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Introduction:

The proposed development will consists of the a new welcome center, 2 separate 8 unit hotel suite buildings, remodeling of the existing home along with a new driveway and surface parking areas. The Green Leaf Inn is intended to be an environmentally friendly sustainable design, green building project. The green building design will extend to all parts of the project including building materials, water and sewerage design, heating and cooling, energy creation and usage and to the site storm water design and landscaping. In keeping with the green building design we have incorporated porous pavement in the parking lot, bioswale and a rain garden to provide runoff absorption and water filtering. Due the existing clay soils and ground water depth we are not able to meet the DNR and County storm water requirements with just the above mentioned practices, so a typical storm water pond, with a normal water volume was also incorporated into the site design. The result is that after development the peak runoff rates will be less that under pre-developed conditions and the water quality will be provided so that over 80% to total suspended sediment is removed. Due to the infiltration rates of the existing soils this site is exempt from the infiltration requirements. However with the porous pavement, bioswale and rain garden this development will provide some infiltration and ground water recharge.  

Storm water management requirements:
The storm water management requirements for this project need to meet the requirements of Walworth County and the requirements of NR 151 and NR 216. These requirements as applied to this project are that the peak runoff rates after development will be equal or less than the runoff rates under the pre-developed conditions during the 2-year, 10-year and 100-year design storm. Water quality requirement for this project is that 80% of total suspended sediment (TSS) be removed prior to discharge from the property.  This project is exempt from the infiltration requirements since the existing soils have an infiltration rate less than 0.6 inches/hour.

Existing Site:  (See the Existing Conditions Plan: Appendix “A”).

The pre-developed conditions are an existing House with a detached garage and asphalt drive with undeveloped land as woods and grass in good.  The areas and curve numbers (CN) are as follows.
Cover: 
0.25 acres  Impervious Area (Building and Asphalt)

2.70 acres Grass cover in Good Condition – Off site contributing area (Equal to area draining to pond 1 and pond 2 under the developed conditions)

3.42 acres Grass cover in Good Condition

1.05 acres Woods in Good Condition 

Total Area 
7.42 Acres (site area plus offsite contributing area)

Curve Numbers:
Impervious Surface, CN = 98




Grass in Good Condition: Hydrologic soil groups (HSG) C, 

CN = 74
Woods in Good Condition: Hydrologic soil groups (HSG) C, 

CN = 70
Developed Site:  (See the Proposed Conditions Plan: Appendix “B”).

Soil Types:
Based on the soil analysis completed by HERR Environmental, Inc. the soil types are silty clay loam. (See Appendix A). The site soils are in Hydrologic soil group (HSG), C. The existing site soils, below the top soil layer have an estimated infiltration rate of 0.1 to 0.3 inches per hour and therefore do not meet the minimum requirements for infiltration, This site is exempt from the infiltration requirements of NR 151. 
Cover: 
0.37 acres  Impervious Area (Building)


0.44 acres Gravel-Pave porous pavement


0.06 acres  Pond normal water surface

   
2.70 acres Grass cover in Good Condition – Off site contributing area

2.80 acres Grass cover in Good Condition

1.05 acres Woods in Good Condition 

Total Area:
7.42 Acres (site area plus offsite contributing area)
Curve Numbers:
Impervious Surface, CN = 98




Pond Water Surface, CN = 98




Gravel-Pave, CN=89




Grass in Good Condition: H.S.G. “C”, CN = 74







Woods in Good Condition: H.S.G. “C”, CN = 70

Storm Water Facilities
The storm water management design for the Green Leaf Inn development has multiple storm water practices and devices to reduce runoff impacts provide water quality and to allow as much storm water infiltration as is practical given the existing soil conditions. The following are the variety of practices that are being used on this project. See the proposed condition plan in Appendix B for the location and construction detail of each storm water facility.
Bioswale

The north portion of the site, including most of the area of new development, along with 1.4 acres of offsite area will be directed into a new bio-swale along the west boundary of the site. The bioswale is designed to allow the runoff to slowly meander down the swale with a minimum slope of 0.8%. This allows the storm water to infiltrate in the soils and to be absorbed and filtrated by the native prairie grasses and plants along the swale. This will provide sediment and pollutant removal and will reduces the peak runoff exiting the swale. The swale will discharge into the storm water pond.

Porous Pavement (GravelPave)

All the parking, driveways and most of the walks will be constructed with a porous pavement system call gravelpave2. This pavement will allow runoff the infiltrate in the gravel layer which will reduce the peak runoff as compares to a standard pavement, trap sediment and pollutants and provide groundwater infiltration and recharge as much as the existing soils will allow.  The following is a link to the product website for additional information: http://www.invisiblestructures.com/GV2/gravelpave.htm.

