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PURPOSE 
 

Per NJDEP’s request to incorporate more nonstructural measures on “Station Place” and “Woodcrest 

Station Business Park” projects, this addendum is presented to provide the engineering information 

concerning the porous pavement and recharge systems provided and accepted by Mr. Keith Stampfel 

and Mr. Dhruv Patel of the Department.  This addendum is a supplement to the two (2) drainage reports 

for “Station Place” and Woodcrest Station Business Park” projects.  This report will discuss the design 

of the porous pavement and recharge systems for the water quality storm.  These systems were only 

designed to provide additional areas of recharge to promote groundwater recharge throughout the site, 

rather than concentrating it in one or two areas.  All the required groundwater recharge and water 

quality volumes are handled within the proposed infiltration/detention basins as designed in the previous 

reports. 

 

PROJECT HISTORY 

 
Based on the proposal, “Station Place” consists of five (5) apartment buildings (144 units); “Woodcrest 

Station Business Park” consists of two (2) flex/office buildings.  Both projects provide sidewalks, 

asphalt parking lots, landscaping, lighting, stormwater management systems, and other associated 

improvements.  The stormwater management systems for both project sites will consist of on-site inlets, 

stormwater sewer system and infiltration/detention basins.  Both basins will discharge into an adjacent 

unmade tributary to Cooper River via proposed controlled outlet structures.  The basins with their 

respective outlet structures are designed such that the development runoff directed into the stormwater 

management facility for the 2-year, 10-year and 100-year storm will be controlled or detained in order 

to limit the discharge from the site to 50%, 75% and 80% respectively of the pre-development peak rate 

of runoff from the same year storm for the corresponding existing drainage area.  The stormwater 

management facilities are also designed to meet water quality and groundwater recharge standards 

based in the NJDEP Stormwater Management Regulations.  These calculations for the stormwater 

management systems being proposed for the “Station Place” and “Woodcrest Station Business Park” 

projects can be found in the following reports: 

 

1. Stormwater Management Report for “Woodcrest Station Business Park” dated July 23, 2018, 

revised August 12, 2020. 

2. Stormwater Management Report for “Station Place” dated July 23, 2018, revised July 15, 2019. 

 

Per NJDEP’s review of the Freshwater Wetlands and Flood Hazard Area Permit Application, the 

Department has requested the applicant to incorporate additional non-structural measures such as porous 

pavement and recharge systems to provide additional groundwater recharge throughout the site.  Both 

projects have incorporated porous pavement and recharge systems throughout the site per the 

Department’s request. 
 

RUNOFF COMPUTATIONS 
 

The soils onsite are mapped by the United States Department of Agriculture (USDA) as Freehold-

Downer-Urban land complex.  The parent material of Freehold-Downer soils is glauconite bearing 

loamy eolian deposits and/or glauconite bearing loamy fluviomarine deposits.  The landforms consisting 

with these soils include flats and low hills.  The soils are well drained with a seasonal high-water table 

reported as greater than 80 inches.  The reported saturated hydraulic conductivity is moderately high to 

high.   

 

Based on the NJDEP’s Best Management Practices (BMP) manual and N.J.A.C. 7:8 requirements, the 

Water Quality Design Storm was utilized for the porous pavement and recharge system.  As described 
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in the Stormwater Management Rules, the NJDEP stormwater quality design storm has a total rainfall 

depth of 1.25 inches and a total duration of two hours.  Water quality calculations shall take into account 

the distribution of rain from the water quality design storm, as reflected in the table below: 

 

Water Quality Design Storm Distribution 
Time 

(Minutes) 

Cumulative 

Rainfall (Inches) 

Time 

(Minutes) 

Cumulative 

Rainfall (Inches) 

0 0.0000 65 0.8917 

5 0.0083 70 0.9917 

10 0.0166 75 1.0500 

15 0.0250 80 1.0840 

20 0.0500 85 1.1170 

25 0.0750 90 1.1500 

30 0.1000 95 1.1750 

35 0.1330 100 1.2000 

40 0.1660 105 1.2250 

45 0.2000 110 1.2334 

50 0.2583 115 1.2417 

55 0.3583 120 1.2500 

60 0.6250   

 

Runoff hydrographs for the recharge areas were generated using the Hydraflow Hydrograph Extension 

for AutoCAD® Civil 3D® 2018 Version 12 program by Autodesk, Inc. 

