'H Prismatoid

Device Routing     Invert Outlet Devices

#1 Primary 0.00' 2.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Primary 4.00' 1.7" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Primary 4.75' 3.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#4 Primary 6.00' 12.0" Vert. Overflow Riser    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.45 cfs @ 10.15 hrs  HW=5.20'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.24 cfs @ 10.89 fps)
2=Orifice/Grate  (Orifice Controls 0.08 cfs @ 5.12 fps)
3=Orifice/Grate  (Orifice Controls 0.14 cfs @ 2.76 fps)
4=Overflow Riser  ( Controls 0.00 cfs)
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Pond 13P: Facility 3 (South Tank)
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Inflow Area=3.075 ac

Peak Elev=5.20'

Storage=0.180 af
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SBUH method, Split Pervious/Imperv.

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=2.489 ac   60.71% Impervious   Runoff Depth>2.93"Subcatchment 1S: Basin 2 (North Lot)
   Flow Length=544'   Tc=13.0 min   CN=56/98   Runoff=1.93 cfs  0.608 af

Runoff Area=0.558 ac   42.38% Impervious   Runoff Depth>3.74"Subcatchment 2S: Basin 1 (Highway 211)
   Flow Length=549'   Slope=0.0250 '/'   Tc=7.8 min   CN=87/98   Runoff=0.62 cfs  0.174 af

Runoff Area=3.075 ac   47.67% Impervious   Runoff Depth>2.52"Subcatchment 3S: Basin 4 (South Lot)
   Flow Length=543'   Tc=6.8 min   CN=56/98   Runoff=2.14 cfs  0.647 af

Runoff Area=3.068 ac   43.84% Impervious   Runoff Depth>2.41"Subcatchment 4S: Basin 3 (Right of Way)
   Flow Length=365'   Tc=10.1 min   CN=56/98   Runoff=1.92 cfs  0.615 af

Runoff Area=0.243 ac   86.42% Impervious   Runoff Depth>3.72"Subcatchment 5S: Basin 5 (Area 2)
   Flow Length=116'   Tc=0.9 min   CN=56/98   Runoff=0.28 cfs  0.075 af

Peak Elev=-0.84'  Storage=0.014 af   Inflow=0.62 cfs  0.174 afPond 9P: Facility 1 (Swale)
   Outflow=0.42 cfs  0.171 af

Peak Elev=1.80'  Storage=0.020 af   Inflow=0.28 cfs  0.075 afPond 10P: Facility 4 (Stormtech)
   Outflow=0.08 cfs  0.070 af

Peak Elev=5.94'  Storage=0.390 af   Inflow=3.86 cfs  1.223 afPond 12P: Facility 2 (North Tank)
   Outflow=1.19 cfs  0.937 af

Peak Elev=5.85'  Storage=0.202 af   Inflow=2.14 cfs  0.647 afPond 13P: Facility 3 (South Tank)
   Outflow=0.59 cfs  0.478 af

Total Runoff Area = 9.433 ac   Runoff Volume = 2.119 af   Average Runoff Depth = 2.70"
49.45% Pervious = 4.665 ac     50.55% Impervious = 4.769 ac
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Summary for Subcatchment 1S: Basin 2 (North Lot)

Runoff = 1.93 cfs @ 8.00 hrs,  Volume= 0.608 af,  Depth> 2.93"
     Routed to Pond 12P : Facility 2 (North Tank)

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  25-year Rainfall=5.50"

Area (ac) CN Description

0.433 98 Roofs, HSG B
1.078 98 Paved parking, HSG B

* 0.978 56 Lawn

2.489 81 Weighted Average
0.978 56 39.29% Pervious Area
1.511 98 60.71% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

11.2 146 0.0273 0.22 Sheet Flow, Lawn
Grass: Short   n= 0.150   P2= 3.50"

1.3 168 0.0420 2.15 Sheet Flow, Lot
Smooth surfaces   n= 0.011   P2= 3.50"

0.5 230 0.0300 7.86 6.17 Pipe Channel, Conveyance
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Corrugated PE, smooth interior

13.0 544 Total

Subcatchment 1S: Basin 2 (North Lot)
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Type IA 24-hr

25-year Rainfall=5.50"

Runoff Area=2.489 ac

Runoff Volume=0.608 af

Runoff Depth>2.93"

Flow Length=544'

