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Grimshaw has prepared the following memorandum on behalf of the New York City Department of Environmental Protection (DEP) in order to provide the Design Commission with a comprehensive set of explanations for all of the significant design changes that have occurred since December 2008 for the Croton Water Treatment Plant’s Above Ground Facilities.  

As per DEP’s request, this document also addresses the conditions for Preliminary Approval that were issued by the Design Commission on December 8, 2008 as well as subsequent inquiries made by the Commission since that date.

Project Overview
Grimshaw began the design of the above ground structures and landscape in the fall of 2006.  Pre-Schematic Design consisted of a programming and conceptual design phase that culminated with the issue of the Pre-Schematic Design Report in February 2007.  The report and project concept was presented to the Art Commission on May 14th, 2007 for Conceptual Design Approval.  The project was well received by the Art Commission and was granted approval to continue into Schematic Design. 

During Pre-Schematic Design, three clear core concepts were established and these concepts continue to give clear direction to the development of the above ground buildings and landscape.  These core concepts include the creative and artistic integration of the buildings into the landscape, a truly sustainable approach to building design and landscape by emphasizing best practice for storm water management and water reuse, and ultimately the enhancement of Van Cortlandt Park for recreation and educational purposes. 

The use of green roofs, locally sourced materials and bermed landscape all contribute to a seamless integration between buildings and landscape.  Landscape additions and subtractions act as natural security barriers, roofs and building facades.  Gabion baskets and stone faced walls act as security interdiction as well as retaining walls and complement the natural landscape through the use of naturally sourced stone.  Building and landscape are combined at the Croton Water Treatment Plant to blur the line between the building and the natural environment.

An essential concept of the design of the above ground buildings and landscape has always been the demonstration of best practice for storm water management and water reuse.  The Croton Water Treatment Plant is an unsurpassed venue to incorporate the use of innovative ecological water treatment technologies and to educate the public about their value.  This integrated set of onsite water management solutions provide tremendous benefit to all stakeholders involved and demonstrates the ecological and economic value of water, in a highly urbanized setting.

This water management solution emphasizes bioengineering ecological features both on and adjacent to the surrounding buildings.  Storm and ground water collection, storage, and water recycling systems are integrated into project design to retain and maintain water flow throughout the site, reducing the need to discharge water into the City’s combined sewer.

The design strategies focus on reuse of onsite groundwater, storm water, and wastewater.  Constructed wetlands filter groundwater and storm water runoff for reuse within the buildings and on the site.  Heat exchangers also use groundwater to mediate building temperatures and to minimize energy use and cost.  

Planted buffers of native grasses, shrubs, and perennial plants are designed to treat excess water from turf grass.  The buffers and landscaped areas will provide a visually pleasing backdrop to screen the golf course, and add habitat for native flora and fauna.  Due to the high evapotranspiration rate of plant material, placing vegetation on and adjacent to building structures provides additional temperature amelioration.  This significantly reduces cooling loads and energy demands. Ultimately, the above ground buildings and landscape at the Croton Water Treatment Plant can become a vital resource for the surrounding neighborhood, borough and City.  Our design intention is to create an enhanced recreational environment at the Moshulu Golf Course complimenting the First Tee mission of promoting learning facilities and educational programs that promote character development and life-enhancing values through the game of golf, as well as provide a demonstrative solution to the ongoing problem of storm water management in New York City.

The above ground buildings and landscape have continued to develop throughout the last year.  Grimshaw has developed architectural, structural and mechanical solutions to complement these core concepts developed in Pre-Schematic and Schematic Design and are confident these initial ideas have continued to drive the design process.  .  Concrete, timber and natural stone structural systems have been developed for structures across the site to maintain a robust and safe environment while continuing to complement the park setting outdoors.  Transparent glass curtain wall systems enhance views throughout these structures and out to the park environment beyond. 

Finally, value engineering has been undertaken within the Schematic Design phase to accurately identify areas that can be simplified to reduce cost but maintain core design concepts.  This value engineering process has enhanced the overall project quality and reduced total cost while not sacrificing design quality.   

