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NARRATIVE 

This project consists of the construction of a new Industrial Manufacturing 

Facility along Northport Avenue. The site is located within Jefferson County, WV. The 

project will include new buildings, asphalt employee parking lot, asphalt truck trailer 

storage area, asphalt drive lanes and concrete pavement. The design includes a concrete 

lined settling pond, a 60 mil HDPE lined reuse pond and a 60 mil HDPE lined 

stormwater detention pond. The stormwater management facilities for this site have been 

designed to satisfy the City of Ranson and WV MS4 requirements for water quality and 

quantity control. 

The settling and reuse pond will be used to control 24.7 acres of the post-

development area.  The settling pond is split into 2 bays.  Runoff will be directed into a 

trough with keyways that allow water to flow into the bays.  The keyways will have a 

weir system that will allow a bay to be shut down in order to clean out debris that has 

settled out of the stormwater runoff.  A concrete weir separates the settling pond from the 

reuse pond.  Once runoff reaches an elevation of 562.0’ in the settling pond, it flows into 

the reuse pond.  Water that collects in the reuse pond will then be used as process water 

for the manufacturing facility.  At no point will water be discharged from these ponds.    

The Stormwater Detention Pond will be used to control 48.9 acres of the post-

development area. It has been designed to minimize the post development runoff for the 2 

year and 10 year storm events. It utilizes a 48” diameter riser structure with three 6” low 

flow orifices to control the varying storm frequencies.  A 36” gate valve will be installed 

in the outlet pipe as a safety feature.  In the event of an accidental discharge of toxic 

material into the basin, the gate valve will be used to prevent this material from leaving 

the site.  

The following table lists the stormwater quality BMPs that will be used in each 

contributing drainage area. 

 TARGET TREATMENT 
VOLUME 

OBTAINED 
TREATMENT VOLUME 

Level II Water Quality 
Swale 

23,432 CF 23,432 CF 

Level I Bioretention 6,534 CF 6,534 CF 

Rainwater Harvesting 46,555 CF 46,555 CF 
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  Contributing Drainage Area A will incorporate eight Level II water quality swales 

which will provide 58,300.2 cubic feet of storage and Level I bioretention areas which 

will provide 148,779.8 cubic feet of storage.  The total target volume for this drainage 

area is 78,517 cubic feet.  We have obtained a volume of 29,966 cubic feet leaving a 

deficit of 48,551 cubic feet (See WV MS4 Stormwater Compliance Spreadsheet Results 

in this report).  Within this drainage area we are also using five Flexstorm Pure Filters 

(See manufacturer’s information within this report) which will be filtering 7.4 acres of 

impervious and 5.9 acres of pervious surface.  Flexstorm Pure Filters are rated for >80% 

removal efficiency of street sweep- size particles, 99% TSS removal of OK-110 US 

Silica Sand and 97% total petroleum hydrocarbon removal.  We are requesting these filter 

bags be considered in the reduction in our treatment volume deficit. 

 Contributing Drainage Area B will incorporate rainwater harvesting as a means to 

satisfy stormwater reduction compliance.  Water collected within this drainage area will 

be used as process water within the manufacturing facility.  Roxul USA, Inc. intends to 

use 158,503 gallons per day for manufacturing purposes. The settling/reuse basin which 

receives the drainage from this drainage area has a storage capacity of 644,003 cubic feet.  

The total target volume for this drainage area is 54,686 cubic feet.  We have obtained a 

volume of 46,555 cubic feet leaving a deficit of 8,131 cubic feet.  Within this drainage 

area, two Zurn Z-1189 Oil/Water Separators will be used.  One will treat water coming 

from a truck wash station and the other will treat runoff from the diesel fuel tank area. 