 

POROUS PAVING 
 

As mentioned above, the stone bed storage will be designed to retain and infiltrate the water quality 

storm of the contributing drainage area.  Runoff from storms greater than the water quality will drain 

into the proposed storm sewer and discharge to the proposed infiltration/detention basin onsite.  The 

porous pavement will consist of 2.5-inch pervious asphalt with a 2” thickness choker course AASHTO 

No. 57 followed by AASHTO No. 2 coarse aggregate varying depth for required storage.  The tables 

below show the sections of area and volume storage respectively for each project site. 

 

Porous Pavement @ Station Place 

Section 

Runoff 

Volume (cf) 

Required 

Storage Bed 

Depth (in.) 

Provided 

Storage Bed 

Depth (in.) 

Lowest 

Stone 

Encasement 

Invert (ft.) 

TP No. & 

ESHWT 

Elevation 

(ft.) 

Design 

Permeability 

Rate (in./hr.) 

Drain 

Time 

(hrs.) 

1 266 2.6 6 57.32 
* TP#20 – 

53.1 
0.85 1.22 

2 3,382 20.9 21 52.88 
** TP#18 – 

NE @ 49.2 
3.87 2.16 

* Estimated SHWT obtained from the Soil Conservation Service County Soil Survey Report (Appendix 4) 

** ESHWT Not Encountered; Soil Log observed on April 12, 2018. 

 

Porous Pavement @ Woodcrest Station Business Park 

Section 

Runoff 

Volume (cf) 

Required 

Storage Bed 

Depth (in.) 

Provided 

Storage Bed 

Depth (in.) 

Lowest 

Stone 

Encasement 

Invert (ft.) 

TP No. & 

ESHWT 

Elevation 

(ft.) 

Design 

Permeability 

Rate (in./hr.) 

Drain 

Time 

(hrs.) 

1 1,015 12.5 14 69.86 
* TP#26 – 

64.1 
3.21 1.56 

* Estimated SHWT obtained from the Soil Conservation Service County Soil Survey Report (Appendix 4) 
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Runoff volume, required storage bed, and drain time calculations can be found Appendix 1 of this 

Addendum.  
 

SUBSURFACE STORAGE RECHARGE SYSTEMS 

 

The total drainage areas to the proposed subsurface storage recharge systems are comprised of the 

garage roof area at “Station Place” and half of each flex/office building roof area at “Woodcrest Station 

Business Park”.  The storage recharge systems are designed to only retain and infiltrate the water quality 

storm of each contributing roof area.  Storms above the water quality storm will flow through a weir 

wall within each recharge outlet structure and drain into the storm sewer system onsite which discharge 

into the proposed infiltration/detention basins onsite.  The subsurface storage recharge system will be 

constructed with various sizes of perforated HDPE pipes backfilled with ½” to 2” crushed stone 

providing 40% void ratio.  The tables below summarize each system within “Station Place” and 

“Woodcrest Station Business Park” project site. 

 

Subsurface Storage Recharge Systems @ Station Place 

System 

Number 

Number of 

Rows 

Chamber 

Invert 

(ft.) 

Chamber Size 

(in.) 

Barrel Length 

(ft.) 

Stone 

Encasement 

Invert (ft.) 

TP No. & 

ESHWT 

Elevation 

(ft.) 

1 1 55.00 15 75 54.50 TP#1 – 47.5 

2 1 54.70 12 100 54.20 
* TP#21 – 

52.2 

3 1 54.10 12 100 53.60 
** TP#18 – 

NE @ 49.2 

* Estimated SHWT obtained from the Soil Conservation Service County Soil Survey Report (Appendix 4) 

** ESHWT Not Encountered; Soil Log observed on April 12, 2018. 

 

System 

Number 

Runoff Volume 

(cf) 

System Volume 

(cf) 

WQ Surface 

Water Elev. (ft.) 

Design 

Permeability 

Rate (in./hr.) Drain Time (hrs.) 

