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Section II. Executive Summary 
 

The proposed Amazon Delivery Station project is located on 23.31 acres at 6400 Katella Ave. in the City 

of Cypress. The project has been designed to be compliant with the City of City of Cypress Municipal 

Standards and the 2003 Orange County Drainage Area Management Plan.  Filterra Bioscape Vaults and 

Bioretention with underdrains will be used to treat pollutants prior to discharge back into the existing 

storm drains. The central parking lot will include underground detention (600’ of 48” Pipe) tied to the 

Filterra units for storage purposes.  Only a portion of the site, 14.96 acres will be within the limits of 

construction and this study will only account for those areas. 5.50 acres of existing pavement within the 

project limits will be considered maintenance. These areas will be pulverized, regraded with stone, and 

overlayed with asphalt without any soil disturbance. 

 

Section III. Site Description 
 

The existing site has been used as the headquarters and design studio for the Mitsubishi Motor 

Company since it was constructed in 1988.  There are multiple buildings, parking lots, a tennis court, 

sidewalks, and associated landscaping. 

The proposed site will be used as an Amazon Warehouse and Delivery Station.  Parking lots and traffic 

flow will be reconstructed to work more efficiently with this use. Sidewalks and landscaping will be 

modified as necessary.  Additionally, Katella Ave will be widened about 5’ to the south to accommodate 

another turn lane.  

The site has high groundwater as referenced in the Geotechnical Report as well as the County 

Groundwater Maps.  As a result, infiltration will not be feasible on this project.  

 

Section IV. Existing Hydrology 
 

The site is relatively flat, so runoff sheet flows to multiple inlet drains located throughout the site.  This 

water is conveyed via storm drain to three distinct locations off the site.  The largest area (DMA-A) 

drains to a 42” diameter existing storm drain located on the west side of the site that discharges directly 

to the Stanton Channel (C02S01).  Two other much smaller basins (DMA-B and DMA-C) located on the 

east side of the site tie into the Holder St. storm drain which discharges to the Stanton Channel.  

Ultimately, the channel continues to the Bolsa Chica Channel and discharges into the Anaheim Bay.  See 

Attachment E for more detail. 

 

Section V. Proposed Hydrology 
The proposed site has been divided into 11 sub basins, all of which but one drain to a BMP. DMA 11 is 

the lone basin that drains directly to storm drain without being treated first.  It is located within the 

project limits but is generally maintenance paving.  DMA 10 drains to a bioretention basin with 

underdrain prior to being discharged back into the Holder Street storm drain.  All other basins with be 

routed to the existing 42”storm drain on the west edge of the site.  DMA’s 1,3-6 will use Filterra 

Bioscape Vaults for stormwater treatment.  DMA’s 2, 7-10 will use Bioretention with underdrain for 

stormwater treatment and storage.  Additionally, the central parking lot (DMA-1) will include 

underground detention (600’ of 48” Pipe) tied to the Filterra units for storage purposes.  See 

Attachment F for more detail. 
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After runoff is treated in the BMPs, it will be routed via newly constructed storm drain to existing drains.  

All proposed storm drain has been design to carry a 25 yr flows.  Additionally, the capacity of the 42” 

storm drain has been analyzed to verify that it is of adequate size to handle the 25 yr flow from the site.  

See Attachment D for more detail. 

 

In grading the proposed site, overland flow routes have been created to carry flow for storms greater 

than the 25 yr event.  These routes have been directed to two locations.  The north half of the site 

overflows to the NE driveway along Katella Ave.  The south half of the site drains east to Holder St.  The 

OC Hydrololgy Manual requires that all structures are protected from the 100 yr storm event and that all 

building pads are set a minimum of 1.0’ above the 100 yr event.  Based on FEMA mapping, there is no 

100 yr flood elevation near the project.  However, there may be some localized flooding that will require 

protection.  Both localized overland routes have protection of over 1’.  Please see the Precise Grading 

Plans for more detail. 

 

 

Section VI. Methodology 
 

The hydrologic analysis was performed in accordance with Technical Release 55 (TR-55) as allowed in the 

Orange County Technical Guidance Document.  Table 1 shows the rainfall depth used for each storm 

event. Hydrologic analysis included in this report was performed using the HydroCAD hydrologic 

simulation computer model, version 10.00 by HydroCAD Software Solutions LLC.  The discharges were 

generated using the SCS Dimensionless Unit Hydrograph Method for a 24-hour duration storm.  Model 

parameters include drainage area, SCS runoff curve number, time of concentration and 24-hour 

precipitation with Type I rainfall distribution curve. 

 

Table 1 – Design Storm Events for City of Cypress, Orange Co. 

Per NOAA ATLA 14 

 

Frequency (years) Duration (hours) Rainfall Depth (inches) 

25 24 4.30 

 

 

The runoff curve number is determined by the soils, vegetation cover, amount of impervious area, and 

surface storage to convert the mass of rainfall into the mass runoff in the SCS Method.  Higher curve 

numbers mean more potential runoff.  Composite curve numbers were determined from the existing and 

proposed land uses. 

 

The hydraulic length is the distance from the most hydraulically remote point in the watershed to the 

outlet of that area.  This parameter is used in computing the basin lag and the unit hydrograph. 

 

The time of concentration is the time required for water to flow from the most remote part of the drainage 

area to the point of design.  The water moves through the watershed or sub-basin as sheet flow, shallow 

concentrated flow, open channel flow, gutter flow, storm drain flow, culvert flow or any combination of 

these aforementioned items.   
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Section VII. Hydrology 
 

The City of Cypress Master Drainage Plan allows 32.4 cfs to be discharged from the existing 42” pipe at 

the southwest corner of the parcel, Node 22.04.  Additionally, the Master Drainage Plan allows for 174.6 

cfs to be discharged from the Holder St storm drain, Node 21.08.  The proportional areas of the project 

site in existing conditions were compared with the total flow of the watershed to determine an 

allowable flow for the entire project site in the proposed condition. See Attachment C for more detail on 

Master Drainage Plan. 