Conditions of Preliminary Approval
The New York City Department of Parks and Recreation (DPR), and Grimshaw presented the preliminary design of the Above Ground Facilities for the Croton Filtration Plant to the members of the Design Commission and public on December 8, 2008.  The Commission commended the design and granted the project Preliminary Approval, “with the understanding that the agencies will restudy the design of the golf course parking lot to preserve as much of the open space to the south of the golf course as possible” (Certificate #23373).

Since December of 2008, DEP, DPR, and Grimshaw have taken the Design Commission’s conditions of Preliminary Approval under serious consideration and have worked extensively to develop an alternative golf course parking design that resolves the issues of the golf course parking lot (DPR parking lot) size and location.  The design team produced an alternative design that significantly shifts the golf course parking lot north along Jerome Avenue with a compacted footprint. 

Revised DPR Parking Lot
As per direction from Design Commission, changes were made to reduce the footprint of the parking lot and its associated entry drive within the zone of Temporary Alienation by at least 50%. In efforts to meet this reduction, the DPR parking lot was relocated to the north, while essential drop-off, turnaround, and ADA parking were maintained at the southern location near the Clubhouse entrance. This change reduced the overall footprint within the zone of Temporary Alienation from 1.1 acres to .24 acres, a 75% reduction. Other efforts to reduce overall footprint included a reduction in the number of parking spaces from 75 to 70 as well as a reduction in the size of the parking stall from 10’ x 20’ to 9’ x 18’.

In the process of developing the design for the DPR parking lot, the New York City Department of Transportation (DOT) approved the location of a curb cut at Jerome Avenue directly across from 213th Street, which signaled a change from the mid-block curb cut initially proposed between 212th and 213th Streets. This relocation also shifted the entry road location further north.

The curb cut and Clubhouse entrance location and the requirement to have the DPR parking lot shifted to the north resulted in a split drive scenario and required two turnarounds, one at both the north and south end. Three key parameters of 1) existing elevation at Jerome Avenue curb cut, with 2) proposed finished floor elevation of Clubhouse, and 3) a 5% maximum grades between Clubhouse/ADA parking/drop-off areas, necessitated a grading solution that then required retaining walls along Jerome Avenue street frontage. 

While every effort was made to save existing trees, the new design and grading requires the removal of 5 “less significant trees” (as termed by DPR), which include one at the curb cut and 4 along the entry drive, versus the one existing tree (of greater caliper) required for removal in the Schematic Design of the Preliminary Approval submission.

Also, as the parking lot design has developed, the material finish has changed from one of proposed concrete, to a pervious paving system of cast-in-place concrete with voids filled with drought-tolerant turf and/or gravel.

Below is a bulleted summary of the Schematic Design of the DPR Parking Lot that was submitted for Preliminary Approval in November of 2008:

1.
75 parking spaces
2.
10' X 20' parking stalls
3.
Mid-block curb cut between 212th and 213th streets 
4. Consolidated design of parking to one location on site vs. split parking, entry drive, and turnaround to north and south of site 
5. Design provided combined drop-off, ADA and general parking at building entrance
6.
Drop-off located at 150’-0” from clubhouse entrance 7. Design resulted in loss of one existing tree 
8.
Parking lot location may have required wall, netting, and/or fence to separate functional spaces of 1st tee/fairway and parking lot area. 
9.
Material finish of concrete for entry drive, parking, and turnaround/drop-off 

10.
Footprint = 1.1 acres outside of permanent alienation line 
Below in a bulleted summary of the Revised Schematic Design of the DPR Parking Lot that is currently proposed:

1.
 70 parking spaces 
2.
 9’ X 18’ parking stalls 
3.
 Curb cut located at 213th street  
4.
 Design requires split drive to north for parking; all general public parking located to the north, with split drive, two turnarounds required 
5.
Design maintains essential drop-off, turnaround, and ADA parking to the south at clubhouse entrance 
6.
Drop off located at 185’ +/- from clubhouse 