1 203 216 56.20 10.00 1.08 

2 158 171 55.66 1.31 7.24 

3 158 171 55.06 1.30 7.29 

 

Subsurface Storage Recharge Systems @ Woodcrest Station Business Park 

System 

Number 

Number of 

Rows 

Chamber 

Invert 

(ft.) 

Chamber Size 

(in.) 

Barrel Length 

(ft.) 

Stone 

Encasement 

Invert (ft.) 

TP No. & 

ESHWT 

Elevation 

(ft.) 

1 3 65.60 30 30 65.10 
* TP#27 – 

63.1 

2 2 64.00 30 75 63.50 
* TP#28 – 

58.3 

* Estimated SHWT obtained from the Soil Conservation Service County Soil Survey Report (Appendix 4) 

 

System 

Number 

Runoff Volume 

(cf) 

System Volume 

(cf) 

WQ Surface 

Water Elev. (ft.) 

Design 

Permeability 

Rate (in./hr.) Drain Time (hrs.) 

1 2,614 3,787 67.21 1.07 59.22 

2 2,400 3,015 65.94 1.96 17.94 

 

Runoff volume, subsurface storage volume, and drain time calculations can be found Appendix 2 of this 

Addendum.  
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SOIL BORINGS AND ASSOCIATED INFORMATION 

 

Taylor Wiseman & Taylor, Blue Bell, PA office performed nine (9) additional soil borings and nine (9) 

tube permeameter tests in the areas of the proposed porous pavement and recharge systems on 

December 18th, 2018.  The test pits were excavated using a backhoe to determine soil types, depth to 

estimated seasonal high-water table (ESHWT) if encountered and depth to groundwater (GW) if 

encountered.  The test pits were excavated to depths of roughly eleven feet or until groundwater was 

encountered.  A summary of the findings is shown below:     

 

T.P. 

Location 

Surface 

Elevation 

(ft.) 

Lowest Elev. of 

T.P. 

Excavation 

(ft.) 

Elevation of 

Test 

(ft.) 

ESHWT 

Elevation 

(ft.) 

GW 

Elevation 

(ft.) 

Infiltration 

Rate 

(in./hr.) 

TP-20 58.1 47.6 54.1 NE NE 1.71 

TP-21 57.2 46.4 51.7 NE NE 2.63 

TP-22 59.2 48.4 52.2 NE NE 2.61 

TP-23 60.0 50.0 52.5 NE NE 12.5 

TP-24 57.5 46.7 53.0 NE NE 7.74 

TP-25 68.6 57.6 62.6 NE NE 16.5 

TP-26 69.1 58.7 63.1 NE NE 6.41 

TP-27 68.1 57.4 64.6 NE NE 2.14 

TP-28 63.3 52.5 58.8 NE NE 3.92 

*(NE) – Not Encountered 

 

Below is a summary of additional soil boring information performed on April 12, 2018 which were used 

due to their proximity of the proposed porous pavement and recharge systems. 

 

T.P. 

Location 

Surface 

Elevation 

(ft.) 

Lowest Elev. of 

T.P. 

Excavation 

(ft.) 

Elevation of 

Test 

(ft.) 

ESHWT 

Elevation 

(ft.) 

GW 

Elevation 

(ft.) 

Infiltration 

Rate 

(in./hr.) 

TP-1 55.0 45.7 49.0 47.5 45.7 36.9 

TP-18 59.5 49.2 55.3 NE NE 10.76 

*(NE) – Not Encountered 

 

PROJECT SUMMARY 
 

Based on the above analyses, the stormwater management measures designed for this proposed 

development meet the requirements of the NJDEP Stormwater Management regulations at N.J.A.C.7:8.   
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Watershed Model Schematic
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12

Project: Station Place Recharge System.Rev1.gpw Friday, 02 / 1 / 2019

Hyd. Origin Description

Legend

1 SCS Runoff Roof 1

2 Reservoir Recharge System #1

3 SCS Runoff Roof 2

4 Reservoir Recharge System #2

5 SCS Runoff Roof 3

6 Reservoir Recharge System #3



Hydrograph Return Period Recap

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph

No. type hyd(s) Description

(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

1 SCS Runoff ------ 0.088 ------- ------- ------- ------- ------- ------- ------- Roof 1

2 Reservoir 1 0.000 ------- ------- ------- ------- ------- ------- ------- Recharge System #1

3 SCS Runoff ------ 0.068 ------- ------- ------- ------- ------- ------- ------- Roof 2

4 Reservoir 3 0.000 ------- ------- ------- ------- ------- ------- ------- Recharge System #2

5 SCS Runoff ------ 0.068 ------- ------- ------- ------- ------- ------- ------- Roof 3

6 Reservoir 5 0.000 ------- ------- ------- ------- ------- ------- ------- Recharge System #3

Proj. file: Station Place Recharge System.Rev1.gpw Friday, 02 / 1 / 2019

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12



Hydrograph Summary Report

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 0.088 5 70 203 ------ ------ ------ Roof 1