 

Table 2 – Allowable Flow Rates 

Per City of Cypress Master Plan of Drainage (24hr-25yr Storm) 

 

Node 
Tributary 
Area (Ac.) 

Area of 
Project  

(Ac.) 

Q25 at 
Node  (cfs) 

Allowable Q25 
(cfs) 

22.04 14.7 10.84 32.4 23.89 

21.08 109.8 4.11 174.6 6.54 

Total - - - 30.43 

 

Discharge points will also need to be compared such that pre developed drainage across property lines 

are not exceeded in the post developed condition.   

 
Table 3 – Allowable Flow Rates 

Per California Building Code J109.4 Requirements 

 

Watershed 
Area 
(Ac.) 

CN 
Tc 
(Min) 

Allowable 
Q25 (cfs) 

 

Ex DMA-A 10.84 85 5.0 24.76 

TOTAL (42”) 10.84 - - 24.76 

Ex DMA-B 1.96 82 5.0 4.00 

Ex DMA-C 2.16 64 27.2 0.86 

TOTAL (Holder St) 4.11 - - 4.22 

 
The more restrictive rates in table 3 will be used for the purpose of this study. 

 

The post-developed site increases peak discharge rates due to the increased impervious area.  Table 4 

summarizes the post-developed site parameters and peak discharge rates generated by the 25-year storm 

prior to detention.  Refer to the TR-55 model output in Attachment D for more detail. 
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Table 4 – Proposed Flow Rates W/O Detention 

 

Watershed 
Area 
(Ac.) 

CN 
Tc 
(Min) 

Q25 (cfs) 
 

DMA-1 6.06 86 5.0 14.34 

DMA-2 1.11 85 5.0 2.54 

DMA-3 0.44 82 5.0 0.90 

DMA-4 0.27 94 5.0 0.80 

DMA-5 0.42 94 5.0 1.25 

DMA-6 0.30 94 5.0 0.89 

DMA-7 0.28 66 5.0 0.24 

DMA-8 2.72 89 5.0 7.10 

DMA-9 1.11 79 5.0 2.00 

DMA-11 1.74 86 5.0 4.12 

TOTAL (42”) 14.45 - - 34.16 

DMA-10 0.51 69 5.0 0.54 

TOTAL (Holder St) 0.51 - - 0.54 

 

A reduction in peak discharge rates will be required in order to meet the allowable rates provided in Table 

3. In order to achieve this reduced rate DMA-1 will be routed to an underground detention system in the 

middle of the parking lot.  The system will consist of 600’ of 48” diameter storm pipe for storage.   Also, 

DMA’s 2, and 7-10 will be routed to bioretention basins which provide additional storage.  Table 4 

summarizes the parameters and peak discharge rates generated by the 25-year storm after detention.  

Refer to the Post-Developed Hydrology Exhibit for more detail. Refer to the TR-55 model output in 

Attachment D for more detail. 

 

Table 5 – Proposed Flow Rates After Detention 

  

  
25-year Peak 

Discharge (cfs) 

Routed 25-

yr 

Elevation 

25-yr Storage 

(ft3) 

BASIN       

DMA-1 11.11 39.52 7,405 

DMA-2 0.82 37.01 1,809 

DMA-7 0.16 35.29 73 
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DMA-8 0.86 38.37 9,167 

DMA-9 0.64 38.45 1,431 

DMA-10 0.22 38.29 279 

 

 

A reduction in peak discharge rates will be required in order to meet the allowable rates provided in Table 

3. In order to achieve this reduced rate DMA-1 will be routed to an underground detention system in the 

middle of the parking lot.  The system will consist of 600’ of 48” diameter storm pipe for storage.   Also, 

DMA’s 2, and 7-10 will be routed to bioretention basins which provide additional storage.  Table 4 

summarizes the parameters and peak discharge rates generated by the 25-year storm after detention.  

Refer to the Post-Developed Hydrology Exhibit for more detail. Refer to the TR-55 model output in 

Attachment D for more detail. 

 

 

 

 

Table 6 – Summary of Proposed Flow Rates After Detention 

 

Watershed 
Area 
(Ac.) 

Q25 (cfs) 
 

DMA-1 6.06 11.11 

DMA-2 1.11 0.82 

DMA-3 0.44 0.90 

DMA-4 0.27 0.80 

DMA-5 0.42 1.25 

DMA-6 0.30 0.89 

DMA-7 0.28 0.16 

DMA-8 2.72 0.86 

DMA-9 1.11 0.64 

DMA-11 1.74 4.12 

TOTAL (42”) 14.45 20.38 

DMA-10 0.51 0.22 

TOTAL (Holder St) 0.51 0.22 

 

 

 



Duke Realty | Amazon, DLX7  August 18, 2020 
H&H Report  

   

 

 

 

Section VIII. Summary 
With the use of the Filterra Bioscape Vaults, 600’ of 48” Pipe used for Underground Detention and 

Bioretention with underdrains for water quality and quantity we will be able to meet the City and 

County requirements for Stormwater Management.  25 yr Peak flows from the sited are reduced from 

24.76 cfs to 20.38 cfs at the 42” Stanton Channel Discharge.  Additionally, 25 yr Peak flows from the 

sited are reduced from 4.22 cfs to 0.22 cfs at the Holder St. Discharge location. 
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Attachment A - USGS Soil Survey 
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Attachment B – Orange County Drainage Facilities Map 
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Attachment C – City of Cypress, Master Plan of Drainage 
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Attachment D – TR-55 Model Output 
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

4.120 39 >75% Grass cover, Good, HSG A  (A, B, C)

10.840 98 Paved parking, HSG A  (A, B, C)

14.960 82 TOTAL AREA
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Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

14.960 HSG A A, B, C

0.000 HSG B

0.000 HSG C

0.000 HSG D

0.000 Other

14.960 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

4.120 0.000 0.000 0.000 0.000 4.120 >75% Grass cover, Good A, B, C

10.840 0.000 0.000 0.000 0.000 10.840 Paved parking A, B, C

14.960 0.000 0.000 0.000 0.000 14.960 TOTAL AREA
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Time span=5.00-30.00 hrs, dt=0.05 hrs, 501 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=10.840 ac   78.41% Impervious   Runoff Depth>2.73"Subcatchment A: EX DMA
   Tc=5.0 min   CN=85   Runoff=24.76 cfs  2.462 af

