INTRODUCTION



The purpose of this document is to establish standard procedures to prevent the contamination of surface waters at the Kennedy Space Center (KSC).  This includes general preventive procedures for all KSC facilities as well as specific procedures for facilities that have specific requirements.  The facility manager or user of each facility will be responsible for implementing this plan and following its procedures.



This Stormwater Pollution Prevention Plan (SWPPP) is a federal requirement mandated by Executive Order 12856, Federal Compliance with Right-To-Know Laws and Pollution Prevention Requirements.  This Executive Order required KSC to have a draft Center Pollution Prevention Plan in place by December 31, 1995.  The SWPPP is a part of this overall Pollution Prevention Plan.  KSC also submitted an application for a National Pollution Discharge Elimination System (NPDES) individual permit from the Environmental Protection Agency (EPA) in 1992.  Although KSC has not yet received the permit, this plan includes those elements expected to be required in an NPDES SWPPP using EPA guidance documents and incorporate them into this plan.



The scope of this SWPPP includes all KSC facilities operated by the National Aeronautics and Space Administration (NASA) as well as its contractors and other tenants of KSC.  The NASA KSC facilities that are included in the NPDES permit fall into five of the categories which are listed in 40 CFR 122.26(b)(14)(i)-(xi).  These categories are:  (iv) Hazardous Waste Treatment, Storage, or Disposal Facilities; (v) Landfills, Land Application Sites, and Open Dumps; (vi) Facilities Involved in Materials Recycling; (viii) Transportation Facilities; and (xi) Storage of Raw Materials, Intermediates, and Finished Goods, and Manufacturing Facilities.  A list of the specific facilities within in each category can be found in Appendix A.



This SWPPP also covers all other facilities that have individual stormwater permits issued by the State of Florida Department of Environmental Protection or by the St. Johns River Water Management District.  





KSC POLLUTION PREVENTION TEAM



The heads of all organizations and tenant organizations assigned to KSC are responsible for establishing organizational controls and procedures necessary to provide compliance with the provisions of this plan.  Responsibilities include identifying actual and potential stormwater pollution prevention improvement opportunities during the operation of their respective facilities, systems, and equipment, coordinating these with appropriate KSC organizations and taking corrective actions, as appropriate.





�POTENTIAL POLLUTANT SOURCES



The SWPPP requires an identification of those materials used and activities conducted at KSC with a reasonable potential for containing significant amounts of pollutants which may be exposed to stormwater discharges.  The following sections describe those materials and activities at NASA KSC which may be significant.



Material Inventory:  KSC is the lead Center within NASA for development of launch procedures, technology, and facilities in support of its mission.  NASA maintains operational control over approximately 6,000 acres out of 139,490 acres of KSC (National Park Service manages 6,655 acres and U. S. Fish and Wildlife Service manages 126,890 acres).   Approximately 62% (about 3,686 acres) of the KSC operational area is currently developed as facility sites, roads, lawns, and maintained right-of ways.  The remaining undeveloped operational areas are dedicated as safety zones around existing facilities or held in reserve for planned and future expansion.



Pesticide, herbicide, soil conditioner and fertilizer applications are common to all maintained grounds at KSC.  Maintained grounds include grassed areas, landscaped areas, drainage ditches, ditch banks and drainage swales.  Application methods include spray and land spread.  Application rates and target species are in accordance with labeled directions.  All herbicide and pesticide applications are performed by State of Florida licensed applicators.  Pesticide, herbicide, and fertilizer applications are performed on an as-needed basis, in general compliance with the following schedule: for pesticides, 0-12 applications per year; for herbicides, 0-5 applications per year; and for fertilizers 0-4 applications per year.  All pesticide application procedures and policies are documented in “Pesticide Uses and Management at KSC.”  This manual serves as an operating document for all pesticide applications at KSC and is updated annually.



To support its mission and its installation, KSC has the following EPCRA Section 313 Water Priority Chemical and herbicide/pesticide listings in its material inventories.



CAS #�Chemical Description�CAS #�Chemical Description��106-89-8�Epichlorohydrin�7664-93-9�Sulfuric Acid��108-88-3�Toluene�7697-37-2�Nitric Acid��127-18-4�Tetrachloroethylene (Perchloroethylene)�7782-50-5�Chlorine��1330-20-7�Xylene (mixed isomers)�91-20-3�Naphthalene��71-55-6�1,1,1-Trichloroethane�---�Diesel Fuel��7646-85-7�Zinc (Fume or Dust)�---�Gasoline��7664-38-2�Phosphoric acid�---�JP-5 Fuel��7664-39-3�Hydrogen Fluoride�---�Petroleum Products (Oils, Grease)��7664-41-7�Ammonia�---�RP-1 Fuel��

Insecticide�Diazinon Ag 500�Baygon 1.5�PT 270�Lindance�Altosid�Kill Master II���Diazinon 4E�Malathion ULV�PT 565�Pyrid�Empire�Knox Out���Diazinon 2D�Boric Acid�PT 3-6-10�Dianex�Pharorid�SaFrotin���Dursban 50W�Drax�Wasp Freeze�PT 230�Ficam W�Amdro���Dursban 4E�Gencore�Golden Marlin�PT 240�Locgic�Orthene PCO���Dursban TC�Precore�Sevin D�PT 250�Teknar�Orthene���Insect Strips�Max Force������Herbicide�Hyvarx�Pramitol 25E�Banvel 720�AAtrex�Surflan�2,4-D Amine���Velpar & Velpar L�Pramitol 5P�Spike 80W�Oust�Sonar�Krenite���Campaign�Round Up�Asulex�Ronstar G�Rodeo�Karmex���Arsenal Granules�Arsenal ������Rodenticide�Ramik�Zinc Phosphide�Warfarin�Talon G����Fungicide�Fore�Subdue������Significant Activities:  The EPA has identified specific areas and activities common at industrial type facilities which they consider to be potentially high-risk in generating waste.  High-risk is designated for those potential sources which may be reasonably expected to add significant quantities of pollutants to stormwater discharges by virtue of the large quantities stored and the possibility of the materials to reach a storm drain.  The KSC facilities were assessed for these high-risk waste generating areas and activities, and the findings are described in the following sections.