2 Reservoir 0.000 5 n/a 0 1 56.20 203 Recharge System #1

3 SCS Runoff 0.068 5 70 158 ------ ------ ------ Roof 2

4 Reservoir 0.000 5 n/a 0 3 55.66 158 Recharge System #2

5 SCS Runoff 0.068 5 70 158 ------ ------ ------ Roof 3

6 Reservoir 0.000 5 n/a 0 5 55.06 158 Recharge System #3

Station Place Recharge System.Rev1.gpw Return Period: 1 Year Friday, 02 / 1 / 2019

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Friday, 02 / 1 / 2019

Hyd. No. 1

Roof 1

Hydrograph type =  SCS Runoff Peak discharge =  0.088 cfs
Storm frequency =  1 yrs Time to peak =  70 min
Time interval =  5 min Hyd. volume =  203 cuft
Drainage area =  0.055 ac Curve number =  98*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.00 min
Total precip. =  1.25 in Distribution =  Custom
Storm duration =  T:\Koldomasov\WQ.cds Shape factor =  284

* Composite (Area/CN) = [(0.050 x 98)] / 0.055
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Roof 1

Hyd. No. 1 -- 1 Year

Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Friday, 02 / 1 / 2019

Hyd. No. 2

Recharge System #1

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  1 yrs Time to peak =  n/a
Time interval =  5 min Hyd. volume =  0 cuft
Inflow hyd. No. =  1 - Roof 1 Max. Elevation =  56.20 ft
Reservoir name =  Recharge System #1 Max. Storage =  203 cuft

Storage Indication method used.

0 25 50 75 100 125 150

Q (cfs)

0.00 0.00

0.01 0.01

0.02 0.02

0.03 0.03

0.04 0.04

0.05 0.05

0.06 0.06

0.07 0.07

0.08 0.08

0.09 0.09

0.10 0.10

Q (cfs)

Time (min)

Recharge System #1

Hyd. No. 2 -- 1 Year

Hyd No. 2 Hyd No. 1 Total storage used = 203 cuft



Pond Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Friday, 02 / 1 / 2019

Pond No. 1 -  Recharge System #1

Pond Data

UG Chambers -Invert elev. = 55.00 ft,  Rise x Span = 1.25 x 1.25 ft,  Barrel Len = 75.00 ft,  No. Barrels = 1,  Slope = 0.10%,  Headers = No

Encasement -Invert elev. = 54.50 ft,  Width = 3.00 ft,  Height = 1.75 ft,  Voids = 40.00%

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 54.50 n/a 0 0
0.18 54.68 n/a 13 13
0.37 54.87 n/a 16 29
0.55 55.05 n/a 17 46
0.73 55.23 n/a 22 68
0.91 55.41 n/a 25 93
1.10 55.60 n/a 26 119
1.28 55.78 n/a 27 146
1.46 55.96 n/a 26 172
1.64 56.14 n/a 24 196
1.83 56.33 n/a 20 216

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  0.00 0.00 0.00 0.00

Span (in) =  0.00 0.00 0.00 0.00

No. Barrels =  0 0 0 0

Invert El. (ft) =  0.00 0.00 0.00 0.00

Length (ft) =  0.00 0.00 0.00 0.00

Slope (%) =  0.00 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  4.00 0.00 0.00 0.00

Crest El. (ft) =  56.25 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  Rect --- --- ---