Runoff Area=1.960 ac   72.96% Impervious   Runoff Depth=2.46"Subcatchment B: EX DMA
   Tc=5.0 min   CN=82   Runoff=4.00 cfs  0.402 af

Runoff Area=2.160 ac   42.13% Impervious   Runoff Depth=1.15"Subcatchment C: EX DMA
   Flow Length=235'   Slope=0.0150 '/'   Tc=27.2 min   CN=64   Runoff=0.86 cfs  0.206 af

   Inflow=28.98 cfs  3.070 afReach 3R: Existing Discharge
   Outflow=28.98 cfs  3.070 af

Total Runoff Area = 14.960 ac   Runoff Volume = 3.070 af   Average Runoff Depth = 2.46"
27.54% Pervious = 4.120 ac     72.46% Impervious = 10.840 ac
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Summary for Subcatchment A: EX DMA

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

Runoff = 24.76 cfs @ 9.95 hrs,  Volume= 2.462 af,  Depth> 2.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type I 24-hr  25-yr Rainfall=4.30"

Area (ac) CN Description

8.500 98 Paved parking, HSG A
2.340 39 >75% Grass cover, Good, HSG A

10.840 85 Weighted Average
2.340 21.59% Pervious Area
8.500 78.41% Impervious Area

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

5.0 Direct Entry, 

Subcatchment A: EX DMA

Runoff

Hydrograph

Time  (hours)
30292827262524232221201918171615141312111098765

F
lo

w
  

(c
fs
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0

Type I 24-hr

25-yr Rainfall=4.30"

Runoff Area=10.840 ac

Runoff Volume=2.462 af

Runoff Depth>2.73"

Tc=5.0 min

CN=85

24.76 cfs



Type I 24-hr  25-yr Rainfall=4.30"DLX7 - Cypress Amazon Delivery - EX
  Printed  8/16/2020Prepared by {enter your company name here}

Page 7HydroCAD® 10.00-22  s/n 02878  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment B: EX DMA

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

Runoff = 4.00 cfs @ 9.95 hrs,  Volume= 0.402 af,  Depth= 2.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type I 24-hr  25-yr Rainfall=4.30"

Area (ac) CN Description

1.430 98 Paved parking, HSG A
0.530 39 >75% Grass cover, Good, HSG A

1.960 82 Weighted Average
0.530 27.04% Pervious Area
1.430 72.96% Impervious Area

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

5.0 Direct Entry, 

Subcatchment B: EX DMA

Runoff

Hydrograph

Time  (hours)
30292827262524232221201918171615141312111098765

F
lo

w
  

(c
fs

)

4

3

2

1

0

Type I 24-hr

25-yr Rainfall=4.30"

Runoff Area=1.960 ac

Runoff Volume=0.402 af

Runoff Depth=2.46"

Tc=5.0 min

CN=82

4.00 cfs
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Summary for Subcatchment C: EX DMA

Runoff = 0.86 cfs @ 10.25 hrs,  Volume= 0.206 af,  Depth= 1.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type I 24-hr  25-yr Rainfall=4.30"

Area (ac) CN Description

0.910 98 Paved parking, HSG A
1.250 39 >75% Grass cover, Good, HSG A

2.160 64 Weighted Average
1.250 57.87% Pervious Area
0.910 42.13% Impervious Area

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

27.2 235 0.0150 0.14 Sheet Flow, Sheet Flow
Grass: Short   n= 0.150   P2= 2.05"

Subcatchment C: EX DMA

Runoff

Hydrograph

Time  (hours)
30292827262524232221201918171615141312111098765

F
lo

w
  

(c
fs

)

0.95

0.9

0.85

0.8

0.75

0.7

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Type I 24-hr

25-yr Rainfall=4.30"

Runoff Area=2.160 ac

Runoff Volume=0.206 af

Runoff Depth=1.15"

Flow Length=235'

Slope=0.0150 '/'

Tc=27.2 min

CN=64

0.86 cfs
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Summary for Reach 3R: Existing Discharge

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 14.960 ac, 72.46% Impervious,  Inflow Depth > 2.46"    for  25-yr event
Inflow = 28.98 cfs @ 9.95 hrs,  Volume= 3.070 af
Outflow = 28.98 cfs @ 9.95 hrs,  Volume= 3.070 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs

Reach 3R: Existing Discharge

Inflow
Outflow

Hydrograph

Time  (hours)
30292827262524232221201918171615141312111098765

F
lo

w
  

(c
fs

)

32

30

28

26

24

22

20

18

16

14
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10

8

6

4

2

0

Inflow Area=14.960 ac
28.98 cfs

28.98 cfs
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DMA-7
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DMA-8
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DMA-9

10

DMA-10

11

DMA-11

1R

Holder St. Discharge

2R

Proposed Discharge

4R

42" Site SD Discharge

7P

BIO 7

8P

BIO 8 9P

BIO 9

10P

BIO 10

P2

BIO 2

UG

UG DET

Routing Diagram for DLX7 - Cypress Amazon Delivery
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Time span=5.00-30.00 hrs, dt=0.05 hrs, 501 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=6.060 ac   79.54% Impervious   Runoff Depth>2.81"Subcatchment 1: DMA-1
   Tc=5.0 min   CN=86   Runoff=14.34 cfs  1.421 af

Runoff Area=1.110 ac   77.48% Impervious   Runoff Depth>2.73"Subcatchment 2: DMA-2
   Tc=5.0 min   CN=85   Runoff=2.54 cfs  0.252 af

Runoff Area=0.440 ac   72.73% Impervious   Runoff Depth=2.46"Subcatchment 3: DMA-3
   Tc=5.0 min   CN=82   Runoff=0.90 cfs  0.090 af