Hazardous Waste Storage Facility (K7-165):  the facility is roofed, sided and provided with secondary containment.  No stormwater exposure to stored materials is likely at this facility.



Hazardous Waste Storage Facility (M7-1361):  the facility is a U. S. EPA and Florida Department of Environmental Protection (FDEP) permitted hazardous waste storage facility located in the industrial area of KSC.  The storage facility consists of two sealed pads; 1960 square feet and 2310 square feet, respectively.  Both pads are used to store hazardous waste solids and non-regulated solids.  A total of 653 types of wastes is permitted to be stored at this facility.  The pads are contained on three sides by 9-inch concrete curbing and are separated by a 9-inch high concrete curb.  Grated sumps extend the length of the storage pad access ways and provide a storage volume of 1,190 gallons.  All wastes stored at the site are containerized in 55-, 30- and 14-gallon drums and containers, conforming with DOT specifications 17C, 17H and Recovery/Salvage drums.



The storage pads are graded to collect stormwater in the access way sumps.  Rainfall events which exceed the sump capacity overflow the grated screen and sheet flow offsite.  Weekly inspections are used to confirm the integrity of waste storage containers at the facility.



Wilson’s Corner:  Wilson’s Corner was the site of a KSC Contractor Components Cleaning Facility from approximately 1963-1974.  Trichloroethylene (TCE) and its associated anaerobic degradation products (1,2-dichloroethylene and vinyl chloride) have been detected in site groundwater and are believed to be associated with releases of TCE to grade from a former cleaning tower.  This site is currently undergoing interim remedial action during which site groundwater is pumped and treated via packed tower air stripping technology, and the VOC-free treated effluent is spray irrigated on-site.



Stormwater runoff control measures include rotation of six site effluent sprinkler zones to control groundwater mounding and prevent surface water runoff from the land application area.  There are no site materials loading areas, and the application of pesticide, herbicide, soil conditioner, or fertilizer is prohibited at this site.



Hangar AF Land Application Site:  The Solid Rocket Booster (SRB) recovery operation at Hangar AF renovates the SRBs from space shuttle launches and prepares them for reuse.  Cleaning of the SRB tubes generates two waste streams on a "per launch" cycle basis.  The first waste stream of 60,000 gallons (total flow) is generated by pressure washing of the SRB tube.  This waste stream is discharged to the Air Force Main Sewage Treatment Plant via a sewer main.  The second waste stream is generated by a hydrolasing process to remove ablative material from the SRB tube.  The waste stream is filtered and aerated prior to disposal.  This second waste stream is discharged to Class G-II groundwater via an 83,000 square foot grassed sprayfield (wetted surface area) at the rate of 13,500 gallons per day (average daily flow) and not to exceed 20,000 gallons per day (maximum).



The parameters sampled at the sprayfield are silver, lead, cadmium, chromium, arsenic, nitrate, conductivity, Total Dissolved Solids (TDS), chlorides, perchloroethylene, methylene chloride, phenols and 1,1,1 Trichloroethene.  No effort is currently made to prevent stormwater runoff from contacting the sprayfield.



Schwartz Road Landfill:  A site adjacent to and east of the original Schwartz Road Landfill was chosen as the site for a new KSC Class III landfill.  Construction began in August 1995, with completion prior to closure of the original Schwartz Road Landfill.  The Class III landfill operating permit for the New KSC Schwartz Road Landfill was effective prior to the initial operating date of January 1, 1996.  The facility is expected to handle the solid waste disposal needs of KSC for an estimated 13 to 49 years based on assumed disposal rate scenarios of 350 tons per week (13 years) and 90 tons per week (49 years).



Landfill management practices include compacting and closing active cell faces daily to reduce exposure to rainfall and subsequent stormwater runoff.  Stormwater runoff from the landfill cells is diverted to a collector swale which is land spread via pumping over closed cell areas.  Probable substances of concern for Schwartz Road Landfill are chlorides, TDS, ammonia, benzene, ethylbenzene, toluene, and xylenes.



Ransom Road Landfill:  The Ransom Road Landfill encompasses 16± acre area of the Kennedy Space Center.  The landfill was operated during the initial construction phase of KSC from circa 1964 through 1970.  A permeable, grassed cover was applied over the site in 1992.  While no longer used as a landfill, the site was used to store excessed vehicles and sandblast media residue in the past 3 years.



Stormwater runoff from the site is directed to borrow ditches located to the east and west of the site.  The graded and grassed cover reduces, but is unlikely to prevent, rainfall percolation to buried waste material.  Probable substances of concern for Ransom Road Landfill are lead, barium, cadmium, chromium, and mercury.



Launch Complexes 39A & 39B:  During launch of the space shuttle, approximately 863,000 gallons of water are utilized for pressure wave attenuation, fire suppression, and post-launch washdown procedures.  The waters containing aluminum oxide, hydrogen chloride, and other launch related materials are collected in two 500,000 gallon lined tanks.  The contained waters are sampled, then neutralized to a pH of between 8.0 - 10.0 with sodium hydroxide (NaOH) and re-sampled.  The neutralized waters are retained until sampling analysis shows that the parameters listed in the FDEP permit are within specified limits.  The waters are then land spread onsite at designated spray fields within the pad perimeter.  The holding tanks are exposed and accumulate rainfall.  Stormwater diversion gates are provided upstream of the deluge trenches leading to the tanks, which are closed to reduce the collection of stormwater runoff from launch pad impervious surfaces.  Stormwater contacting launch water or residual material in the tanks is handled in the same manner as the launch water, including sampling, neutralization, and land application.



The sampled parameters are silver, sodium, sulfate, zinc, surfactants, pH, TDS, aluminum, alkalinity, ammonia, barium, cadmium, copper, chlorides, chromium, iron, lead, manganese, mercury, nickel, and nitrate.