Multi-Stage =  No No No No

Exfil.(in/hr) =  0.000 (by Contour)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 54.50 --- --- --- --- 0.00 --- --- --- --- --- 0.000
0.18 13 54.68 --- --- --- --- 0.00 --- --- --- --- --- 0.000
0.37 29 54.87 --- --- --- --- 0.00 --- --- --- --- --- 0.000
0.55 46 55.05 --- --- --- --- 0.00 --- --- --- --- --- 0.000
0.73 68 55.23 --- --- --- --- 0.00 --- --- --- --- --- 0.000
0.91 93 55.41 --- --- --- --- 0.00 --- --- --- --- --- 0.000
1.10 119 55.60 --- --- --- --- 0.00 --- --- --- --- --- 0.000
1.28 146 55.78 --- --- --- --- 0.00 --- --- --- --- --- 0.000
1.46 172 55.96 --- --- --- --- 0.00 --- --- --- --- --- 0.000
1.64 196 56.14 --- --- --- --- 0.00 --- --- --- --- --- 0.000
1.83 216 56.33 --- --- --- --- 0.27 --- --- --- --- --- 0.274



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Friday, 02 / 1 / 2019

Hyd. No. 3

Roof 2

Hydrograph type =  SCS Runoff Peak discharge =  0.068 cfs
Storm frequency =  1 yrs Time to peak =  70 min
Time interval =  5 min Hyd. volume =  158 cuft
Drainage area =  0.042 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.00 min
Total precip. =  1.25 in Distribution =  Custom
Storm duration =  T:\Koldomasov\WQ.cds Shape factor =  284
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Hyd. No. 3 -- 1 Year

Hyd No. 3



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Friday, 02 / 1 / 2019

Hyd. No. 4

Recharge System #2

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  1 yrs Time to peak =  n/a
Time interval =  5 min Hyd. volume =  0 cuft
Inflow hyd. No. =  3 - Roof 2 Max. Elevation =  55.66 ft
Reservoir name =  Recharge System 2 Max. Storage =  158 cuft

Storage Indication method used.
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Recharge System #2

Hyd. No. 4 -- 1 Year

Hyd No. 4 Hyd No. 3 Total storage used = 158 cuft



Pond Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Friday, 02 / 1 / 2019

Pond No. 2 -  Recharge System 2

Pond Data

UG Chambers -Invert elev. = 54.70 ft,  Rise x Span = 1.00 x 1.00 ft,  Barrel Len = 100.00 ft,  No. Barrels = 1,  Slope = 0.10%,  Headers = No

Encasement -Invert elev. = 54.20 ft,  Width = 2.00 ft,  Height = 1.50 ft,  Voids = 40.00%

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 54.20 n/a 0 0
0.16 54.36 n/a 9 9
0.32 54.52 n/a 13 22
0.48 54.68 n/a 13 34
0.64 54.84 n/a 15 49
0.80 55.00 n/a 20 69
0.96 55.16 n/a 22 91
1.12 55.32 n/a 22 113
1.28 55.48 n/a 22 135
1.44 55.64 n/a 20 155
1.60 55.80 n/a 16 171

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  0.00 0.00 0.00 0.00

Span (in) =  0.00 0.00 0.00 0.00

No. Barrels =  0 0 0 0

Invert El. (ft) =  0.00 0.00 0.00 0.00

Length (ft) =  0.00 0.00 0.00 0.00

Slope (%) =  0.00 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  0.00 0.00 0.00 0.00

Crest El. (ft) =  0.00 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  1 --- --- ---

Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Contour)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 54.20 --- --- --- --- --- --- --- --- --- --- 0.000
0.16 9 54.36 --- --- --- --- --- --- --- --- --- --- 0.000
0.32 22 54.52 --- --- --- --- --- --- --- --- --- --- 0.000
0.48 34 54.68 --- --- --- --- --- --- --- --- --- --- 0.000
0.64 49 54.84 --- --- --- --- --- --- --- --- --- --- 0.000
0.80 69 55.00 --- --- --- --- --- --- --- --- --- --- 0.000
0.96 91 55.16 --- --- --- --- --- --- --- --- --- --- 0.000
1.12 113 55.32 --- --- --- --- --- --- --- --- --- --- 0.000
1.28 135 55.48 --- --- --- --- --- --- --- --- --- --- 0.000
1.44 155 55.64 --- --- --- --- --- --- --- --- --- --- 0.000
1.60 171 55.80 --- --- --- --- --- --- --- --- --- --- 0.000