Runoff Area=0.270 ac   92.59% Impervious   Runoff Depth>3.53"Subcatchment 4: DMA-4
   Tc=5.0 min   CN=94   Runoff=0.80 cfs  0.079 af

Runoff Area=0.420 ac   92.86% Impervious   Runoff Depth>3.53"Subcatchment 5: DMA-5
   Tc=5.0 min   CN=94   Runoff=1.25 cfs  0.123 af

Runoff Area=0.300 ac   93.33% Impervious   Runoff Depth>3.53"Subcatchment 6: DMA-6
   Tc=5.0 min   CN=94   Runoff=0.89 cfs  0.088 af

Runoff Area=0.280 ac   46.43% Impervious   Runoff Depth=1.27"Subcatchment 7: DMA-7
   Tc=5.0 min   CN=66   Runoff=0.24 cfs  0.030 af

Runoff Area=2.720 ac   85.29% Impervious   Runoff Depth>3.08"Subcatchment 8: DMA-8
   Tc=5.0 min   CN=89   Runoff=7.10 cfs  0.699 af

Runoff Area=1.110 ac   68.47% Impervious   Runoff Depth=2.21"Subcatchment 9: DMA-9
   Tc=5.0 min   CN=79   Runoff=2.00 cfs  0.204 af

Runoff Area=0.510 ac   50.98% Impervious   Runoff Depth=1.47"Subcatchment 10: DMA-10
   Tc=5.0 min   CN=69   Runoff=0.54 cfs  0.062 af

Runoff Area=1.740 ac   80.46% Impervious   Runoff Depth>2.81"Subcatchment 11: DMA-11
   Tc=5.0 min   CN=86   Runoff=4.12 cfs  0.408 af

   Inflow=0.22 cfs  0.062 afReach 1R: Holder St. Discharge
   Outflow=0.22 cfs  0.062 af

   Inflow=20.58 cfs  3.457 afReach 2R: Proposed Discharge
   Outflow=20.58 cfs  3.457 af

   Inflow=20.38 cfs  3.394 afReach 4R: 42" Site SD Discharge
   Outflow=20.38 cfs  3.394 af

Peak Elev=35.29'  Storage=73 cf   Inflow=0.24 cfs  0.030 afPond 7P: BIO 7
   Outflow=0.16 cfs  0.030 af

Peak Elev=38.37'  Storage=9,167 cf   Inflow=7.10 cfs  0.699 afPond 8P: BIO 8
   Outflow=0.86 cfs  0.698 af
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Peak Elev=38.45'  Storage=1,431 cf   Inflow=2.00 cfs  0.204 afPond 9P: BIO 9
   Outflow=0.64 cfs  0.204 af

Peak Elev=38.29'  Storage=279 cf   Inflow=0.54 cfs  0.062 afPond 10P: BIO 10
   Outflow=0.22 cfs  0.062 af

Peak Elev=37.01'  Storage=1,809 cf   Inflow=2.54 cfs  0.252 afPond P2: BIO 2
   Outflow=0.82 cfs  0.252 af

Peak Elev=39.52'  Storage=0.170 af   Inflow=14.34 cfs  1.421 afPond UG: UG DET
   Outflow=11.11 cfs  1.421 af

Total Runoff Area = 14.960 ac   Runoff Volume = 3.458 af   Average Runoff Depth = 2.77"
21.19% Pervious = 3.170 ac     78.81% Impervious = 11.790 ac
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Summary for Subcatchment 1: DMA-1

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

Runoff = 14.34 cfs @ 9.95 hrs,  Volume= 1.421 af,  Depth> 2.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type I 24-hr  25-yr Rainfall=4.30"

Area (ac) CN Description

4.820 98 Paved parking, HSG A
1.240 39 >75% Grass cover, Good, HSG A

6.060 86 Weighted Average
1.240 20.46% Pervious Area
4.820 79.54% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 1: DMA-1

Runoff

Hydrograph

Time  (hours)
30292827262524232221201918171615141312111098765

F
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(c
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Type I 24-hr

25-yr Rainfall=4.30"

Runoff Area=6.060 ac

Runoff Volume=1.421 af

Runoff Depth>2.81"

Tc=5.0 min

CN=86

14.34 cfs
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Summary for Subcatchment 2: DMA-2

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

Runoff = 2.54 cfs @ 9.95 hrs,  Volume= 0.252 af,  Depth> 2.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type I 24-hr  25-yr Rainfall=4.30"

Area (ac) CN Description

0.860 98 Paved parking, HSG A
0.250 39 >75% Grass cover, Good, HSG A

1.110 85 Weighted Average
0.250 22.52% Pervious Area
0.860 77.48% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 2: DMA-2

Runoff

Hydrograph

Time  (hours)
30292827262524232221201918171615141312111098765

F
lo

w
  

(c
fs

)

2

1

0

Type I 24-hr

25-yr Rainfall=4.30"

Runoff Area=1.110 ac

Runoff Volume=0.252 af

Runoff Depth>2.73"

Tc=5.0 min

CN=85

2.54 cfs
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Summary for Subcatchment 3: DMA-3

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

Runoff = 0.90 cfs @ 9.95 hrs,  Volume= 0.090 af,  Depth= 2.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type I 24-hr  25-yr Rainfall=4.30"

Area (ac) CN Description

0.320 98 Paved parking, HSG A
0.120 39 >75% Grass cover, Good, HSG A

0.440 82 Weighted Average
0.120 27.27% Pervious Area
0.320 72.73% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 3: DMA-3

Runoff

Hydrograph

Time  (hours)
30292827262524232221201918171615141312111098765

F
lo

w
  

(c
fs

)

1

0

Type I 24-hr

25-yr Rainfall=4.30"

Runoff Area=0.440 ac

Runoff Volume=0.090 af

Runoff Depth=2.46"

Tc=5.0 min

CN=82

0.90 cfs
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Summary for Subcatchment 4: DMA-4

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

Runoff = 0.80 cfs @ 9.94 hrs,  Volume= 0.079 af,  Depth> 3.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type I 24-hr  25-yr Rainfall=4.30"