GSA Salvage Yard  (M6-1621):  The GSA Salvage Yard is an approximately 3.4-acre site used to separate and store government excessed materials for subsequent sale or disposal.  The facility is provided with covered structures which are used to store machinery, electronics, drums, cans, containers and other goods sensitive to exposure.  The surrounding grounds are provided with various racks and pallets which are used to store scrap metal, vehicles and other large bulk items.



Groundwater contamination at this site has been investigated and elevated levels of iron, manganese, sodium, chromium, cadmium, lead, mercury, arsenic, and trans-1,2 dichloroethylene have been noted.  The current storage practices at the GSA Salvage Yard preclude contact of significant materials with stormwater by the storage of excessed chemicals under roofed sheds.  Materials loading and access areas are located throughout the outdoor stabilized storage portions of the salvage yard, and entrance and exit to this facility are controlled through one gate.  Stormwater control measures consist of using tarps to cover sensitive or bulky goods which must be stored on the facility grounds.



GSA Seized Property Area (M6-880):  The GSA Seized Property Area is a grassed storage area for confiscated automobiles, vans, trucks, boats, etc, which are periodically auctioned at public sales.  While no significant materials are stored which may be subject to co-mingling with stormwater, the potential exists for minor leaks of oil or discharges from vehicles and vessels which may mix with stormwater runoff from the site.  As previously stated, this area is not a permanent vehicle storage area, as confiscated vehicles are periodically rotated due to public sales events held at the site.



Converter Compressor Facility Propellant Lab (K7-516):  This facility serves KSC as a materials recycling and components cleaning facility.  The significant materials which have the potential to contact stormwater runoff include a number of trace metals, VOAs and solvents.  It is known that the drainage ditches surrounding this facility are contaminated with trace metals and volatile organic solvents, which are believed to have been generated by historic point source discharges and possible stormwater runoff from the general CCF area.  An existing point source discharge associated with this facility (Demineralized Water Treatment Plant, NPDES Outfall No. 005) is scheduled for elimination by October 1998.  The CCF Area has several loading, packing, and access areas which are located on impervious surfaces.



The CCF Area will be the subject of a RCRA Facility Investigation to determine the full extent of site contamination.  Probable substances of concern are: lead, zinc, methyl ethyl ketone, ethylene glycol, benzene, touluene, xylene, sodium hydroxide, silver, copper, isopropanol, surfactants, freon, phenols, cadmium, chromium, chlorine, sulfuric acid, bleach, and paints.



GSA Service Station at Industrial Area (M6-689):  The GSA Service Station performs daily maintenance of vehicles operated at the Kennedy Space Center.  This facility has been in operation for more than 25 years and is in the process of upgrading waste storage areas.  Some materials typically stored around the facility include car batteries (awaiting recycling) and drums containing used oil filters and used fuel filters, also awaiting off-site transport.



Heavy Equipment/Vehicle Maintenance (M6-486/M6-587):  The Heavy Equipment/Vehicle Maintenance Facility performs daily cleaning and maintenance of construction equipment and vehicles.  Efforts have been initiated to modify the facility to provide roofed storage of lubricant materials.  The following oils and greases are typically stored on racks around the facility in 55-gallon drums:  3OW motor oil, 15606 aircraft hydraulic oil, gear oil, ATF Dextron, Irando 68, Irando 32, and IC-3.



Locomotive Maintenance Facility:  The Locomotive Maintenance Facility performs daily cleaning, painting, and maintenance of train engines.  No significant materials are exposed to stormwater.  Sandblast operations at this facility are subject to Best Management Practices intended to reduce exposure and subsequent release of sandblast debris from wind and stormwater runoff.  Discussion of these sandblast operation measures is contained in the Sandblast Yards section below.



Sandblast Yards:  The NASA KSC Environmental Program Office has developed general requirements governing the release of pollutants from sandblasting operations.  The following management practices are being implemented for all sandblasting operations at KSC.  Barriers are placed around equipment or structures being blasted to prevent airborne particles from leaving the site.  If stormwater comes in contact with spent blasting material, the water is considered an industrial waste and handled accordingly.  All sandblast areas should be covered to prevent rain from contacting the spent material.  If sandblasting occurs outside, a dike is constructed to prevent runoff from the area.  In order to determine the proper method of disposal for spent blasting materials and/or wastewater, the KSC Hazardous/Industrial Waste Management System is utilized.  The operator must fill out a Process Waste Questionnaire and submit it to the Waste Management Group.  The information and analytical sampling data will be used to determine the appropriate disposition of each specific waste.  If the blast debris is determined to be hazardous, the contractor will comply with all applicable local, state, and federal regulations governing the handling, transportation, and storage of hazardous wastes.



Materials Storage Areas:  The majority of the shipping and receiving function for KSC is performed at these facilities.  Most of the materials stored outside are building supplies.  This includes lumber, plumbing supplies, steel pipe, sheet metal, etc.  Gas cylinders, cable, scrap metal, and empty drums are also found in these areas.  All other materials are stored inside the facilities.  Loading and unloading from these facilities occurs immediately before or after shipment with little or no exposure to stormwater.



Hypergol Module Processing Facilities (M7-961 and M7-1212):  Assembly, integration, checkout, and preflight preparation of space vehicles and their payloads occur in these facilities.  This processing often includes hypergol fueling operations.  Scrubbers are provided to capture toxic vapors generated during fuel transfer operations.  Emissions from fueling operations are vented to the scrubber system where contaminants are captured by the wet media of the gas cleaning device.  Generally, a neutralizing solution is exposed to fuel vapors to reduce the release of fuel, thus eliminating much or all of the toxic output.  While fueling operations are performed inside the facilities, the scrubber systems are typically located outside.  Scrubber units are used in fuel transfer slips, which function as secondary containment in the event of an accidental release from the scrubber.  In the event of an operation fuel transfer release, the discharge is containerized for off-site treatment and disposal.