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Friday, 02 / 1 / 2019

Hyd. No. 5

Roof 3

Hydrograph type =  SCS Runoff Peak discharge =  0.068 cfs
Storm frequency =  1 yrs Time to peak =  70 min
Time interval =  5 min Hyd. volume =  158 cuft
Drainage area =  0.042 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.00 min
Total precip. =  1.25 in Distribution =  Custom
Storm duration =  T:\Koldomasov\WQ.cds Shape factor =  284
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Hyd. No. 5 -- 1 Year

Hyd No. 5



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Friday, 02 / 1 / 2019

Hyd. No. 6

Recharge System #3

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  1 yrs Time to peak =  n/a
Time interval =  5 min Hyd. volume =  0 cuft
Inflow hyd. No. =  5 - Roof 3 Max. Elevation =  55.06 ft
Reservoir name =  Recharge System 3 Max. Storage =  158 cuft

Storage Indication method used.
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Pond Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Friday, 02 / 1 / 2019

Pond No. 3 -  Recharge System 3

Pond Data

UG Chambers -Invert elev. = 54.10 ft,  Rise x Span = 1.00 x 1.00 ft,  Barrel Len = 100.00 ft,  No. Barrels = 1,  Slope = 0.10%,  Headers = No

Encasement -Invert elev. = 53.60 ft,  Width = 2.00 ft,  Height = 1.50 ft,  Voids = 40.00%

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 53.60 n/a 0 0
0.16 53.76 n/a 9 9
0.32 53.92 n/a 13 22
0.48 54.08 n/a 13 34
0.64 54.24 n/a 15 49
0.80 54.40 n/a 20 69
0.96 54.56 n/a 22 91
1.12 54.72 n/a 22 113
1.28 54.88 n/a 22 135
1.44 55.04 n/a 20 155
1.60 55.20 n/a 16 171

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  0.00 0.00 0.00 0.00

Span (in) =  0.00 0.00 0.00 0.00

No. Barrels =  0 0 0 0

Invert El. (ft) =  0.00 0.00 0.00 0.00

Length (ft) =  0.00 0.00 0.00 0.00

Slope (%) =  0.00 0.00 0.00 n/a

N-Value =  .000 .000 .000 n/a

Orifice Coeff. =  0.00 0.00 0.00 0.00

Multi-Stage =  n/a No No No

Crest Len (ft) =  0.00 0.00 0.00 0.00

Crest El. (ft) =  0.00 0.00 0.00 0.00

Weir Coeff. =  0.00 0.00 0.00 0.00

Weir Type =  --- --- --- ---

Multi-Stage =  No No No No

Exfil.(in/hr) =  0.000 (by Wet area)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 53.60 --- --- --- --- --- --- --- --- --- --- 0.000
0.16 9 53.76 --- --- --- --- --- --- --- --- --- --- 0.000
0.32 22 53.92 --- --- --- --- --- --- --- --- --- --- 0.000
0.48 34 54.08 --- --- --- --- --- --- --- --- --- --- 0.000
0.64 49 54.24 --- --- --- --- --- --- --- --- --- --- 0.000
0.80 69 54.40 --- --- --- --- --- --- --- --- --- --- 0.000
0.96 91 54.56 --- --- --- --- --- --- --- --- --- --- 0.000
1.12 113 54.72 --- --- --- --- --- --- --- --- --- --- 0.000
1.28 135 54.88 --- --- --- --- --- --- --- --- --- --- 0.000
1.44 155 55.04 --- --- --- --- --- --- --- --- --- --- 0.000
1.60 171 55.20 --- --- --- --- --- --- --- --- --- --- 0.000
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Watershed Model Schematic
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12

Project: Woodcrest Station Business Park Recharge System.Rev3.gpw Monday, 08 / 10 / 2020

Hyd. Origin Description

Legend

1 SCS Runoff Roof 1

2 Reservoir Recharge System #2

3 SCS Runoff Roof 2

4 Reservoir Recharge System #3



Hydrograph Return Period Recap

2

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph

No. type hyd(s) Description

(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

1 SCS Runoff ------ 1.135 ------- ------- ------- ------- ------- ------- ------- Roof 1

2 Reservoir 1 0.000 ------- ------- ------- ------- ------- ------- ------- Recharge System #2

3 SCS Runoff ------ 1.042 ------- ------- ------- ------- ------- ------- ------- Roof 2

4 Reservoir 3 0.000 ------- ------- ------- ------- ------- ------- ------- Recharge System #3

Proj. file: Woodcrest Station Business Park Recharge System.Rev3.gpw Monday, 08 / 10 / 2020