Rain Garden

To the south the existing house a new rain garden will be installed. The rain garden and new swale just the northeast of the rain garden is design to solve an existing drainage problem along the southeast corner of the house, which likely is a result from the runoff of 1.3 offsite acres from the property to the east that drains onto the site. The proposed rain garden will provide runoff control and water quality. There will be 2 feet of engineered soil, per the DNR Technical Standard 1004,  consisting of  40% sand, 30% sandy loam top soil and 30% compost. Since the underlying soils have somewhat limited infiltration potential, a 4” drain tile will be placed within the engineered soil so that there is not a permanent ponding on water and the vegetation will be able to survive. The drain tile will discharge into the storm water pond. The garden will be planted with vegetation that can be sustained in the moist environment and that provides filtrating and absorption of the storm water runoff. The rain garden is designed to provide runoff control and water quality during smaller storm events. During larger storms that runoff will be safely passed through the spillway that drain to the woods in the southeast and ultimately drains to the 24” culvert that discharges under S.T.H. 50.

Pond
A storm water pond, with a permanent water volume to allow for sediment to settle out and an additional storage volume for larger storm events will be created in the southwest corner of the site. The pond will have an 8’ safety shelf, where the permanent pool will be 12” or less. The pond will have a 24” clay liner that will separate the normal pond water from the ground water to prevent any ground water pollution. After providing water quality and reducing the peak runoff, storm water will discharge into the woods in the southwest and ultimately to the existing 26”culvert that drains to the south under S.T.H “50”.
Rainfall Values:
2-Year: 2.8”

10-Year: 4.1”

100-Year: 5.8”

All rainfall data is for a 24-hour duration per the required design rainfall depths for Walworth County, per the County’s Storm water Ordnance.

Method of Analysis:

The storm water runoff quantity was calculated using the methods outlines in TR-55 (“Urban Hydrology for Small Watersheds” by the U.S. Department of Agriculture’s Soil Conservation Services).  Calculations were performed with the “HydroCAD 7.10” computer software.  Water quality calculations were done using SLAMM for Windows “Source Loading and Management Model” version 9.2.5.  

Drainage Summary: (See Calculations in Appendix)

	Area
	2 Year Storm
	10 Year Storm
	100 Year Storm

	
	
	
	

	Existing Conditions
	
	
	

	Subcatchment 1 – 

Area to east culvert
	3.31 cfs
	7.43 cfs
	13.54 cfs

	Subcatchment 2  - 

Area to west culvert
	1.35 cfs
	3.15 cfs
	5.85 cfs

	Reach3 (Total runoff)
	4.60 cfs
	10.45 cfs
	19.15 cfs

	
	
	
	

	Proposed Conditions
	
	
	

	Subcatchment 1 

(Into Bioswale and pond)
	3.04 cfs
	6.46 cfs
	11.44 cfs

	Pond 1 (Storm water pond - out)
	1.78 cfs
	2.83 cfs
	9.04 cfs

	Subcatchment 2 

(into rain garden)
	1.29 cfs
	2.88 cfs
	5.23 cfs

	Pond 2 (Rain Garden - out)
	0.71 cfs
	2.84 cfs
	5.20 cfs

	Subcatchment 3 

 (East area draining to culvert)
	0.61 cfs
	1.45 cfs
	2.71 cfs

	Subcatchment 4 

(West area draining to culvert)
	0.49 cfs
	1.11 cfs
	2.03 cfs

	Reach 1  (total runoff)
	2.93 cfs
	7.22 cfs
	16.13 cfs

	Total Peak Discharge
	2.93 cfs
	7.22 cfs
	16.13 cfs

	      Allowable Discharge
	4.60 cfs
	10.45 cfs
	19.15 cfs


Water Quality Calculations

Water quality with over 80% total suspended solids (TSS) being removed prior to off site discharge has been accomplish with a combination of the swales, bioswale, rain garden and storm water pond with a permanent water storage of five feet. The TSS for this site is 82.58%, quantified using the WinSLAMM program (See appendix B).  
Conclusion:

The runoff from the proposed development will drain into a bioswale, a rain garden and/or a storm water pond. These storm water facilities will reduce the peak runoff rate to below the pre-developed conditions, provide ground water recharge as much as the existing soil will allow and provide water quality, removing more that 80% of total suspended sediment and pollutants. The proposed development meets and exceeds all of the storm water management requirements for the Town of Delavan, Walworth County and the State of Wisconsin per NR 151. Electronic copies of the HydroCad or WinSLAMM files can be provided to the County if requested.