7.
Design resulted in loss of 5 “less significant existing trees” due to relocation of entry road
8.
Grading of parking lot resulted in need for retaining walls along Jerome Avenue frontage 
9.
Material finish for parking area and turnaround/drop-off to be grasscrete with porous infill- paving will be 30-40% pervious
10.
Footprint = .24 acres outside of permanent alienation line 
Revised DPR Parking Lot:  On-site Water Management and Habitat Creation Plan

The relocation of the parking lot to the north eastern area of the site has been reviewed with our environmental consultants to ensure that the revised design maintains the integrity of the integrated storm water management system as well as the nominated habitats as shown on the drawings submitted in 2008.   
The functional and ecological role of cells 9 and 10 within the storm water management system remain the same in the revised scheme.  A majority of the storm water entering the broader constructed wetland system in a 10 year storm event will detained in cells 1-9.  When the system reaches capacity Cell 9 is designed to overflow into Cell 10, the flooded plain.  The flooded plain is a planted mix of wetland shrubs and tree species.   Permeable soils allow for storm water infiltration and the dense planting creates habitat value and fall color.  The introduction of the parking lot in the cell 9 and 10 area does not change this functional arrangement.  
Grimshaw reviewed the changes to the cell 10 overflow catchment area as a result of the parking lot location moving from the south of the site to the area along Jerome Avenue.  The change to cell 10 has not significantly modified our approach to the storm water management system as it was previously designed during the Schematic Design Phase.  At the moment, cell 10 is being engineered further as we move forward into Construction Documentation and Grimshaw does not foresee any additional changes to the storm water management system.  
In addition, Grimshaw has reviewed the cell 10 habitat creation and plant lists and do not see any necessary modifications to what was planned previously due to the change in the DPR parking lot location.
DEP Secured Area Perimeter Walls
Since December 2008, DEP’s security consultant raised concerns regarding the climbability of the gabion walls that were designed for the perimeter of the DEP secured area. To address these concerns, Grimshaw is currently proposing a stone-faced concrete wall, which maintains the feel of the stone gabion.
The Grimshaw design team proposes using a combination of gabion walls and stone-faced concrete walls for the project to satisfy security requirements, cost reduction measures, and aesthetic goals. Natural stone from the New York City region was chosen as an appropriate material for a cohesive architectural language of the site and various buildings.

A key concept of the Grimshaw team’s wall design has been that the wall profiles follow the natural slope of the land without abrupt changes or stepping. The wall design satisfies the following programmatic requirements:  1) meeting existing grades at property lines, 2) allowing for 4’-0” parapet to meet code where wall exceeds 30” ht. in elevation change, 3) accommodating security requirements of 10’-0” minimum for pedestrian interdiction walls and 3’-6” minimum for vehicle interdiction walls, and 4) functioning as structural/retaining walls, both for early construction of the DEP area below grade work and as permanent retaining walls.

With these design goals in mind, the walls are designed from proposed finished top of wall elevation downwards to subgrade condition, with standard basket units or concrete core taking up varying conditions and grade changes below finished grade. Doing so prevents the walls from stepping up and down to accommodate varying conditions. Specifications are being tightly written to ensure quality of wall construction and finish. Specifications will require that site areas for walls are adequately surveyed, and excavated to finished sub-grade conditions, and that leveling strings are constructed in field to show proposed top of wall to ensure quality and craft of construction and to ensure a level top of wall across the site.

 

DEP Secured Area Perimeter Walls:  Gabion Wall Construction
Typically, gabion wall construction entails the pre-fabrication of selected standard gabion baskets which are delivered to site in a flattened condition, and are pre-fabricated to be clipped together on three sides. Once delivered to site, the baskets are unfolded, and side panels are secured together with binding wire laced along edges with single and double loops, typically 4” between each loop. The wire can be secured with a ring fastener. The baskets are wired together in groups and lifted into place individually atop or alongside gabions already in position. 