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12



Hydrograph Summary Report

3

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 1.135 5 70 2,614 ------ ------ ------ Roof 1

2 Reservoir 0.000 5 n/a 0 1 67.21 2,614 Recharge System #2

3 SCS Runoff 1.042 5 70 2,400 ------ ------ ------ Roof 2

4 Reservoir 0.000 5 n/a 0 3 65.94 2,400 Recharge System #3

Woodcrest Station Business Park Recharge System.Rev3.gpwReturn Period: 1 Year Monday, 08 / 10 / 2020

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Monday, 08 / 10 / 2020

Hyd. No. 1

Roof 1

Hydrograph type =  SCS Runoff Peak discharge =  1.135 cfs
Storm frequency =  1 yrs Time to peak =  70 min
Time interval =  5 min Hyd. volume =  2,614 cuft
Drainage area =  0.703 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.00 min
Total precip. =  1.25 in Distribution =  Custom
Storm duration =  T:\Koldomasov\WQ.cds Shape factor =  284
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Monday, 08 / 10 / 2020

Hyd. No. 2

Recharge System #2

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  1 yrs Time to peak =  n/a
Time interval =  5 min Hyd. volume =  0 cuft
Inflow hyd. No. =  1 - Roof 1 Max. Elevation =  67.21 ft
Reservoir name =  Recharge System 1 Max. Storage =  2,614 cuft

Storage Indication method used.

5
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Pond Report 6

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Monday, 08 / 10 / 2020

Pond No. 2 -  Recharge System 1

Pond Data

UG Chambers -Invert elev. = 65.60 ft,  Rise x Span = 2.50 x 2.50 ft,  Barrel Len = 30.00 ft,  No. Barrels = 3,  Slope = 0.10%,  Headers = Yes

Encasement -Invert elev. = 65.10 ft,  Width = 15.00 ft,  Height = 3.00 ft,  Voids = 40.00%

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 65.10 n/a 0 0
0.30 65.40 n/a 311 311
0.61 65.71 n/a 334 645
0.91 66.01 n/a 375 1,019
1.21 66.31 n/a 395 1,414
1.51 66.61 n/a 404 1,818
1.82 66.92 n/a 409 2,227
2.12 67.22 n/a 408 2,635
2.42 67.52 n/a 402 3,036
2.73 67.83 n/a 389 3,426
3.03 68.13 n/a 361 3,787

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  0.00 0.00 0.00 0.00

Span (in) =  0.00 0.00 0.00 0.00

No. Barrels =  0 0 0 0

Invert El. (ft) =  0.00 0.00 0.00 0.00

Length (ft) =  0.00 0.00 0.00 0.00

Slope (%) =  0.00 0.00 0.00 n/a

N-Value =  .000 .000 .000 n/a

Orifice Coeff. =  0.00 0.00 0.00 0.00

Multi-Stage =  n/a No No No

Crest Len (ft) =  0.00 0.00 0.00 0.00

Crest El. (ft) =  0.00 0.00 0.00 0.00

Weir Coeff. =  0.00 0.00 0.00 0.00

Weir Type =  --- --- --- ---

Multi-Stage =  No No No No

Exfil.(in/hr) =  0.000 (by Contour)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 65.10 --- --- --- --- --- --- --- --- --- --- 0.000
0.30 311 65.40 --- --- --- --- --- --- --- --- --- --- 0.000
0.61 645 65.71 --- --- --- --- --- --- --- --- --- --- 0.000
0.91 1,019 66.01 --- --- --- --- --- --- --- --- --- --- 0.000
1.21 1,414 66.31 --- --- --- --- --- --- --- --- --- --- 0.000
1.51 1,818 66.61 --- --- --- --- --- --- --- --- --- --- 0.000
1.82 2,227 66.92 --- --- --- --- --- --- --- --- --- --- 0.000
2.12 2,635 67.22 --- --- --- --- --- --- --- --- --- --- 0.000
2.42 3,036 67.52 --- --- --- --- --- --- --- --- --- --- 0.000
2.73 3,426 67.83 --- --- --- --- --- --- --- --- --- --- 0.000
3.03 3,787 68.13 --- --- --- --- --- --- --- --- --- --- 0.000