Manufacturing Facilities:  Facilities in this category are used for the manufacture and assembly of the space shuttle vehicle components.  These components include the Orbiter, Solid Rocket Boosters (SRBs), and External Tank (ET).  Tiles used to protect the Orbiter from heat encountered during re-entry into the Earth's atmosphere are manufactured in the Thermal Protection System Facility.  The Orbiter is refurbished and repaired, some large horizontal payloads are installed, and the vehicle is checked out while in the Orbiter Processing Facility (OPF).  Space Shuttle components are integrated in the Vehicle Assembly Building (VAB).  The SRB components are stacked and the ET is mated to the SRBs.  The vehicle is towed from the OPF to the VAB and mated with the ET.  No significant materials or manufacturing operations occur outside the facilities where there is potential for exposure to stormwater.





�KSC STORMWATER MANAGEMENT SYSTEMS



	The collection, storage, treatment and transport of stormwater is an important environmental function.  Stormwater management is assuming an ever increasing importance at KSC.  Stormwater best management practices are being incorporated into proposed project designs, new stormwater systems for existing facilities and retrofitting of existing systems.  Current stormwater best management practices and regulations depart radically from earlier technologies of collecting the excess rainfall (runoff) and draining it to the nearest water course.  Current technology involves the application of certain fundamental principles to balance the timely removal of excess rainfall against genuine concerns of quantity and quality of water discharged.  In fact, in many cases, it is preferable to refrain from discharge of runoff except in unusual circumstances.  Stormwater systems must meet stringent guidelines and criteria to become permitted, and their continued usage requires periodic monitoring and adherence to water quality restrictions.



	Due to the large area of KSC, it is not practical, or necessary, to have a single stormwater management system.  Instead, there is a stormwater management program which encompasses the various and separated stormwater systems related to supporting the various facilities.  The LC-39 Area and the Industrial Area are developed areas with significant acreage of impervious surface.  Table 1 below lists the impervious and total drainage areas for KSC NPDES Stormwater outfalls.  Please note that some of the NPDES stormwater outfalls are also listed in the LC-39 area and Region 1 area.



TABLE 1 - Kennedy Space Center NPDES Stormwater Outfalls



Outfall No.�Facility�Impervious Surface Area

(Sq Ft)�Total Area Drained

(Sq Ft)�Receiving Water��IV-A*�Hazardous Waste Storage Facility (M7-1361)�4,920�4,920�Drainage Ditches to Banana River��IV-B*�Hazardous Waste Storage Facility (K7-165)�4,860�4,860�Mosquito Control Impoundment, Isolated Wetlands��IV-C�Wilson’s Corner�82,875�189,100�Mosquito Control Impoundment��V-A*�Hangar AF Land Application Site�0�83,000�Drainage Ditches to Banana River��V-B�Schwartz Road Landfill�0�2,898,976�Drainage Ditches to Mosquito Control Impoundment��V-C�Ransom Road Landfill�0�705,796�Drainage Ditches��V-D�Launch Complex 39A�1,870,000�6,384,000�Mosquito Control Impoundment, Banana River��V-E�Launch Complex 39B�1,870,000�6,384,000�Mosquito Control Impoundment, Banana River��VI-A�GSA Salvage Yard at Ransom Road (M6-1621)�125,130�150,154�Drainage Ditches to Mosquito Control Impoundment��VI-B�GSA Seized Property Area (M6-880)�156,040�222,640�Drainage Ditches to Banana River��VI-C�Propellant Lab (K7-516)�138,200�165,000�Drainage Ditches to Mosquito Control Impoundment��VIII-A�Heavy Equipment & Vehicle Maintenance (M6-486 & M6-587)�169,667�203,886�Drainage Ditches to Banana River��VIII-B�GSA Motor Pool (M6-668)

GSA Service Station at Industrial Area (M6-689)�311,501�445,556�Drainage Ditches to Banana River��VIII-C�GSA Service Station at VAB Area (K6-1345)�10,560�33,600�Drainage Ditch��VIII-D�Exchange Service Station (M6-596)�21,365�29,920�Drainage Ditches to Banana River��VIII-E�Heavy Equipment Area at Contractors Road�124,512�145,248�Drainage Ditch to Isolated Interdunal Swale��VIII-F�Shuttle Landing Facility�700 Acres�123 Acres�Drainage Ditch to Banana Creek��VIII-G�Locomotive Maintenance Facility�57,560�57,560�Drainage Ditches to Mosquito Control Impoundment��VIII-H�U. S. Fish and Wildlife Service Oil, Painting, and Fueling Facility and Heavy Equipment�144,000�2,217,600�Drainage Ditches to Mosquito Control Impoundment��VIII-I�Visitors Information Center (VIC) Bus Maintenance Facility�96,000�172,800�Drainage Ditches to Mosquito Control Impoundment��VIII-J�Crawler Transporter Maintenance Facility and Park Site (VAB)�222,000�222,000�Drainage Ditches to Mosquito Control Impoundment��VIII-K�Crawler Transporter Park Site (Mid)�149,108�149,108�Drainage Ditch to Banana Creek��XI-A�Schwartz Road Sandblast Yard�63,946�65,596�Drainage Ditches to Mosquito Control Impoundment��XI-B�Ransom Road Sandblasting and Painting Yard�147,456�147,456�Drainage Ditches to Mosquito Control Impoundment��XI-C�SRB Refurbishment and Subassembly Facility (L6-247)