Typically, filling the baskets with stone occurs in 3 steps. First, the basket is filled to one third with level surface on top, and then bracing wires are fixed inside; the procedure is repeated when basket is 2/3 full. When the basket is filled, the lids are levered down and laced shut. The crushed stone size is typically 4”-8” diameter to ensure that the stone stays within basket which can have openings of up to 2” diameter.

This project proposes the use of standard gabion basket sizes with the typical finished basket size proposed to be 3’-0”wide x 3’-0” high x 9-0”’long. The 9’-0”long basket actually includes (3) standard basket sizes of 3’-0”wide x 3’-0” high 3’-0”long cells securely wired together with the larger 9’-0” basket. Structurally, the baskets must be stacked in a pyramid formation, usually to the retaining side, to counter lateral forces. To economize on construction, baskets can be stacked on a 1 to 1.5 ratio, which introduces the use of a second standard basket size of 1’-6” wide x 3’-0” high x 3’-0” long. 

A 2’-0” minimum deep aggregate sub-base is added to support the walls at foundation level. And, while not required for structural reasons, gabion basket manufacturers recommend at minimum 1:12 batter on face of walls for aesthetic reasons, to counter a sense of the wall tipping forward. This is particularly useful when wall heights exceed eye level.

As per project aspirations to employ a best practice approach to environmental considerations, the Grimshaw team proposes that the gabion baskets have a nylon coating instead of only galvanized (which reduces longevity of basket) or pvc coating (which poses toxicity impacts to the environment over time). Coating of baskets would be part of the pre-fabrication process.

 

DEP Secured Area Perimeter Walls:  Stone-Faced Concrete Wall Construction

To maintain visual continuity across all site walls, the concrete stone-faced walls have been designed to be 3’-0” wide to match standard gabion basket size of 3’-0” wide.  In an effort to reduce cost, and for economy of stone-facing, the concrete core is proposed to be 2’-0” wide, with typical stone facing 6” deep on each side for a total 3’-0” width. Concrete wall construction will require the use of formwork for the concrete to be cast-in-place. Concrete wall footings will be a minimum of 4’-0” deep to be below frost line.

Once concrete has been poured and cured, walls will require steel dovetail anchors in regular slots across face of wall. The stone pieces will be “laid wet to look dry.” In other words, they will be mortared with recessed joints to give the appearance of a dry-laid stone wall. Heights and lengths of stone will vary according to stone type ultimately selected, but current designs propose a banding design (similar to formation made by sedimentary stone) with stone heights varying 2”-18” high and lengths varying from 9”-72”. The selected stone, either bluestone or granite, will be same type for both concrete walls and gabion basket walls to ensure visual continuity across the site. The selected stone will feature a natural variation in color and texture and will be supplied from a regional quarry within a close distance to New York City.

A range of scale and texture will be used for the stone-faced walls of the various DEP and DPR buildings depending on the building size and its proximity to the site walls. 

DEP Chemical Fill Station and Guard House Canopies
Since December 2008, DEP’s security consultant also raised concerns regarding the roofs of the canopies over the DEP Chemical Fill Station and Guard House.  DEP’s security consultant indicated that the canopies over both buildings represented a significant structural vulnerability in the event of a blast in the DEP secure area. In the original design, both canopies, because of their green roofs, were so heavy that their collapse would also compromise the integrity of the infrastructure below them. In the case of the Chemical Fill Station, a collapse would compromise the chemical intake facility, which would make operation of the filtration plant impossible.

As such, Grimshaw worked to streamline and simplify the design of the canopies, primarily by removing the green roof system. The new design maintains the aesthetic vocabulary of the original canopies, and is responsive to Commissioner Nielsen’s original concern that the visual effect of the green roof over the canopy was undesirable. In addition, the new design has conscientiously avoided impacting the site wide storm water management plan or goals. 
Grimshaw now proposes a lightweight fabric Polytetrafluoroethylene (PTFE) system for the canopies roofs of the Chemical Fill Station and Guard House, with similar canopies at the golf cart path and Tee-box structures within the DPR areas.  All these open-air structures have the same PTFE translucent material and similar steel structural system, reinforcing a cohesive design language across the entire site. PTFE provides good shade and solar heat gain reduction and, as a light-weight material, requires minimal steel support structure compared to many other types of canopies. The canopy structures are optimized to resist wind and lateral forces as well as snow loads and are easily maintained. Unlike ETFE (Ethylene Tetrafluoroethylene) pillow cushion systems, which the design team had considered earlier in the design process, PTFE translucent material is a tensile fabric requiring no mechanical air pressure for support and is less costly. PTFE comes in a wide variety of colors and a suitable color will be chosen to complement the stone site walls and building architecture.