 Eight water quality swales will be used within Contributing Drainage Area A in 

order to help bring the site into MS4 compliance.  The site will also utilize four ditches 

which will convey water to the stormwater and E&S facilities.  Ditches D-1 and D-2 will 

be used to collect offsite water and direct it into the stormwater system of Contributing 

Drainage Area B.  Ditches D-3 and D-4 are temporary ditches which will be used to 

direct water into Sediment Basin 1 during earthmoving activities.  As soon as disturbed 

areas are fully stabilized, these ditches will be removed and Sediment Basin 1 will be 

converted into a stormwater basin.  The following chart shows specifications for the 

swales and ditches used within this site. 
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SWALES AND DITCHES SPECIFICATIONS 

 1” 
Rainfall 

V 

10 Yr. 
V 

10 Yr. 
Surface 

El. 

25 Yr. 
Surface 

El. 

Free 
board 

Peak 
Flow 

Bottom 
Width 

Side Depth Slope 

Swale 1 1.21 fps 4.27 fps 0.55’ 0.61’ 0.95’ 15.6 cfs 5’ 3:1 1.5’ 2.4% 

Swale 2 1.69 fps 3.58 fps 0.29’ 0.31 1.21’ 6.09 cfs 5’ 3:1 1.5’ 3.7% 

Swale 3 1.21 fps 2.38 fps 0.43’ 0.46 1.07’ 6.44 cfs 5’ 3:1 1.5’ 1.0% 

Swale 4 1.20 fps 2.43 fps 0.31’ 0.34 1.19’ 4.47 cfs 5’ 3:1 1.5’ 1.5% 

Swale 5 0.79 fps 3.09 fps 0.48’ 0.54 1.02’ 9.54 cfs 5’ 3:1 1.5’ 1.4% 

Swale 6 0.70 fps 1.81 fps 0.14’ 0.15 1.36’ 1.37 cfs 5’ 3:1 1.5’ 2.5% 

Swale 7 0.96 fps 2.30 fps 0.30’ 0.33 1.20’ 4.08 cfs 5’ 3:1 1.5’ 1.4% 

Swale 8 0.66 fps 1.24 fps 0.16’ 0.17 1.34’ 1.09 cfs 5’ 3:1 1.5’ 1.0% 

Ditch D-1 0.54 fps 2.92 fps 0.54’ 0.61 0.46’ 4.86 cfs 2’ 3:1 1’ 1.3% 

Ditch D-2 1.13 fps 4.73 fps 1.52’ 1.68 0.48’ 36.2 cfs 2’ 3:1 2’ 1.1% 

Ditch D-3 3.63 fps 7.75 fps 1.96’ 2.13 0.54’ 120.3 cfs 2’ 3:1 2.5’ 1.9% 

Ditch D-4 3.96 fps 8.85 fps 1.82’ 1.98 0.59’ 123.1 cfs 2’ 3:1 2.5’ 2.7% 

 

STORMWATER MANAGEMENT BASIN SPECIFICATIONS 

Sediment Basin #1 

Drainage Area – 48.9 ac     
Required Storage Volume – 176,040 cf 
Wet Storage Volume – 108,479 cf 
Dry Storage Volume – 108,479 cf 
Total Storage Volume – 216,958 cf 
25 Year Elevation – 562.34’ 
Cleanout Elevation – 558.20’ 
Riser – 48”, Barrel – 36” 
Bottom Elevation – 557.0’ 
Embankment Elevation – 566.0’ 
Riser Elevation – 561.0’ 
Low Flow Orifice – (1) 7” Hole @ 559.2’ 
Outfall Elevation – 555.65’ 
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Sediment Basin #2 

Drainage Area – 16.2 ac     
Required Storage Volume – 58,320 cf 
Wet Storage Volume – 71,461 cf 
Dry Storage Volume – 71,461 cf 
Total Storage Volume – 142,922 cf 
25 Year Elevation – 576.30’ 
Cleanout Elevation – 573.7’ 
Riser – 36”, Barrel – 24” 
Bottom Elevation – 573.0’ 
Embankment Elevation – 577.0’ 
Riser Elevation – 576.0’ 
Low Flow Orifice – (1) 6” Hole @ 574.5’ 
Outfall Elevation – 571.34’ 
 