Tc=13.0 min

CN=56/98

1.93 cfs
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Summary for Subcatchment 2S: Basin 1 (Highway 211)

Runoff = 0.62 cfs @ 7.96 hrs,  Volume= 0.174 af,  Depth> 3.74"
     Routed to Pond 9P : Facility 1 (Swale)

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  25-year Rainfall=5.50"

Area (ac) CN Description

* 0.473 98 Paved roads w/open ditches, 50% imp, HSG B
* 0.085 56 >75% Grass cover, Good, HSG B

0.558 92 Weighted Average
0.322 87 57.62% Pervious Area
0.237 98 42.38% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 65 0.0250 1.44 Sheet Flow, Road
Smooth surfaces   n= 0.011   P2= 3.50"

7.0 484 0.0250 1.15 5.73 Channel Flow, Swale
Area= 5.0 sf  Perim= 8.0'  r= 0.63'
n= 0.150  Sheet flow over Short Grass

7.8 549 Total

Subcatchment 2S: Basin 1 (Highway 211)
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Type IA 24-hr

25-year Rainfall=5.50"

Runoff Area=0.558 ac

Runoff Volume=0.174 af

Runoff Depth>3.74"

Flow Length=549'

Slope=0.0250 '/'

Tc=7.8 min

CN=87/98

0.62 cfs
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Summary for Subcatchment 3S: Basin 4 (South Lot)

Runoff = 2.14 cfs @ 7.98 hrs,  Volume= 0.647 af,  Depth> 2.52"
     Routed to Pond 13P : Facility 3 (South Tank)

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  25-year Rainfall=5.50"

Area (ac) CN Description

1.038 98 Paved roads w/curbs & sewers, HSG B
0.428 98 Unconnected roofs, HSG B

* 1.609 56 Lawn

3.075 76 Weighted Average
1.609 56 52.33% Pervious Area
1.466 98 47.67% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.4 124 0.1200 0.38 Sheet Flow, Lawn
Grass: Short   n= 0.150   P2= 3.50"

0.5 54 0.0500 1.83 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.50"

0.9 365 0.0200 6.42 5.04 Pipe Channel, Conveyance
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Corrugated PE, smooth interior

6.8 543 Total

Subcatchment 3S: Basin 4 (South Lot)
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Type IA 24-hr

25-year Rainfall=5.50"

Runoff Area=3.075 ac

Runoff Volume=0.647 af

Runoff Depth>2.52"

Flow Length=543'

Tc=6.8 min

CN=56/98

2.14 cfs
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Summary for Subcatchment 4S: Basin 3 (Right of Way)

Runoff = 1.92 cfs @ 7.99 hrs,  Volume= 0.615 af,  Depth> 2.41"
     Routed to Pond 12P : Facility 2 (North Tank)

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  25-year Rainfall=5.50"

Area (ac) CN Description

1.345 98 Paved roads w/curbs & sewers, HSG B
* 1.723 56 Lawn

3.068 74 Weighted Average
1.723 56 56.16% Pervious Area
1.345 98 43.84% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.1 200 0.0866 0.37 Sheet Flow, Lawn
Grass: Short   n= 0.150   P2= 3.50"

0.9 140 0.0800 2.68 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.50"

0.1 25 0.0200 6.42 5.04 Pipe Channel, Conveyance
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Corrugated PE, smooth interior

10.1 365 Total

Subcatchment 4S: Basin 3 (Right of Way)
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Type IA 24-hr

25-year Rainfall=5.50"

Runoff Area=3.068 ac

Runoff Volume=0.615 af

Runoff Depth>2.41"

Flow Length=365'

Tc=10.1 min

CN=56/98

1.92 cfs
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Summary for Subcatchment 5S: Basin 5 (Area 2)

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.28 cfs @ 7.83 hrs,  Volume= 0.075 af,  Depth> 3.72"
     Routed to Pond 10P : Facility 4 (Stormtech)

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  25-year Rainfall=5.50"

Area (ac) CN Description

0.210 98 Paved parking, HSG B
* 0.033 56 Lawn

0.243 92 Weighted Average
0.033 56 13.58% Pervious Area
0.210 98 86.42% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.8 80 0.0280 1.57 Sheet Flow, Pavement
Smooth surfaces   n= 0.011   P2= 3.50"