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Monday, 08 / 10 / 2020

Hyd. No. 3

Roof 2

Hydrograph type =  SCS Runoff Peak discharge =  1.042 cfs
Storm frequency =  1 yrs Time to peak =  70 min
Time interval =  5 min Hyd. volume =  2,400 cuft
Drainage area =  0.646 ac Curve number =  98
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.00 min
Total precip. =  1.25 in Distribution =  Custom
Storm duration =  T:\Koldomasov\WQ.cds Shape factor =  284
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Monday, 08 / 10 / 2020

Hyd. No. 4

Recharge System #3

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  1 yrs Time to peak =  n/a
Time interval =  5 min Hyd. volume =  0 cuft
Inflow hyd. No. =  3 - Roof 2 Max. Elevation =  65.94 ft
Reservoir name =  Recharge System 2 Max. Storage =  2,400 cuft

Storage Indication method used.

8
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Pond Report 9

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Monday, 08 / 10 / 2020

Pond No. 3 -  Recharge System 2

Pond Data

UG Chambers -Invert elev. = 64.00 ft,  Rise x Span = 2.50 x 2.50 ft,  Barrel Len = 75.00 ft,  No. Barrels = 2,  Slope = 0.10%,  Headers = Yes

Encasement -Invert elev. = 63.50 ft,  Width = 10.50 ft,  Height = 3.00 ft,  Voids = 40.00%

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 63.50 n/a 0 0
0.31 63.81 n/a 218 218
0.62 64.11 n/a 253 471
0.92 64.42 n/a 298 769
1.23 64.73 n/a 320 1,090
1.54 65.04 n/a 332 1,421
1.85 65.35 n/a 336 1,757
2.15 65.65 n/a 335 2,092
2.46 65.96 n/a 328 2,420
2.77 66.27 n/a 314 2,734
3.08 66.57 n/a 281 3,015

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  0.00 0.00 0.00 0.00

Span (in) =  0.00 0.00 0.00 0.00

No. Barrels =  0 0 0 0

Invert El. (ft) =  0.00 0.00 0.00 0.00

Length (ft) =  0.00 0.00 0.00 0.00

Slope (%) =  0.00 0.00 0.00 n/a

N-Value =  .000 .000 .000 n/a

Orifice Coeff. =  0.00 0.00 0.00 0.00

Multi-Stage =  n/a No No No

Crest Len (ft) =  0.00 0.00 0.00 0.00

Crest El. (ft) =  0.00 0.00 0.00 0.00

Weir Coeff. =  0.00 0.00 0.00 0.00

Weir Type =  --- --- --- ---

Multi-Stage =  No No No No

Exfil.(in/hr) =  0.000 (by Contour)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 63.50 --- --- --- --- --- --- --- --- --- --- 0.000
0.31 218 63.81 --- --- --- --- --- --- --- --- --- --- 0.000
0.62 471 64.11 --- --- --- --- --- --- --- --- --- --- 0.000
0.92 769 64.42 --- --- --- --- --- --- --- --- --- --- 0.000
1.23 1,090 64.73 --- --- --- --- --- --- --- --- --- --- 0.000
1.54 1,421 65.04 --- --- --- --- --- --- --- --- --- --- 0.000
1.85 1,757 65.35 --- --- --- --- --- --- --- --- --- --- 0.000
2.15 2,092 65.65 --- --- --- --- --- --- --- --- --- --- 0.000
2.46 2,420 65.96 --- --- --- --- --- --- --- --- --- --- 0.000
2.77 2,734 66.27 --- --- --- --- --- --- --- --- --- --- 0.000
3.08 3,015 66.57 --- --- --- --- --- --- --- --- --- --- 0.000
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SOIL BORING AND ASSOCIATED INFORMATION 

























Stormwater Management Addendum 
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SOIL CONSERVATION SERVICE COUNTY SOIL SURVAY 
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