Stormwater Basin 

Drainage Area – 48.9 ac     
25 Year Elevation – 562.32’ 
Cleanout Elevation – 558.20’ 
Riser – 48”, Barrel – 36” 
Bottom Elevation – 557.0’ 
Embankment Elevation – 566.0’ 
Riser Elevation – 561.0’ 
Low Flow Orifice – (3) 6” Hole @ 559.2’ 
Outfall Elevation – 555.65’ 
 
Settling/Reuse Basin 

Drainage Area – 24.7 ac     
25 Year Elevation – 560.76’ 
Bottom Elevation – 554.0’ 
Embankment Elevation – 564.0’ 
 
 
Pre & Post Development Analysis 

  The majority of the proposed pre-developed site drains into the small valley north 

of the proposed Sediment Basin 1.  We used this point when analyzing the pre-developed 

runoff in the chart below.  There are two water quantity control structures that will be 

used to control the proposed site.  A stormwater basin will be used in Contributing 

Drainage Area A which will discharge into our pre-developed analysis point.  

Contributing Drainage Area B will be control by use of the settling/reuse pond.  Water 
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collected by this facility will at no times be discharged, but will be used as process water 

within the manufacturing facility.   

 The pre-developed analysis point has a contributing drainage area of 61.5 acres all 

of which is predominately covered in scrub brush and forested area.  During post 

development, 48.9 acres of Drainage Area A will be routed through the stormwater basin 

and be discharged into our pre-developed analysis point.  Drainage Area B contains 24.7 

acres of drainage area which will be routed into the settling/reuse point which will in turn 

be used in the manufacturing facility.  At no time will this basin discharge.  The 

following table summarizes the pre and post development peak runoff rates for the 

proposed site.  The project site is located in a known Karst area. Adjustment factors of 

0.33 (2-yr storm), 0.43 (10-yr storm) and 0.50 (100-yr storm) have been used to 

determine the pre-developed Karst adjusted peak flow rates. 

 

Storm 
Event 

Pre-Dev 
Peak 

Pre-Dev 
Karst 

Adjusted 

Post-Dev 
Peak 

From Storm 
Basin 

Post-Dev 
Peak Routed 
Thru Storm 

Basin 

Post-Dev 
Peak Routed 
Thru Reuse 

Basin 
2 year 115.72 cfs 38.19 cfs 1.564 cfs 89.79 cfs 72.65 cfs 

10 year 255.37 cfs 109.81 cfs 3.646 cfs 162.44 cfs 129.74 cfs 

100 year 419.20 cfs 209.60 cfs 41.07 cfs 244.01 cfs 194.22 cfs 
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Contributing Drainage Area Analysis 

  The following table shows a breakdown of the drainage areas for each 

contributing drainage area. 

CONTRIBUTING DRAINAGE AREA A 

Drainage 
Area 

Total Area 
(AC) 

Impervious 
(AC) 

Pervious 
(AC) 

CN Adjusted
CN 

Swale 1 3.34 0.73 2.61 83 73 

Swale 2 1.05 0.77 0.28 93 73 

Swale 3 1.08 0.89 0.19 95 73 

Swale 4 0.75 0.63 0.12 95 73 

Swale 5 2.10 0.30 1.80 82 73 

Swale 6 0.24 0.16 0.08 92 73 

Swale 7 0.74 0.42 0.32 90 73 

Swale 8 0.18 0.16 0.02 96 73 

DI #4 0.77 0.61 0.16 94 73 

DI #6 3.47 3.47 0.00 98 73 

DI #7 1.11 0.66 0.45 90 73 

DI #8 1.39 1.23 0.16 96 73 

DI #9 1.74 1.49 0.25 95 73 

DI #10 0.38 0.00 0.38 79 73 

MH #11 6.85 0.00 6.85 79 73 

DI #13 1.65 0.58 1.07 86 73 

DI #14 1.62 1.40 0.22 95 73 

DI #15 2.50 2.28 0.22 96 73 

Bioretention 3.00 1.60 1.40 89 73 
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CONTRIBUTING DRAINAGE AREA B 