Aft Skirt Test Building (L7-251)�17 Acres�45 Acres�Drainage Ditches to Mosquito Control Impoundment��XI-D�Thermal Protection System Facility (K6-794)�64,121�64,121�Drainage Ditch to Banana Creek��XI-E�Logistics Facility (K6-1547)�877,400�877,400�Drainage Ditch to Isolated Interdunal Swale��XI-F�Central Supply (M6-744 and M6-794)�627,183�980,392�Drainage Ditches to Banana River��XI-G�Paint and Oil Storage (M6-894)�157,538�157,538�Drainage Ditches to Banana River��XI-H�Vehicle Assembly Building (K6-848)�550,000�550,000�Drainage Ditch to Banana Creek��XI-I�Orbiter Processing Facility (K6-894)�342,700�342,700�Drainage Ditch to Banana Creek��XI-J�Vertical Processing Facility (M7-1469)�74,200�74,200�Mosquito Control Impoundment��XI-K�Spacecraft Assembly and Encapsulation Facility No. 2 (M7-1210)�85,440�119,680�Drainage Ditches to Banana River��XI-L�Payload Hazardous Servicing Facility (M7-1354)�103,600�169,200�Drainage Ditches to Banana River��XI-M*�Explosive Safe Assembly Facility - ESA 60�198,400�334,400�Drainage Ditches to Banana River��XI-N�Hypergol Module Processing North (M7-961)�73,200�86,400�Drainage Ditches to Banana River��XI-O�Hypergol Module Processing South (M7-1212)�34,713�34,713�Drainage Ditches to Banana River��XI-P�Hypergol Module Storage West (M7-1410)�17,120�17,120�Drainage Ditches to Banana River��XI-Q�Hypergol Module Storage East (M7-1412�14,388�14,338�Drainage Ditches to Banana River��XI-R�Industrial Water Pumping Station (J7-1388)�33,250�168,000�Drainage Ditches to Mosquito Control Impoundment��* Discharge expected only with rainfall in excess of  a 25 year - 24 hour storm event





Stormwater Management System for the LC-39 Area:  In 1989, a stormwater management study for the LC-39 area provided a detailed analysis of existing drainage characteristics of the area.  With this information, drainage pathways and discharge locations were identified, leading to the development of stormwater best management practices and alternatives which comply with current regulatory agency requirements.  This study provided guidance to facilities engineers to ensure that future plant expansion will take place utilizing sound engineering and management practices.



	The overall drainage study encompassed 870 acres surrounding the VAB and was divided into nine sub-basins, represented by outfall locations into receiving bodies (nodes).  Sub-basins 31 through 35 flow into the Barge Terminal Facility basin or its associated wetlands (Node 3000).  Sub-basins 11 and 12 flow into the Banana Creek to the south of the existing Solid Rocket Booster Facility (SRBF) (Node 100).  Sub-basins 21 and 22, outfall to the Banana Creek wetlands north of the existing SRBF (Node 200).  The report analyzed the topographic basin characteristics of the LC-39 drainage area.  Also addressed are drainage outfalls, sub-basin identification, runoff hydrographs, and storage areas.  A regional treatment system known as VAB Sub-basin 11 (see Appendix B for location map) was developed utilizing study data, and currently serves a large portion of the LC-39 Area.



	Table 2 below lists all individual stormwater permits for the LC-39 Area (see Appendix C for location map.)



TABLE 2 - KSC Individual Stormwater Management System for the LC-39 Area



Project Title�Area�Description��Security Patrol Building�LC-39

(VAB Map)�182,952 sq ft project area

82,764 sq ft impervious area

Dry retention��LSOC Temporary Sandblast Facility�LC-39

(VAB Map)�6,534 sq ft project area

4,080 sq ft impervious area

Swale and ditch to retention pond��Schwartz Road Temporary Sandblast Facility�LC-39

(VAB Map)�20,516 sq ft project area

653.4 sq ft impervious area

Dry retention��ARF Modification�LC-39

(VAB Map)�21,962 sq ft of new impervious area

501,375 sq ft existing impervious area��Schwartz Road Borrow Pit�LC-39

(General Map)�6,359,760 sq ft project area

No impervious area

Cell to cell pumping��Kennedy Parkway Extension�LC-39

(General Map)�723,096 sq ft project area

723,096 sq ft impervious area

Swales to drainage ditch��Fire Training Building�LC-39

(General Map)�6,783 sq ft project area

4,875 sq ft impervious area

Detention system��GN2/GHe Parking Area�LC-39

(VAB Map)�24,200 sq ft drainage area in Basin A

9,100 sq ft impervious area in Basin A

52,800 sq ft drainage area in Basin B

20,600 sq ft impervious area in Basin B

21,850 sq ft drainage area in Basin C

15,100 sq ft impervious area in Basin C

Swale and ditch��VAB Sub-Basin 11�LC-39

(Basin 11 Map)�2,831,400 sq ft impervious area

70% impervious allowable

Dry detention is not working as of yet��Recharge Interface Parking Lot (Converter Compressor Facility)�LC-39

(VAB Map)�8,276.4 sq ft project area

Retention pond system��SRM Roadway�LC-39

(VAB Map)�165,963 sq ft project area

50,995 sq ft impervious area

Retention/detention basins��Heavy Equipment Area Restoration�LC-39

(VAB Map)�14,374.8 sq ft project area

3,000 sq ft impervious treated in Retention Basin 1

11,250 sq ft impervious treated in Retention Basin 2��GSE Clamshell Facility�LC-39

(VAB Map)�39,204 sq ft project area

12,300 sq ft impervious area

Sheet flow to undeveloped area��K7-165 Driveway�LC-39

(VAB Map)�6,098 sq ft project area

1,500 sq ft existing impervious building

2,815 sq ft new impervious driveway

Drainage ditch to impoundment��K6-1995 High Bay Addition�LC-39

(VAB Map)�63,162 sq ft project area

2,700 sq ft impervious area

Retention pond��Upgrade Pneumastat Facility�LC-39

(General Map)�21,780 sq ft project area

2,759 sq ft impervious area

Two retention ponds��Contractor Road Sandblast Facility�LC-39

(VAB Map)�15,682 sq ft project area

2,300 sq ft new impervious area

990 sq ft existing impervious area

On-line dry retention��Non-Hazardous/Hazardous Waste Buildings (K7-115 & K7-165)�LC-39