Golf Netting Poles:   Height of Netting and Pole Placement
Detailed review of the more advanced design documents indicated that the filtration plant roof/driving range could not support the cantilevered golf netting poles as originally designed, particularly during heavy snow events. As such, Grimshaw has relocated the golf netting poles to grade, though their function remains unchanged.
The overall pole height has also been optimized: taking into account the trajectory of the golf ball. This has allowed for a reduction in height of the poles at the park end of the driving range.

Plant Selection for Cell 10 
The Design Commission requested the design include a selection of low-branching alders for cell 10 to ensure that the parking lot is well screened from the street.  Trees and/or shrubs will be selected to provide screening of Clubhouse parking lot from eye-level at Jerome Avenue.  These trees/shrubs will provide necessary screening in addition to and/or beyond the screening already provided by proposed, low retaining walls along length of parking lot and Jerome Avenue.  Trees/shrubs will be selected whose mature growth habit will provide screening through branching across a varying grade differential along length of parking lot and turnaround.  Based on current site grading in this area, branching will be required in the range of 4’-0” to 14’-0” heights along this corridor (with branching generally required between 4’-8’ at southern end of parking lot to 6’-14’ at northern end of parking lot at turnaround).
The preliminary submission tree list includes 4 species which were selected based on being an extension of the native species found in and around site, including: Liquidambar Styraciflua, Sweet  Gum; Quercus Bicolor, Swamp White Oak; Quercus Palustris, Pin Oak; and Sassafras Albidum, Sassafras.

Maintenance of Lotuses in Retention Pond
Proposed lily and lotus are Nymphaea odorata and Nelumbo lutea, native perennial species that will survive New York winters. They will die back in winter and emerge again in spring, requiring no additional maintenance.  We have confirmed this with local growers of these species. While development of the pond is still underway, DEP and DPR will continue to work on creating a cooperative plan that ensures the maintenance of the pond as well as the rest of the facilities in the design. 

Summary of Community Response to Design Changes
As per the Design Commission’s request, the agencies and Grimshaw presented the revised and updated preliminary design to the members of the Croton Facility Monitoring Committee (CFMC) on June 18, 2009.  Representatives of the Bronx Borough Present’s office, Council Member G. Oliver Koppell’s office, DEP, DPR, Community Boards 7, 8, and 12, and the public were in attendance.

The following is a compilation of the community concerns expressed by members of the public who attended the CFMC meeting on June 18, 2009.  A memorandum dated July 20, 2009 from DPR is included in this submission and summarizes the questions received that address portions of the design that will serve as DPR facilities.  The responses below each issue were prepared by Grimshaw and will be shared with the individuals who expressed their concerns.  These questions and responses are as follows:

On-site Stormwater and Groundwater Management

a. Will the ponds that will retain storm and groundwater provide some treatment beyond simple retention and if so how much? (Dart Westphal, Mosholu Preservation Corporation)
The ponds are part of a larger site response to storm and ground water management that includes an integrated on site system of bio-swales, green roofs and constructed wetland.  This system slows, stores, and polishes water, preparing it for use within the golf course irrigation system and golf course club house.  First, ground water is collected through dewatering pumps located at the base of the Croton Water Treatment Plant.  This water is collected in underground detention/retention basins 1 and 2 for use in the site system.  Simultaneously, storm water flowing over the landscape and off several green roofs is collected in drainage channels, bio-swales and gravel runnels. This storm water is collected in basins 1 and 2, as well as 3 where it is mixed with the ground water.  From here this combined storm and ground water flows to pump 1 where it is then pumped to the sites highest elevation, the top of constructed wetland cell 1.  Flowing downhill slowly, gravity directs this collected site water through 8 connected wetland cells for polishing.  The water moves through an emergent marsh, where suspended sediments drop out, plants uptake nutrients, and soils bind contaminants, and then into a narrow rocky stretch that aerates and cools the water.  After 4 days within the system, it arrives in wetland cell 9 for use by the irrigation system and for clubhouse toilet flushing.  The filtration features are outlined further below-
Bioswales:

Surface water from landscape areas in the DEP and DPR parking lots will be collected and directed into vegetated bioswales.  As runoff flows into and along the swale, vegetation will slow water flow, allowing sediments and related contaminants to settle out.  Infiltration of water through a 30” gravel drainage layer below 12” of planting soil will further improve water quality and reduce water volume, with any remaining runoff to be collected in Basins 1 or 3.

Green Roofs:

Surface water from the driving range located over the water treatment facility will be collected via subsurface drains.  Contaminants that may potentially occur in the storm water from maintenance of the driving range or via natural chemical processes of rainwater, such as fertilizers and pesticides will be treated by vegetative and soil microbial processes.  The soil composition and associated green roof assembly act in concert to not only slow the percolation of water collected on the W.T.P. roof but also retain moisture for plant use.  
Wetlands:

In nature, wetlands function as highly efficient water purification and flood storage systems.  The Croton WTP wetlands are designed to increase water detention and utilize physical and phytoremediation processes to improve the physical and chemical properties of collected storm water and groundwater. As water flows through the soil, vegetation, and roots of Wetland Cells 1 through 4 (emergent marsh), plants uptake nutrients, microorganisms break down hydrocarbons, and slowly moving water encourages settling out of sediment particles. Certain chemicals will bind to soil particles. Some nitrogen, phosphorous, and potassium present in the water will be absorbed.  The longer water is retained in a wetland, the greater the ability of wetland processes to improve the quality of the water.   The water stays in these first 4 cells almost 3 days.   Water is then agitated and shaded as it moves through Wetland Cells 5, 7, and 8, improving dissolved oxygen levels and lowering temperatures.  Finally, suspended roots from floating vegetation islands in cell 9, the irrigation pond, help to continue filtration of the water prior to reuse.  Water is estimated to remain in Cell 9 for a minimum of 7.5 days during peak irrigation days in summer.

Contingent on the types and quantities of contaminants, nutrients, and sediments present in the storm water, groundwater, and irrigation water, the design team projects that the wetland will provide ample water treatment functionality.
b. What level of storm will be retained? What kind of system will be in place for overflows and how often would they be expected to occur? (Dart Westphal, Mosholu Preservation Corporation) 
The design team has designed the storm water detention system to meet the requirements of the BWSO (NYC DEP Bureau of Water and Sewer Operations) permit which stipulates a maximum 10 year storm discharge rate of 10.52 cfs to the Jerome Avenue sewer.  This permit was obtained for the entire Water Treatment Plant (WTP) site, the purpose of which is to demonstrate that the storm water runoff rate from the WTP site after it is constructed and is fully operational does not exceed the runoff rate to the Jerome Avenue sewer prior to WTP construction.  Three underground detention basins that collect and detain storm water from green roofs, bioswales and catch basins on the site work to meet the permit requirements of no increase in runoff rate.  Overflows, and the runoff rate from the WTP site in general, are therefore similar to the preconstruction peak runoff characteristics of the site prior to WTP.   In addition to the detention facilities, storm water will be retained in the wetland system and water will be used on site and in the golf course to the extent possible.   However, the requirements of the BWSO design and site conditions dictate that some water discharges to the sewer at all times therefore not all of the 10-year event can be retained.
c. Concerns about use of ‘polluted storm water’ on public parkland outside of the alienation boundary (Karen Argenti, Friends of Jerome Park Reservoir)  
In the development of the Croton Water Treatment Plant (WTP) storm water management system, the design team developed the following goals- 

1. To minimize the discharge of site water in to New York’s city’s combined sewer by storm water and ground water detention beyond what is required of city regulations.  