Area (ac) CN Description

0.250 98 Paved parking, HSG A
0.020 39 >75% Grass cover, Good, HSG A

0.270 94 Weighted Average
0.020 7.41% Pervious Area
0.250 92.59% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 4: DMA-4

Runoff

Hydrograph

Time  (hours)
30292827262524232221201918171615141312111098765

F
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w
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)
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Type I 24-hr

25-yr Rainfall=4.30"

Runoff Area=0.270 ac

Runoff Volume=0.079 af

Runoff Depth>3.53"

Tc=5.0 min

CN=94

0.80 cfs
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Summary for Subcatchment 5: DMA-5

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

Runoff = 1.25 cfs @ 9.94 hrs,  Volume= 0.123 af,  Depth> 3.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type I 24-hr  25-yr Rainfall=4.30"

Area (ac) CN Description

0.390 98 Paved parking, HSG A
0.030 39 >75% Grass cover, Good, HSG A

0.420 94 Weighted Average
0.030 7.14% Pervious Area
0.390 92.86% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 5: DMA-5

Runoff

Hydrograph

Time  (hours)
30292827262524232221201918171615141312111098765

F
lo

w
  

(c
fs

)

1

0

Type I 24-hr

25-yr Rainfall=4.30"

Runoff Area=0.420 ac

Runoff Volume=0.123 af

Runoff Depth>3.53"

Tc=5.0 min

CN=94

1.25 cfs
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Summary for Subcatchment 6: DMA-6

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

Runoff = 0.89 cfs @ 9.94 hrs,  Volume= 0.088 af,  Depth> 3.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type I 24-hr  25-yr Rainfall=4.30"

Area (ac) CN Description

0.280 98 Paved parking, HSG A
0.020 39 >75% Grass cover, Good, HSG A

0.300 94 Weighted Average
0.020 6.67% Pervious Area
0.280 93.33% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 6: DMA-6

Runoff

Hydrograph

Time  (hours)
30292827262524232221201918171615141312111098765

F
lo

w
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)
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Type I 24-hr

25-yr Rainfall=4.30"

Runoff Area=0.300 ac

Runoff Volume=0.088 af

Runoff Depth>3.53"

Tc=5.0 min

CN=94

0.89 cfs
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Summary for Subcatchment 7: DMA-7

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

Runoff = 0.24 cfs @ 9.96 hrs,  Volume= 0.030 af,  Depth= 1.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type I 24-hr  25-yr Rainfall=4.30"

Area (ac) CN Description

0.130 98 Paved parking, HSG A
0.150 39 >75% Grass cover, Good, HSG A

0.280 66 Weighted Average
0.150 53.57% Pervious Area
0.130 46.43% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 7: DMA-7

Runoff
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Time  (hours)
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Type I 24-hr

25-yr Rainfall=4.30"

Runoff Area=0.280 ac

Runoff Volume=0.030 af

Runoff Depth=1.27"

Tc=5.0 min

CN=66

0.24 cfs
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Summary for Subcatchment 8: DMA-8

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

Runoff = 7.10 cfs @ 9.94 hrs,  Volume= 0.699 af,  Depth> 3.08"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type I 24-hr  25-yr Rainfall=4.30"

Area (ac) CN Description

2.320 98 Paved parking, HSG A
0.400 39 >75% Grass cover, Good, HSG A

2.720 89 Weighted Average
0.400 14.71% Pervious Area
2.320 85.29% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 8: DMA-8

Runoff

Hydrograph

Time  (hours)
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Type I 24-hr

25-yr Rainfall=4.30"

Runoff Area=2.720 ac

Runoff Volume=0.699 af

Runoff Depth>3.08"

Tc=5.0 min

CN=89

7.10 cfs
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Summary for Subcatchment 9: DMA-9

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

Runoff = 2.00 cfs @ 9.95 hrs,  Volume= 0.204 af,  Depth= 2.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type I 24-hr  25-yr Rainfall=4.30"

Area (ac) CN Description

0.760 98 Paved parking, HSG A
0.350 39 >75% Grass cover, Good, HSG A

1.110 79 Weighted Average
0.350 31.53% Pervious Area
0.760 68.47% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 9: DMA-9

Runoff

Hydrograph

Time  (hours)
30292827262524232221201918171615141312111098765
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Type I 24-hr

25-yr Rainfall=4.30"

Runoff Area=1.110 ac

Runoff Volume=0.204 af

Runoff Depth=2.21"

Tc=5.0 min

CN=79

2.00 cfs
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Summary for Subcatchment 10: DMA-10

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

Runoff = 0.54 cfs @ 9.96 hrs,  Volume= 0.062 af,  Depth= 1.47"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type I 24-hr  25-yr Rainfall=4.30"

Area (ac) CN Description

0.260 98 Paved parking, HSG A
0.250 39 >75% Grass cover, Good, HSG A

0.510 69 Weighted Average
0.250 49.02% Pervious Area
0.260 50.98% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 10: DMA-10

Runoff

Hydrograph

Time  (hours)
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Type I 24-hr

25-yr Rainfall=4.30"

Runoff Area=0.510 ac

Runoff Volume=0.062 af

Runoff Depth=1.47"

Tc=5.0 min

CN=69

0.54 cfs
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Summary for Subcatchment 11: DMA-11

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

Runoff = 4.12 cfs @ 9.95 hrs,  Volume= 0.408 af,  Depth> 2.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Type I 24-hr  25-yr Rainfall=4.30"

Area (ac) CN Description

1.400 98 Paved parking, HSG A
0.340 39 >75% Grass cover, Good, HSG A

1.740 86 Weighted Average
0.340 19.54% Pervious Area
1.400 80.46% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 11: DMA-11

Runoff

Hydrograph

Time  (hours)
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Type I 24-hr

25-yr Rainfall=4.30"

Runoff Area=1.740 ac

Runoff Volume=0.408 af

Runoff Depth>2.81"

Tc=5.0 min

CN=86

4.12 cfs
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Summary for Reach 1R: Holder St. Discharge