(VAB Map)�19,166 sq ft project area

14,489 sq ft new impervious area

Dry retention with attenuation��Ammonia Boiler Refurbishment Facility�LC-39

(VAB Map)�21,780 sq ft project area

5,160 sq ft impervious area

Dry retention with concrete weir overflow��K6-1446A Fallback Area�LC-39

(VAB Map)�18,263 sq ft project area

18,263 sq ft new semi-impervious area

Dry retention with attenuation��OPF Annex�LC-39

(VAB Map)�135,036 sq ft project area

124,523 sq ft impervious area (parking lot)��Operations Support Building�LC-39

(VAB Map)�145,054 sq ft impervious area

196,020 sq ft drainage area

Uses 3 retention areas��OPF Low Bay�LC-39

(VAB Map)�44,358 sq ft project area

44,358 sq ft impervious area

Detention basin��OPF-3 Backyard Phase II�LC-39

(VAB Map)�100,188 sq ft project area

21,369 sq ft impervious area

Retention pond��VAB Area Fire Station�LC-39

(VAB Map)�20,369 sq ft project area

17,424 sq ft impervious area

Detention system��Rotation Processing Storage Facility Driveway�LC-39

(VAB Map)�35,293 sq ft project area

21,283 sq ft impervious area

Detention system��Crawler Transporter Maintenance Facility Driveway�LC-39

(VAB Map)�8,712 sq ft drainage area

6,462 sq ft impervious area

Drainage ditches��OPF Parking Lot�LC-39

(VAB Map)�139,392 sq ft project area

71,280 sq ft parking lot

Swale and drainage ditch��LES North Parking Lot�LC-39

(VAB Map)�300,564 sq ft project area

41,817.6 sq ft impervious area

Swale with weir and built-in skimmer��Restore C-5 Substation Facility�LC-39

(VAB Map)�21,780 sq ft project area

9,147.6 sq ft impervious area

Retention basin��Pad A Operation Building Parking Lot�LC-39

(General Map)�27,442 sq ft project area

23,391 sq ft impervious area

Off line detention system��Industrial Water Pump Station (J7-1388)�LC-39

(General Map)�130,680 sq ft project area

29,054.52 sq ft drainage area

22,713 sq ft of new pavement area

Two stormwater retention areas��Aircraft Ground Equipment Storage Area�LC-39

(General Map)�79,000 sq ft project area

79,000 sq ft impervious area

Drainage ditch��Pave VIP Viewing Site�LC-39

(General Map)�169,884 sq ft project area

108,900 sq ft impervious area

Two retention areas��SLF Runway Shoulder Restoration�LC-39

(General Map)�30,492,000 sq ft project area

6,882,480 sq ft impervious area

Ditch and weir��NCAR CP-2 Radar Site�LC-39

(General Map)�76,230 sq ft project area

3,739.3 sq ft impervious area

Dry swale��



Stormwater Management System for the Industrial Area:  The KSC Industrial Area consists of 1900 acres of partially developed land at the south east intersection corner of Kennedy Parkway and NASA Parkway.  KSC has developed a treatment system known as Region 1 which provides stormwater treatment for the majority of the KSC Industrial Area through the existing swale and ditch system (see Appendix D for location map.)  The runoff in these ditches is directed to a large wet detention area, which ultimately discharges to Buck Creek.



Phase I of Region 1 (1990):  Region I is one of four drainage basins which have been identified in the Industrial Area.  Region I is located between Second Street S. E. and Ransom Road.  The watershed boundary is further defined in the east by E Avenue and in the west by a line extending along Kennedy Parkway and northwest to southeast from Fifth Street to Ransom Road.  The drainage basin encompasses 850.36 acres, which includes among other facilities, the Central Supply, Payload Support, and Base Support Buildings, Parachute Refurbishment Facility, Fire Station, and a portion of the Operations and Checkout Facility.  Approximately 144.85 acres, or 17.03%, of the region is comprised of impervious surface.  Impervious surfaces are divided among buildings, parking areas and roadways, and design annual high water within the existing ditches and retention ponds.



Three weirs with skimmer devices were constructed to control stormwater discharge.  Two of these control structures are near the basin’s point of discharge to surface waters.  The drainage plan is designed to retain in the existing ditches the first 1.0 inch of stormwater runoff from the basin.  Runoff from the retention system will discharge via outfall structures to a drainage ditch which connects to Buck Creek, a tributary of the Banana River.  The normal high groundwater level is estimated to reach approximately 3.00 N.G.V.D. in the retention area.  The 1-inch retention volume is stored in the existing ditches, between the elevations of 3.00 and 6.00 N.G.V.D.  The recovery can be accomplished within 72 hours without the aid of underdrains.  Phase I of Region 1 would handle the treatment of approximately 66.80 acre-feet (ac-ft) of stormwater over a 72-hour period.



Phase II of Region I (1996):  A second pond became necessary when it was determined that a drainage ditch running along E Avenue S.E., and serving sub-basins B-210A, B-210B, B-210C, B-220A, B-220B, and B-220C, had a ditch bottom elevation too low to properly discharge into the main treatment pond.  Therefore, a separate smaller pond was designed to accommodate the drainage from these sub-basins.



A ditch block berm in Buck Creek was also constructed to maintain a positive flow of water through a wetland mitigation area just to the south of the Region I stormwater treatment pond.  The ditch block is located in Buck Creek just to the east of the outfall structure for the main pond.  This forces the water to travel through the wetland area to prevent stagnation before it discharges into Buck Creek.  Buck Creek is approximately 42 feet wide at the proposed location of the ditch block.  The ditch block itself extends approximately 99 feet within Buck Creek, including side slopes.  This results in a total wetlands impact of approximately 4158 square feet, or 0.10 acres.



	Table 3 below lists all individual stormwater permits for the Industrial Area (see Appendix C and Appendix E for location map.)