	
	Runoff Volume
(cu ft)
	Percent Runoff Volume Reduction
	Particulate Solids Concentration (mg/L)
	Particluate Solids 
Yield (lbs)
	Percent Particulate Solids Reduction

	Source Area Total without Controls
	28,315
	0 %
	205.3
	362.7
	0 %

	Total Before Drainage System:
	28,312
	0.01%
	205.3
	362.7
	0.00%

	Total After Drainage System:
	20,878
	26.27%
	205.3
	267.4
	26.28%

	Total After Outfall Controls:
	20,876
	26.27%
	48.53
	63.19
	82.58%

	Annualized Total After Outfall Controls:
	21,166
	
	
	    64.06
	


APPENDIX  A

Existing Conditions

APPENDIX  B

Proposed Conditions
APPENDIX  C

Maintenance Plan
The maintenance activities listed below are aimed to ensure these practices continue serving their intended functions in perpetuity.  The list of activities is not all inclusive, but rather indicates the minimum type of maintenance that can be expected for this particular site.    
Bioswale and Rain Garden Minimum Maintenance Requirements:  

To ensure the proper function of storm water bioswale, the following list of maintenance activities are recommended:

1. A minimum of 70% soil cover must be maintained on the basin and swale bottom to ensure infiltration, water quality characteristic and to limit eroison
2. The basin and all components (grass swales, inlets, outlets, etc.) should be inspected after each heavy rain, but at a minimum of once per year. If the basin is not draining properly (within 72 hours), further inspection may be required by persons with expertise in storm water management and/or soils.  

· If soil testing shows that the soil surface has become crusted, sealed or compacted, some deep tillage should be performed.  Deep tillage will cut through the underlying soils at a 2-3 foot depth, loosening the soil and improving infiltration rates, with minimal disturbance of the surface vegetation.  Types of tillage equipment that can be used include a subsoiler or straight, narrow-shanked chisel plow.

· If sedimentation is determined to be causing the failure, the accumulated sediment must be removed and the area reseeded in accordance with the notes above.  If it has been determined by said persons that the engineered soils are faulty and cannot ever be used for infiltration, then they should be replaced.

3. All outlet pipes, and other flow control devices must be kept free of debris.  Any blockage must be removed immediately.  

4. Any eroding areas must be repaired immediately to prevent premature sediment build-up in the system.  Erosion matting is recommended for repairing grassed areas. .

5. No trees are to be planted or allowed to grow on the earthen berms of the bottom of the basin.  On the berms, tree root systems can reduce soil compaction and cause berm failure.  On the basin bottom, trees may shade out the native grasses.  The basin must be inspected annually and any woody vegetation removed.

6. Grass swales leading to the basin shall be preserved to allow free flowing of surface runoff in accordance with approved grading plans.  No buildings or other structures are allowed in these areas.  No grading or filling is allowed that may interrupt flows in any way.  

7. No grading or filling of the swale, basin or berms other than for sediment removal is allowed.

8. Any other repair or maintenance needed to ensure the continued function of the bioswale or rain garden basin.

Wet Detention Basin Minimum Maintenance Requirements:  

To ensure the proper long-term function of the wet detention basin, the following activities must be completed:

1.  All outlet pipes must be checked monthly to ensure there is no blockage from floating debris or ice, especially the orifices and the trash rack on the riser in the main basin.  Any blockage must be removed immediately.  

2. Grass swales shall be preserved to allow free flowing of surface runoff in accordance with approved grading plans.  No buildings or other structures are allowed in these areas.  No grading or filling is allowed that may interrupt flows in any way.  

3. Grass swales, inlets and outlets must be checked after heavy rains (minimum of annually) for signs of erosion.  Any eroding areas must be repaired immediately to prevent premature sediment build-up in the basin.  Erosion matting is recommended for repairing grassed areas. 

4. NO trees are to be planted or allowed to grow on the earthen berms.  Tree root systems can reduce soil compaction and cause berm failure.  The berms must be inspected annually and any woody vegetation removed.

5. If floating algae or weed growth becomes a nuisance (decay odors, etc.), it must be removed from the basin and deposited where it cannot drain back into the basin.  Removal of the vegetation from the water reduces regrowth the following season (by harvesting the nutrients).  Wetland vegetation must be maintained along the waters edge for safety and pollutant removal purposes.  

6. When sediment in the basin has accumulated to an elevation of three feet below the outlet elevation, it must be removed.  All removed sediment must be placed in an appropriate upland disposal site and stabilized (grass cover) to prevent sediment from washing back into the basin.  Failure to remove sediment will cause re-suspension of previously trapped sediments and increase downstream deposition. 

7. Any other repair or maintenance needed to ensure the continued function of the storm water practices.