Drainage 
Area 

Total Area 
(AC) 

Impervious 
(AC) 

Pervious 
(AC) 

CN Adjusted
CN 

DI #22   1.33 1.28 0.05 97 81 

DI #23 1.07 1.07 0.00 98 81 

DI #24 0.85 0.85 0.00 98 81 

DI #25 0.85 0.85 0.00 98 81 

DI #26 0.55 0.55 0.00 98 81 

DI #27 0.80 0.80 0.00 98 81 

Ditch D-1 1.17 0.00 1.17 79 81 

Ditch D-2 8.72 0.00 8.72 79 81 

DI #29 1.01 1.01 0.00 98 81 

DI #30 0.26 0.26 0.00 98 81 

DI #31 0.89 0.89 0.00 98 81 

DI #32 1.65 1.65 0.00 98 81 

DI #33 0.53 0.53 0.00 98 81 

DI #34 1.50 1.05 0.45 92 81 

DI #35 0.45 0.45 0.00 98 81 

DI #36 0.46 0.46 0.00 98 81 

DI #38 0.57 0.57 0.00 98 81 

DI #39 0.60 0.36 0.24 90 81 

DI #40 1.39 0.88 0.51 91 81 
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Hydrology Assumptions 

 

  Time of Concentration of 6 (min) was used to model the watershed.  

 Runoff Coefficients – SCS Runoff Method      

o Pervious areas were analyzed utilizing a runoff coefficient (C) value of 79 

for lawn areas. 

o Impervious areas were analyzed utilizing a runoff coefficient (C) value of 

98. 

 Determining Runoff 

o The SCS Runoff Method was used to determine the flows that enter the 

detention facilities. 

 

Flexstorm Pure Filter Maintenance and Inspection 

1. Inspection should occur following any rain event >½”.  
2. Post construction inspections should occur 4 times per year. In snowfall affected             

regions additional inspections should take place before and after snowfall season. 
3. Industrial application site inspections (loading ramps, wash racks, maintenance 

facilities) should occur on a regularly scheduled basis no less than 3 times/year. 
 

At 50% saturation the average 2’x2’ Adsorb-it lined PC filter will retain approximately 
75 oz (4.2 lbs) of oil and should be serviced. To recover the oils the filter can be 
centrifuged or passed through a wringer. Oil skimmer pouches start to turn black when 
saturated, indicating time for replacement. Each ClearTec Rubberizer pouch will absorb 
~62oz (4 lbs) of oil before needing re-placement. Dispose of all oil contaminated 
products in accordance with EPA guidelines. ClearTec Rubberizer, since a solidifier, will 
not leach under pressure and can be disposed of in most landfills, recycled for industrial 
applications, or burned as fuel. 
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Cistern Storage 
Associated with Design 

Volume (gallons)

Average Annual 
Overflow days for 

storms <=1" 
(days/year)*

Average Annual Overflow 
Volume for storms <= 1" 

(1000's gal/year)*

Runoff Reduction 
Volume Credit

40,000 33 6,457 51%
80,000 34 5,521 58%
120,000 31 4,570 65%
200,000 23 3,058 77%
280,000 16 2,050 84%
400,000 9 1,125 91%
520,000 5 711 95%
720,000 3 471 96%

Total Annual Volume contributed to cistern inlet by storms <=1" (1000's gal/year) = 13058

* Excludes overflow that occurs for storms > 1"

RUNOFF REDUCTION VOLUME: RESULTS FOR PRECIP <=1"
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Runoff Reduction Volume Credit Chart

Runoff Reduction Volume Credit
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RESULTS: USING PRECIPITATION DATA FROM ALL STORMS