TABLE 3 - KSC Individual Stormwater Management System for the Industrial Area



Project Title�Area�Description��M-5 Mila S-Band Fuel Storage Facility�Industrial

(Visitor Complex Map)�1,957 sq ft secondary containment impervious surface for 25,00 gallons fuel tank

1,916.64 sq ft project area

Retention system��KARS Park 1 Storage Facility�Industrial

(General Map)�6,264 sq ft project area

2,400 sq ft impervious area

Retention system��Laser Test Facility ISTEF�Industrial

(General Map)�10,890 sq ft project area

10,890 sq ft impervious area

Dry retention system��Innovative Sciences Technology Facility, Phase III�Industrial

(General Map)�4,792 sq ft project area

4,588 sq ft impervious building

Dry retention system��Ransom Road Sandblast Facility�Industrial

(Visitor Complex Map)�106,600 sq ft project area

71,252 sq ft impervious area

Dry retention system��AMF Center for Space Education�Industrial

(Visitor Complex Map)�361,983.6 sq ft project area

213,444 sq ft impervious area

84,942 sq ft drainage area��Astronaut Memorial�Industrial

(Visitor Complex Map)�78,408 sq ft project area

26,400 sq ft impervious area

39,000 sq ft of receiving water area (retention pond)��Spaceport USA Improvement, Phase III�Industrial

(Visitor Complex Map)�624,214.8 sq ft project area

331,927.2 sq ft impervious area

On-line dry swale and wet retention pond��Rocket Garden Domes�Industrial

(Visitor Complex Map)�684,763.2 sq ft project area

12,881 sq ft impervious area

104,544 sq ft of retention pond��KARS Park II Road�Industrial

(Visitor Complex Map)�75,358.8 sq ft drainage area 

61,461 sq ft total impervious area

Swale with overflow to grass area��NASA Parkway Expansion�Industrial

(Industrial Map)�73,180.8 sq ft project area

42,841 sq ft new impervious area

Swales��Industrial Area Region 1, Phase I�Industrial

(Region 1 Map)�13,512,312 sq ft project area 

4,125,132 sq ft of total impervious area��Industrial Area Heat Plant (in Region 1)�Industrial

(Industrial Map)�1,306.8 sq ft project area

1,257 sq ft impervious area

Dry retention��Canister Rotation Facility Expansion (in Region 1)�Industrial

(Industrial Map)�73,180.8 sq ft project area

43,890 sq ft impervious area

Dry retention��Canister Rotation Facility Parking Area (in Region 1)�Industrial

(Industrial Map)�39,639.6 sq ft project area

23,400 sq ft impervious area

Dry retention��Industrial Area Fire Station (in Region 1)�Industrial

(Industrial Map)�18,799 sq ft of new impervious area

1,815 sq ft of existing impervious area

Detention system��Headquarters Parking Lot Extension�Industrial

(Industrial Map)�22,980 sq ft project area

22,980 sq ft impervious area

Detention System��O&C Parking Lot Expansion�Industrial

(Industrial Map)�38,000 sq ft project area

38,000 sq ft impervious area

Detentions system��Space Station Processing Facility�Industrial

(Industrial Map)�1,071,576 sq ft industrial site

930,877 sq ft impervious area

103,672.8 sq ft detention area

Wet detention lake area to the east

Dry retention to the south��Renovate Parachute Refurbishment Facility (in Region 1)�Industrial

(Industrial Map)�10,018 sq ft project area

9,900 sq ft impervious area��Film Storage Area (in Region 1)�Industrial

(Industrial Map)�13,068 sq ft project area

4,676 sq ft impervious area��PGOC Heavy Equipment Area Storage Facility (in Region 1)�Industrial

(Industrial Map)�174,240 sq ft project area

88,000 sq ft impervious area��Evaluation Board Facility ( in Region 1)�Industrial

(Industrial Map)�108,900 sq ft project area

20,265 sq ft impervious area

Two retention ponds��LETF Parking Area (in Region 1)�Industrial

(Industrial Map)�26,136 sq ft project area

26,574 sq ft impervious area��12 Trailers Parking (in Region 1)�Industrial

(Industrial Map)�24,829 sq ft project area

24,750 sq ft impervious area��NASA Educational Training Center (in Region 1)�Industrial

(Industrial Map)�44,428 sq ft impervious area

36,692 sq ft drainage area��Communication Maintenance & Storage Facility (in Region 1)�Industrial

(Industrial Map)�21,780 sq ft project area

22,080 sq ft impervious area��O&C Parking Lot Modifications�Industrial

(Industrial Map)�139,827 sq ft project area 

112,798 sq ft impervious area

On-line retention with overflow to drainage ditch��SAEF 2�Industrial

(Industrial Map)�27,442.8 sq ft project area

22,220 sq ft impervious area

Retention pond and drainage ditch��VPF Operational Support Building Annex�Industrial

(Industrial Map)�69,696 sq ft project area

20,960 sq ft impervious area

Retention swale��



�Stormwater Management System for the Cape Canaveral Air Station Area:  To support its mission, KSC has some activities in the Cape Canaveral Air Station (CCAS.)  The majority of the work involved the post-launch process of the solid rocket boosters at the CCAS industrial area and fuel process for expendable launch vehicles and ground support equipment at the fuel storage area (see Appendix F for location map.)



TABLE 4 - KSC Individual Stormwater Management System for the CCAS Area



Project Title�Area�Description��Operations Control Building�CCAS

(CCAS Map)�16,552.8 sq ft project area

4,170 sq ft impervious surface

Retention pond��RP/JP Fuel Storage Tank Area�CCAS

(CCAS Map)�11,325.6 sq ft project area

11,495 sq ft impervious area

10,696 sq ft secondary containment for five 20,000 gallons aboveground tanks and two fuel transfer pads��Oxidizer Transfer Slip and Parking Lot Modification (FSA #1)�CCAS

(CCAS Map)�21,954.24 sq ft project area

17,250 sq ft impervious surface

Retention with exfiltration system��FSA #1 Parking Lot�CCAS

(CCAS Map)�41,382 sq ft project area

41,382 sq ft impervious area

Retention system��Hangar AF Multi-Media Blast Facility�CCAS

(CCAS Map)�60,984 sq ft project area

33,411 sq ft impervious area

Retention pond and swale��TVC Facility Expansion�CCAS

(CCAS Map)�8,840 sq ft project area 

5,100 sq ft of new impervious area

Retention 1 is east of TVC and retention 2 is west of TVC��



�BEST MANAGEMENT PRACTICES (BMPs) IDENTIFICATION



	BMPs may include processes, procedures, schedules of activities, and prohibitions on practices that will prevent or reduce water pollution.  The corrective measures identified will take the form of Baseline BMPs.  EPA guidance documents direct facilities to implement, at a minimum, the Baseline BMPs listed below, where appropriate.  Facilities are encouraged to choose practices that eliminate or reduce the amount of pollutants generated on site (source reduction), rather than treat the stormwater once it is polluted. 