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.510 ac, 50.98% Impervious,  Inflow Depth = 1.47"    for  25-yr event
Inflow = 0.22 cfs @ 10.11 hrs,  Volume= 0.062 af
Outflow = 0.22 cfs @ 10.11 hrs,  Volume= 0.062 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs

Reach 1R: Holder St. Discharge
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Inflow Area=0.510 ac
0.22 cfs

0.22 cfs
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Summary for Reach 2R: Proposed Discharge

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 14.960 ac, 78.81% Impervious,  Inflow Depth > 2.77"    for  25-yr event
Inflow = 20.58 cfs @ 9.98 hrs,  Volume= 3.457 af
Outflow = 20.58 cfs @ 9.98 hrs,  Volume= 3.457 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs

Reach 2R: Proposed Discharge
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Inflow Area=14.960 ac
20.58 cfs

20.58 cfs



Type I 24-hr  25-yr Rainfall=4.30"DLX7 - Cypress Amazon Delivery
  Printed  8/18/2020Prepared by {enter your company name here}

Page 17HydroCAD® 10.00-22  s/n 02878  © 2018 HydroCAD Software Solutions LLC

Summary for Reach 4R: 42" Site SD Discharge

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 14.450 ac, 79.79% Impervious,  Inflow Depth > 2.82"    for  25-yr event
Inflow = 20.38 cfs @ 9.98 hrs,  Volume= 3.394 af
Outflow = 20.38 cfs @ 9.98 hrs,  Volume= 3.394 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs

Reach 4R: 42" Site SD Discharge
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Inflow Area=14.450 ac
20.38 cfs

20.38 cfs
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Summary for Pond 7P: BIO 7

Inflow Area = 0.280 ac, 46.43% Impervious,  Inflow Depth = 1.27"    for  25-yr event
Inflow = 0.24 cfs @ 9.96 hrs,  Volume= 0.030 af
Outflow = 0.16 cfs @ 10.05 hrs,  Volume= 0.030 af,  Atten= 35%,  Lag= 5.3 min
Primary = 0.16 cfs @ 10.05 hrs,  Volume= 0.030 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 35.29' @ 10.05 hrs   Surf.Area= 160 sf   Storage= 73 cf

Plug-Flow detention time= 3.9 min calculated for 0.030 af (100% of inflow)
Center-of-Mass det. time= 3.9 min ( 870.6 - 866.7 )

Volume Invert Avail.Storage Storage Description

#1 37.00' 484 cf Open Storage (Prismatic) Listed below (Recalc)
#2 34.00' 96 cf Soil (Prismatic) Listed below (Recalc)

240 cf Overall  x 40.0% Voids
#3 33.00' 32 cf Stone (Prismatic) Listed below (Recalc)

80 cf Overall  x 40.0% Voids

612 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

37.00 80 0 0
38.00 224 152 152
39.00 440 332 484

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

34.00 80 0 0
35.00 80 80 80
36.00 80 80 160
37.00 80 80 240

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

33.00 80 0 0
34.00 80 80 80

Device Routing     Invert Outlet Devices

#1 Primary 33.00' 8.0"  Round 8" Outlet   
L= 25.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 33.00' / 32.90'   S= 0.0040 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.35 sf   

#2 Device 1 33.00' 2.0" Vert. 2" Drain Tile    C= 0.600   
#3 Device 1 38.50' 36.0" Horiz. Riser    C= 0.600   Limited to weir flow at low heads   
#4 Primary 39.00' 6.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   
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Primary OutFlow  Max=0.16 cfs @ 10.05 hrs  HW=35.28'   (Free Discharge)
1=8" Outlet  (Passes 0.16 cfs of 2.18 cfs potential flow)

2=2" Drain Tile  (Orifice Controls 0.16 cfs @ 7.14 fps)
3=Riser  ( Controls 0.00 cfs)

4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Pond 7P: BIO 7

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.280 ac

Peak Elev=35.29'

Storage=73 cf
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Summary for Pond 8P: BIO 8

[82] Warning: Early inflow requires earlier time span

Inflow Area = 2.720 ac, 85.29% Impervious,  Inflow Depth > 3.08"    for  25-yr event
Inflow = 7.10 cfs @ 9.94 hrs,  Volume= 0.699 af
Outflow = 0.86 cfs @ 10.76 hrs,  Volume= 0.698 af,  Atten= 88%,  Lag= 48.9 min
Primary = 0.86 cfs @ 10.76 hrs,  Volume= 0.698 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 38.37' @ 10.76 hrs   Surf.Area= 12,278 sf   Storage= 9,167 cf

Plug-Flow detention time= 120.3 min calculated for 0.696 af (100% of inflow)
Center-of-Mass det. time= 119.0 min ( 882.3 - 763.3 )

Volume Invert Avail.Storage Storage Description

#1 38.00' 12,388 cf Open Storage (Prismatic) Listed below (Recalc)
#2 35.00' 5,700 cf Soil (Prismatic) Listed below (Recalc)

11,400 cf Overall  x 50.0% Voids
#3 34.00' 1,900 cf Stone (Prismatic) Listed below (Recalc)

3,800 cf Overall  x 50.0% Voids

19,988 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

38.00 3,800 0 0
39.00 6,176 4,988 4,988
40.00 8,624 7,400 12,388

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

35.00 3,800 0 0
36.00 3,800 3,800 3,800
37.00 3,800 3,800 7,600
38.00 3,800 3,800 11,400

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

34.00 3,800 0 0
35.00 3,800 3,800 3,800

Device Routing     Invert Outlet Devices

#1 Primary 34.00' 8.0"  Round 8" Outlet   
L= 25.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 34.00' / 33.90'   S= 0.0040 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.35 sf   

#2 Device 1 34.00' 4.0" Vert. 4" Drain Tile    C= 0.600   
#3 Device 1 39.50' 36.0" Horiz. Riser    C= 0.600   Limited to weir flow at low heads   
#4 Primary 39.90' 4.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
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Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=0.86 cfs @ 10.76 hrs  HW=38.37'   (Free Discharge)
1=8" Outlet  (Passes 0.86 cfs of 3.24 cfs potential flow)