0.1 36 0.0200 6.42 5.04 Pipe Channel, Conveyance
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.013  Corrugated PE, smooth interior

0.9 116 Total

Subcatchment 5S: Basin 5 (Area 2)
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Type IA 24-hr

25-year Rainfall=5.50"

Runoff Area=0.243 ac

Runoff Volume=0.075 af

Runoff Depth>3.72"

Flow Length=116'

Tc=0.9 min

CN=56/98

0.28 cfs
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Summary for Pond 9P: Facility 1 (Swale)

[82] Warning: Early inflow requires earlier time span

Inflow Area = 0.558 ac, 42.38% Impervious,  Inflow Depth > 3.74"    for  25-year event
Inflow = 0.62 cfs @ 7.96 hrs,  Volume= 0.174 af
Outflow = 0.42 cfs @ 8.22 hrs,  Volume= 0.171 af,  Atten= 33%,  Lag= 15.3 min
Primary = 0.42 cfs @ 8.22 hrs,  Volume= 0.171 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= -0.84' @ 8.22 hrs   Surf.Area= 0.063 ac   Storage= 0.014 af

Plug-Flow detention time= 22.6 min calculated for 0.170 af (98% of inflow)
Center-of-Mass det. time= 11.8 min ( 671.7 - 659.9 )

Volume Invert Avail.Storage Storage Description

#1 -1.00' 0.053 af 2.00'W x 455.00'L x 1.00'H Swale  Z=3.0
#2 -1.50' 0.005 af 2.00'W x 455.00'L x 0.50'H Prismatoid

0.010 af Overall  x 46.6% Voids
#3 -2.00' 0.001 af 4.0"  Round Pipe Storage  Inside #4

L= 455.0'
#4 -2.50' 0.004 af 1.00'W x 455.00'L x 1.00'H Prismatoid

0.010 af Overall - 0.001 af Embedded = 0.010 af  x 40.0% Voids

0.062 af Total Available Storage

Device Routing     Invert Outlet Devices

#1 Primary -2.00' 4.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.42 cfs @ 8.22 hrs  HW=-0.84'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.42 cfs @ 4.80 fps)
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Pond 9P: Facility 1 (Swale)
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Inflow Area=0.558 ac

Peak Elev=-0.84'

Storage=0.014 af
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Summary for Pond 10P: Facility 4 (Stormtech)

[82] Warning: Early inflow requires earlier time span

Inflow Area = 0.243 ac, 86.42% Impervious,  Inflow Depth > 3.72"    for  25-year event
Inflow = 0.28 cfs @ 7.83 hrs,  Volume= 0.075 af
Outflow = 0.08 cfs @ 9.13 hrs,  Volume= 0.070 af,  Atten= 73%,  Lag= 78.0 min
Primary = 0.08 cfs @ 9.13 hrs,  Volume= 0.070 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 1.80' @ 9.13 hrs   Surf.Area= 0.021 ac   Storage= 0.020 af

Plug-Flow detention time= 144.6 min calculated for 0.070 af (92% of inflow)
Center-of-Mass det. time= 103.1 min ( 752.1 - 649.0 )

Volume Invert Avail.Storage Storage Description

#1A 0.00' 0.013 af 29.08'W x 30.95'L x 2.00'H Field A
0.041 af Overall - 0.008 af Embedded = 0.033 af  x 40.0% Voids

#2A 0.50' 0.008 af ADS_StormTech SC-160LP +Cap  x 52  Inside #1
Effective Size= 18.0"W x 12.0"H => 0.96 sf x 7.12'L = 6.8 cf
Overall Size= 25.0"W x 12.0"H x 7.56'L with 0.44' Overlap
52 Chambers in 13 Rows

0.021 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 0.00' 1.5" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Primary 1.92' 12.0" Vert. Overflow Riser    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.08 cfs @ 9.13 hrs  HW=1.80'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.08 cfs @ 6.35 fps)
2=Overflow Riser  ( Controls 0.00 cfs)
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Pond 10P: Facility 4 (Stormtech) - Chamber Wizard Field A

Chamber Model = ADS_StormTech SC-160LP +Cap (ADS StormTech® SC-160LP with cap length)