Cistern Storage 
Associated with 
Design Volume 

(gallons)

Average 
Annual 

Overflow days 
for all storms 
(days/year)

Average Annual 
Overflow 

Volume for all 
storms (1000's 

gal/year)

Average 
Annual 

"Dry" days 
(days/year)

Average 
Cistern 
Volume

% of Demand Met by 
Captured Rainwater

Annual Volume 
Supplied, Demand Met 

(1000's gal/year)

40,000 40 12,034 325 6,150 18% 10,608
80,000 41 10,894 324 12,612 20% 11,870
120,000 38 9,705 322 17,950 22% 12,749
200,000 30 7,731 317 27,899 23% 13,643
280,000 23 6,244 305 40,374 25% 15,033
400,000 16 4,612 295 56,226 27% 16,079
520,000 12 3,484 294 71,270 28% 16,818
720,000 8 2,201 284 95,924 30% 17,788

NOTE: CALCULATIONS ON THIS SHEET INCLUDE ALL PRECIPITATION EVENTS 
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Water Supply Chart
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West Virginia MS4 Stormwater Compliance Spreadsheet v2.0; April 2013

Site Data Summary

Site Land Cover Summary

A Soils B Soils C Soils D Soils Total % of 

Total

Forest (acres) 0.00 0.00 0.00 0.00 0.00 0.00

Turf (acres) 0.00 44.30 0.00 0.00 44.30 60.19

Impervious (acres) 0.00 29.30 0.00 0.00 29.30 39.81

73.60 100.00

Site Rv 0.50

Post Development Treatment Volume (ft3) 133,203

Total Runoff Volume Reduction (ft3) 76,520

Drainage Area Summary

D.A. A D.A. B D.A. C D.A. D D.A. E Total

Forest (acres) 0.00 0.00 0.00 0.00 0.00 0.00

Turf (acres) 33.10 11.20 0.00 0.00 0.00 44.30

Impervious (acres) 15.80 13.50 0.00 0.00 0.00 29.30

73.60



Drainage Area A Summary

Land Cover Summary

A Soils B Soils C Soils D Soils Total % of 

Total

Forest (acres) 0.00 0.00 0.00 0.00 0.00 0.00

Turf (acres) 0.00 33.10 0.00 0.00 33.10 67.69

Impervious (acres) 0.00 15.80 0.00 0.00 15.80 32.31

48.90

BMP Selections

Practice Credit 

Area 

(acres)

Runoff 

Reduction 

(ft3)

Downstream Practice

Water Quality Swale, Level 2 16.00 23,432
Bioretention, Level 1 or Urban Bioretention (4.2.3.B) 3.00 6,534

Total Impervious Cover Treated (acres) 5.94

Total Turf Area Treated (acres)  13.06



Drainage Area B Summary

Land Cover Summary

A Soils B Soils C Soils D Soils Total % of 

Total

Forest (acres) 0.00 0.00 0.00 0.00 0.00 0.00

Turf (acres) 0.00 11.20 0.00 0.00 11.20 22.90

Impervious (acres) 0.00 13.50 0.00 0.00 13.50 27.61

24.70

BMP Selections

Practice Credit 

Area 

(acres)

Runoff 

Reduction 

(ft3)

Downstream Practice

To Rainwater Harvesting (4.2.8) 13.50 46,555

Total Impervious Cover Treated (acres) 13.50

Total Turf Area Treated (acres)  0.00



Channel and Flood Protection

Weight

ed CN

1‐year 

storm 

Adjusted 

CN

2‐year 

storm 

Adjust

ed CN

10‐

year 

storm 

Adjust

ed CN

Target Rainfall Event (in) 2.70 3.35 5.15

D.A. A CN 73 0 0 58

D.A. B CN 81 0 0 0

D.A. C CN 0 0 0 0

D.A. D CN 0 0 0 0

D.A. E CN 0 0 0 0
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