2=4" Drain Tile  (Orifice Controls 0.86 cfs @ 9.87 fps)
3=Riser  ( Controls 0.00 cfs)

4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Pond 8P: BIO 8

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=2.720 ac

Peak Elev=38.37'

Storage=9,167 cf

7.10 cfs

0.86 cfs
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Summary for Pond 9P: BIO 9

Inflow Area = 1.110 ac, 68.47% Impervious,  Inflow Depth = 2.21"    for  25-yr event
Inflow = 2.00 cfs @ 9.95 hrs,  Volume= 0.204 af
Outflow = 0.64 cfs @ 10.12 hrs,  Volume= 0.204 af,  Atten= 68%,  Lag= 10.3 min
Primary = 0.64 cfs @ 10.12 hrs,  Volume= 0.204 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 38.45' @ 10.12 hrs   Surf.Area= 2,920 sf   Storage= 1,431 cf

Plug-Flow detention time= 25.8 min calculated for 0.204 af (100% of inflow)
Center-of-Mass det. time= 25.7 min ( 833.4 - 807.7 )

Volume Invert Avail.Storage Storage Description

#1 40.00' 7,456 cf Open Storage (Prismatic) Listed below (Recalc)
#2 37.00' 1,752 cf Soil (Prismatic) Listed below (Recalc)

4,380 cf Overall  x 40.0% Voids
#3 36.00' 584 cf Stone (Prismatic) Listed below (Recalc)

1,460 cf Overall  x 40.0% Voids

9,792 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

40.00 1,460 0 0
41.00 3,710 2,585 2,585
42.00 6,032 4,871 7,456

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

37.00 1,460 0 0
38.00 1,460 1,460 1,460
39.00 1,460 1,460 2,920
40.00 1,460 1,460 4,380

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

36.00 1,460 0 0
37.00 1,460 1,460 1,460

Device Routing     Invert Outlet Devices

#1 Primary 36.00' 8.0"  Round 8" Outlet   
L= 25.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 36.00' / 35.90'   S= 0.0040 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.35 sf   

#2 Device 1 36.00' 4.0" Vert. 4" Drain Tile    C= 0.600   
#3 Device 1 41.00' 36.0" Horiz. Riser    C= 0.600   Limited to weir flow at low heads   
#4 Primary 41.50' 6.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   
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Primary OutFlow  Max=0.63 cfs @ 10.12 hrs  HW=38.44'   (Free Discharge)
1=8" Outlet  (Passes 0.63 cfs of 2.27 cfs potential flow)

2=4" Drain Tile  (Orifice Controls 0.63 cfs @ 7.26 fps)
3=Riser  ( Controls 0.00 cfs)

4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Pond 9P: BIO 9

Inflow
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Hydrograph

Time  (hours)
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Inflow Area=1.110 ac

Peak Elev=38.45'

Storage=1,431 cf
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Summary for Pond 10P: BIO 10

Inflow Area = 0.510 ac, 50.98% Impervious,  Inflow Depth = 1.47"    for  25-yr event
Inflow = 0.54 cfs @ 9.96 hrs,  Volume= 0.062 af
Outflow = 0.22 cfs @ 10.11 hrs,  Volume= 0.062 af,  Atten= 60%,  Lag= 8.8 min
Primary = 0.22 cfs @ 10.11 hrs,  Volume= 0.062 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 38.29' @ 10.11 hrs   Surf.Area= 484 sf   Storage= 279 cf

Plug-Flow detention time= 9.0 min calculated for 0.062 af (100% of inflow)
Center-of-Mass det. time= 9.0 min ( 861.2 - 852.2 )

Volume Invert Avail.Storage Storage Description

#1 38.00' 1,422 cf Open Storage (Prismatic) Listed below (Recalc)
#2 35.00' 173 cf Soil (Prismatic) Listed below (Recalc)

432 cf Overall  x 40.0% Voids
#3 34.00' 58 cf Stone (Prismatic) Listed below (Recalc)

144 cf Overall  x 40.0% Voids

1,652 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

38.00 144 0 0
39.00 324 234 234
40.00 576 450 684
41.00 900 738 1,422

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

35.00 144 0 0
36.00 144 144 144
37.00 144 144 288
38.00 144 144 432

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

34.00 144 0 0
35.00 144 144 144

Device Routing     Invert Outlet Devices

#1 Primary 34.00' 8.0"  Round 8" Outlet   
L= 25.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 34.00' / 33.90'   S= 0.0040 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.35 sf   

#2 Device 1 34.00' 2.0" Vert. 2" Drain Tile    C= 0.600   
#3 Device 1 39.50' 36.0" Horiz. Riser    C= 0.600   Limited to weir flow at low heads   
#4 Primary 40.00' 6.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
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2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=0.22 cfs @ 10.11 hrs  HW=38.28'   (Free Discharge)
1=8" Outlet  (Passes 0.22 cfs of 3.20 cfs potential flow)

2=2" Drain Tile  (Orifice Controls 0.22 cfs @ 9.87 fps)
3=Riser  ( Controls 0.00 cfs)

4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Pond 10P: BIO 10

Inflow
Primary

Hydrograph

Time  (hours)
30292827262524232221201918171615141312111098765

F
lo

w
  

(c
fs

)

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Inflow Area=0.510 ac

Peak Elev=38.29'

Storage=279 cf

0.54 cfs

0.22 cfs



Type I 24-hr  25-yr Rainfall=4.30"DLX7 - Cypress Amazon Delivery
  Printed  8/18/2020Prepared by {enter your company name here}