Effective Size= 18.0"W x 12.0"H => 0.96 sf x 7.12'L = 6.8 cf

Overall Size= 25.0"W x 12.0"H x 7.56'L with 0.44' Overlap

4 Chambers/Row x 7.12' Long +0.23' Cap Length x 2 = 28.95' Row Length +12.0" End Stone x 2 = 30.95' 

Base Length

13 Rows x 25.0" Wide + 12.0" Side Stone x 2 = 29.08' Base Width

6.0" Stone Base + 12.0" Chamber Height + 6.0" Stone Cover = 2.00' Field Height

52 Chambers x 6.8 cf = 355.5 cf Chamber Storage

1,800.1 cf Field - 355.5 cf Chambers = 1,444.5 cf Stone x 40.0% Voids = 577.8 cf Stone Storage

Chamber Storage + Stone Storage = 933.3 cf = 0.021 af

Overall Storage Efficiency = 51.9%

Overall System Size = 30.95' x 29.08' x 2.00'

52 Chambers

66.7 cy Field

53.5 cy Stone
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Pond 10P: Facility 4 (Stormtech)
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Summary for Pond 12P: Facility 2 (North Tank)

[82] Warning: Early inflow requires earlier time span
[92] Warning: Device #4 is above defined storage

Inflow Area = 5.557 ac, 51.39% Impervious,  Inflow Depth > 2.64"    for  25-year event
Inflow = 3.86 cfs @ 7.99 hrs,  Volume= 1.223 af
Outflow = 1.19 cfs @ 9.49 hrs,  Volume= 0.937 af,  Atten= 69%,  Lag= 90.0 min
Primary = 1.19 cfs @ 9.49 hrs,  Volume= 0.937 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 5.94' @ 9.49 hrs   Surf.Area= 0.066 ac   Storage= 0.390 af

Plug-Flow detention time= 225.8 min calculated for 0.936 af (76% of inflow)
Center-of-Mass det. time= 113.8 min ( 790.9 - 677.1 )

Volume Invert Avail.Storage Storage Description

#1 0.00' 0.393 af 24.00'W x 119.00'L x 6.00'H Prismatoid

Device Routing     Invert Outlet Devices

#1 Primary 0.00' 2.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Primary 3.25' 3.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Primary 4.00' 4.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#4 Primary 6.00' 12.0" Vert. Overflow Riser    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=1.19 cfs @ 9.49 hrs  HW=5.94'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.25 cfs @ 11.65 fps)
2=Orifice/Grate  (Orifice Controls 0.38 cfs @ 7.71 fps)
3=Orifice/Grate  (Orifice Controls 0.56 cfs @ 6.41 fps)
4=Overflow Riser  ( Controls 0.00 cfs)
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Pond 12P: Facility 2 (North Tank)
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Inflow Area=5.557 ac

Peak Elev=5.94'

Storage=0.390 af
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Summary for Pond 13P: Facility 3 (South Tank)

[82] Warning: Early inflow requires earlier time span
[92] Warning: Device #4 is above defined storage

Inflow Area = 3.075 ac, 47.67% Impervious,  Inflow Depth > 2.52"    for  25-year event
Inflow = 2.14 cfs @ 7.98 hrs,  Volume= 0.647 af
Outflow = 0.59 cfs @ 9.83 hrs,  Volume= 0.478 af,  Atten= 73%,  Lag= 111.6 min
Primary = 0.59 cfs @ 9.83 hrs,  Volume= 0.478 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 5.85' @ 9.83 hrs   Surf.Area= 0.035 ac   Storage= 0.202 af

Plug-Flow detention time= 231.8 min calculated for 0.477 af (74% of inflow)
Center-of-Mass det. time= 108.2 min ( 787.3 - 679.1 )

Volume Invert Avail.Storage Storage Description

#1 0.00' 0.208 af 26.00'W x 58.00'L x 6.00'H Prismatoid

Device Routing     Invert Outlet Devices

#1 Primary 0.00' 2.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Primary 4.00' 1.7" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Primary 4.75' 3.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#4 Primary 6.00' 12.0" Vert. Overflow Riser    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.59 cfs @ 9.83 hrs  HW=5.85'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.25 cfs @ 11.56 fps)
2=Orifice/Grate  (Orifice Controls 0.10 cfs @ 6.41 fps)
3=Orifice/Grate  (Orifice Controls 0.23 cfs @ 4.74 fps)
4=Overflow Riser  ( Controls 0.00 cfs)
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Pond 13P: Facility 3 (South Tank)
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