2. To minimize the use of potable water onsite

3. To create native ecological or native wetland habitat on site.  

In an effort to achieve these goals, the design team has created an integrated on site system of bioswales, green roofs and constructed wetland as outlined in response to comment ‘a’ on storm water management.  As described, this system slows, stores, and polishes water, preparing it for use within the golf course irrigation system.  

To elaborate further, the storm water is collected in underground detention basins where it is mixed with the ground water collected from the WTP foundations.  This ground water if not reused on site would be discharged to sewer.  The combined storm and ground water is then directed through the constructed wetland system designed to temporarily detain and polish the water in a series of native ecological and native wetland habitats.  This is what is referred to on Karen Argenti’s blog as a “storm water-moat-turned-into-a-settling-basin”.   The constructed wetland system has in fact been designed to demonstrate the following performance based characteristics-

i.
The health and vitality of the vegetation within the constructed wetland cell system will be maintained by minimum water flows during drought conditions

ii.
Once entering the wetland system, a 10yr 24 hour storm is contained within the cells and associated infrastructure, which reduces impact on the combined sewer/storm water system

iii.
The constructed wetland system will improve water quality use within the irrigation system. 

Improvement of water quality in the wetland system takes place in several ways.  As outlined previously, in nature wetlands function as highly efficient water purification and flood storage systems and the design of the Croton WTP wetlands takes advantage of these natural properties through careful consideration of water depth, rate of flow, and plant and soil types within each of the connected cells.  The longer water is retained in a wetland, the greater the ability of wetland processes to improve the quality of the water.  During the peak summer irrigation period, water is estimated to remain in the system for a minimum of 10.5 days before use in the irrigation system. During the winter months when no irrigation is required this pre-filtered water is slowly discharged to sewer in accordance with regulatory requirements.  

The bioengineered storm water filtration systems form part of a broader habitat creation plan for the site which references local plant communities and ecosystems found in Van Cortlandt Park, the Staten Island Blue Belt wetlands, as well as other NYC systems.  These ecosystems are integrated as a series of planted buffers of native grasses, shrubs and perennial plants which will provide a visually pleasing backdrop to the new driving range facility as well as add habitat for native flora and fauna.  

It should be noted that only a small portion of the storm water management system sits outside of the alienation boundary of the site. This area comprises part of wetland cells 1-3, the emergent marsh, which perform a majority of the water filtration activities within in the system as well as providing enhanced ecological habitat and visual amenity, and hence value to the land.  Additionally, as an important part of the storm water management and water recycling system, it contributes to an estimated reduction of potable water consumption for golf course and landscape irrigation of 40%, and reduction of discharge to the combined sewer and storm water system of 40%.   This benefits not only the DPR and DEP, but also the local residents and the City through improved amenity generally.  

On Pedestrian Access to Van Cortlandt Park
Will pedestrians be able to access the park only from Jerome Avenue? (Laura Stockstill, Office of the Bronx Borough President)
At the June 18, 2009 CFMC meeting, Grimshaw responded that while the primary access to the park remains to be from Jerome Avenue, other entries into the park may also be feasible and have not been precluded.

On Handicap Parking
How much of the land that has been allocated for handicap parking and use falls outside of the alienation boundary? (Jane Sokolow, Bronx Council on the Urban Environment)
The revised golf course parking lot design places the bulk of the golf course parking within the alienation boundary along Jerome Avenue, which satisfies the community and Design Commission’s concern that were expressed in the fall and winter of 2008.  Grimshaw responded to questions regarding the handicap parking spaces, which fall outside of the alienation boundary, by explaining that these spaces occupy considerably less that one acre.  While a small portion of the golf course parking lot, specifically the turnaround loop and handicapped spaces, still straddle over the alienation boundary, this parking lot will serve the Park’s Department’s concessionaire and not DEP operations of the plant.