Page 26HydroCAD® 10.00-22  s/n 02878  © 2018 HydroCAD Software Solutions LLC

Summary for Pond P2: BIO 2

[82] Warning: Early inflow requires earlier time span

Inflow Area = 1.110 ac, 77.48% Impervious,  Inflow Depth > 2.73"    for  25-yr event
Inflow = 2.54 cfs @ 9.95 hrs,  Volume= 0.252 af
Outflow = 0.82 cfs @ 10.12 hrs,  Volume= 0.252 af,  Atten= 68%,  Lag= 10.2 min
Primary = 0.82 cfs @ 10.12 hrs,  Volume= 0.252 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 37.01' @ 10.12 hrs   Surf.Area= 2,710 sf   Storage= 1,809 cf

Plug-Flow detention time= 21.6 min calculated for 0.252 af (100% of inflow)
Center-of-Mass det. time= 21.7 min ( 802.4 - 780.7 )

Volume Invert Avail.Storage Storage Description

#1 37.00' 3,875 cf Open Storage (Prismatic) Listed below (Recalc)
#2 34.00' 1,350 cf Soil (Prismatic) Listed below (Recalc)

2,700 cf Overall  x 50.0% Voids
#3 33.00' 450 cf Stone (Prismatic) Listed below (Recalc)

900 cf Overall  x 50.0% Voids

5,675 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

37.00 900 0 0
38.00 1,925 1,413 1,413
39.00 3,000 2,463 3,875

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

34.00 900 0 0
35.00 900 900 900
36.00 900 900 1,800
37.00 900 900 2,700

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

33.00 900 0 0
34.00 900 900 900

Device Routing     Invert Outlet Devices

#1 Primary 33.00' 8.0"  Round 8" Outlet   
L= 25.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 33.00' / 32.90'   S= 0.0040 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.35 sf   

#2 Device 1 33.00' 4.0" Vert. 4" Drain Tile    C= 0.600   
#3 Device 1 37.50' 36.0" Horiz. Riser    C= 0.600   Limited to weir flow at low heads   
#4 Primary 38.00' 4.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
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Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=0.82 cfs @ 10.12 hrs  HW=36.99'   (Free Discharge)
1=8" Outlet  (Passes 0.82 cfs of 3.07 cfs potential flow)

2=4" Drain Tile  (Orifice Controls 0.82 cfs @ 9.42 fps)
3=Riser  ( Controls 0.00 cfs)

4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Pond P2: BIO 2

Inflow
Primary

Hydrograph

Time  (hours)
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Summary for Pond UG: UG DET

[82] Warning: Early inflow requires earlier time span

Inflow Area = 6.060 ac, 79.54% Impervious,  Inflow Depth > 2.81"    for  25-yr event
Inflow = 14.34 cfs @ 9.95 hrs,  Volume= 1.421 af
Outflow = 11.11 cfs @ 10.01 hrs,  Volume= 1.421 af,  Atten= 23%,  Lag= 4.2 min
Primary = 11.11 cfs @ 10.01 hrs,  Volume= 1.421 af

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 39.52' @ 10.01 hrs   Surf.Area= 0.023 ac   Storage= 0.170 af

Plug-Flow detention time= 27.4 min calculated for 1.421 af (100% of inflow)
Center-of-Mass det. time= 27.0 min ( 803.3 - 776.3 )

Volume Invert Avail.Storage Storage Description

#1 35.70' 0.173 af 48.0"  Round Pipe Storage
L= 600.0'

Device Routing     Invert Outlet Devices

#1 Primary 35.70' 18.0"  Round Culvert   
L= 28.9'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 35.70' / 35.10'   S= 0.0208 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 1.77 sf   

#2 Device 1 35.70' 6.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 37.50' 12.0" Vert. Orifice/Grate X 2.00    C= 0.600   

Primary OutFlow  Max=10.93 cfs @ 10.01 hrs  HW=39.47'   (Free Discharge)
1=Culvert  (Passes 10.93 cfs of 14.78 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 1.77 cfs @ 9.03 fps)
3=Orifice/Grate  (Orifice Controls 9.16 cfs @ 5.83 fps)
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Pond UG: UG DET

Inflow
Primary

Hydrograph

Time  (hours)
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Attachment E - Existing Conditions Exhibit 
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LEGEND:

PROPERTY LINE

PROPOSED 6" PVC PIPE

DRAINAGE AREA BOUNDARY

EXISTING CONTOURS

PROPOSED CONTOURS

PR. DRAINAGE PATH

PROPOSED  LANDSCAPING

PROPOSED PAVEMENT

EXISTING BUILDING

PROPOSED SIDEWALK

PAVEMENT MAINTENANCE AREA

- NO SOIL DISTURBANCE

SITE CONDITIONS SUMMARY:

PARCEL AREA = 22.31 ACRES

PROJECT LIMITS = 14.96 ACRES

PAVEMENT MAINTENANCE = 5.50 ACRES

PROJECT AREA= 9.46 ACRES

INFILTRATION IS INFEASIBLE (GROUNDWATER DEPTH IS

LESS THAN 10-FT)

PROPOSED CONDITIONS AREA SUMMARY

END-PROJECT CONDITION

PERVIOUS AREA = 23%

IMPERVIOUS AREA = 77%

DMA (WATER QUALITY CALC)

AREA= 9.46 ACRES

IMPERVIOUS AREA = 7.28 ACRES

85% RAINFALL DEPTH= 0.85 INCH

DCV 21,308 CF

SWQDV (DMA-1)= 9,340 CF

SWQDV (DMA-2)= 1,390 CF

SWQDV (DMA-3)= 950 CF

SWQDV (DMA-4)= 708 CF

SWQDV (DMA-5)= 1,101 CF

SWQDV (DMA-6)= 786 CF

SWQDV (DMA-7)= 432 CF

SWQDV (DMA-8)= 6,275 CF

SWQDV (DMA-9)= 890 CF

SWQDV (DMA-10)= 450 CF

SWQDV (TOTAL)= 22,322 CF

BIO1
BIORETENTION W UNDERDRAIN

BIO7
FILTERRA BIOSCAPE VAULT

BIO1

BIO1

BIO1

BIO1

BIO7

BIO7

BIO7

BIO7 BIO7 BIO7

BIO7

BIO1

REV 06/23/2020

REV 07/02/2020

REV 08/04/2020

REV 08/14/2020
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