Baseline BMPs:  Baseline BMPs are practices that are inexpensive, relatively simple, applicable to a wide variety of activities, and emphasize prevention over treatment.  KSC already has many of these control measures in place for accident and fire prevention, worker health and safety, or to comply with other environmental regulations.



Good Housekeeping:  Good housekeeping practices are designed to maintain a clean and orderly work environment.  Good housekeeping must be performed in order to reduce the potential of pollutants entering the stormwater conveyance system.  Some of the most effective first steps toward preventing pollution in stormwater involves good common sense to improve the facility's basic housekeeping methods.  A clean and orderly work area reduces the possibility of accidental spills and safety hazards to personnel.  The following describes some simple procedures KSC can use to promote good housekeeping.



Operation and Maintenance (O&M):  O&M maintenance practices are easy to implement and ensure that processes and equipment are working well.

Maintain dry and clean floors and ground surfaces by using brooms, shovels, and vacuum cleaners.

Properly handle, collect, dispose of waste material.

Make sure equipment is working properly.

Routinely inspect for leaks or conditions that could allow contact of raw materials or waste materials with stormwater.

Ensure that employees understand spill cleanup procedures.

Keep all objects containing grease, oil or other contaminants well covered or stored indoors.

Place drip pans under any standing equipment such as ground support equipment or potable generators.

 Place a pad of absorbent material under equipment to contain oil leaks, spills, or small discharges from machines or equipment to be repaired or maintained outside.

 

Material Storage Practices:  Improper storage can result in the release of materials and chemicals into stormwater runoff.  Proper storage techniques are listed below.

Provide adequate aisle space to facilitate material transfer and provide easy access for inspections.

Store drums, containers, and bags out of direct traffic routes to prevent accidental spills.

Stack containers according to manufacturers' instructions to avoid damaging containers.

Store containers on pallets or similar devices to prevent corrosion of the containers.

Assign responsibility for hazardous material inventory to a limited number of people who are trained to handle hazardous materials.



Material Inventory Procedures:  An up-to-date inventory of all materials (hazardous and non-hazardous) present at a site and on the facility as a whole will help to keep material costs down caused by overstocking and excessive waste disposal.  Careful tracking of all materials ordered may also result in more efficient materials use.

Identify all chemical substances present in the work place and obtain Material Safety Data Sheets (MSDS) for each one.

Label all containers to show the type of substance, suggestions for handling, expiration date, and health hazards. Unlabeled containers are often disposed of improperly or unnecessarily.

Clearly mark on the inventory, those hazardous materials that have special handling, storage, and disposal requirements.



Facility Area:  Facility parking areas should be swept or vacuumed regularly in order to remove debris that may travel into the storm drains system.  Hydrocarbon spots should be removed on a regular basis to avoid runoff from becoming contaminated.



Employee Training/Participation:  Frequent training of employees in good housekeeping techniques reduces the likelihood that the chemicals or equipment will be mishandled.  Motivating employees to reduce waste generation is another sound pollution prevention technique.

Incorporate sessions on good housekeeping practices, equipment operations and inspection procedures, facility and materials inspection procedures, material storage and disposal procedures and spill prevention and response procedures into KSC’s employee training programs.

Publicize pollution prevention concepts through posters.

Post bulletin boards with updated good housekeeping procedures, tips, and reminders.

Employee training shall be conducted on a yearly basis providing refresher training for the above listed procedures and records of each employeeÕs training shall be kept.



Preventive Maintenance:  Preventive maintenance involves the regular inspection and testing of facility equipment and operational systems.  The inspections should uncover conditions (cracks, leaks) which could cause failures that result in discharges of chemicals to the storm sewer system.  NASA KSC, like most facilities, has preventive maintenance programs in place that provide some degree of environmental protection.  The current KSC preventive maintenance programs should be expanded to include stormwater considerations.  An enhanced preventive maintenance program to meet the stormwater initiatives should include the following components.



The facility must first identify which systems or equipment to inspect that may malfunction and cause leaks and spills to the stormwater system.  Equipment to include are pipes, pumps, storage tanks and bins, and stormwater management devices (separator pits, basins).

The facility should set schedules for routine inspections, including examinations for leaks, corrosion, and other forms of deterioration.  Consideration must be given to how often to conduct the inspections to ensure that this practice is effective.

Defective equipment found during the inspections should be promptly repaired or replaced.  Spare parts should be kept on-hand for equipment that needs frequent repair to avoid excessive down-time.

A recordkeeping system must be developed for documenting inspections, including results of inspections and follow-up corrective actions taken.



Visual Inspections:  Routine visual inspections are meant to be a regular look-over of the facility to identify conditions that may cause contamination of stormwater.  Visual inspection is simply a way to confirm that the measures chosen are in place and working and should periodically take place during storm events.



Identify qualified facility personnel to inspect equipment and areas that have been identified as having the potential to cause contamination of stormwater.  These employees should be properly trained and familiar with the SWPPP.

Daily inspections for leaks or conditions that could lead to leaks or spills (of stored materials) into stormwater.

Weekly equipment inspections and maintenance.

Maintenance of stormwater management systems.  Stormwater management systems must remain in operating condition and shall be inspected on a weekly basis.

Track the results of and maintain records of all inspections.  The inspection records should note when inspections were done, who conducted the inspection, what areas were inspected, what problems were found, and steps taken to correct identified problems.



Spill Prevention and Response:  Spills and leaks together are one of the largest sources of stormwater pollution and usually are avoidable.  Avoiding spills and leaks is preferable to cleaning them up after they occur, not only from an environmental standpoint, but also because spills cause increased operating costs and lower productivity.  The spill prevention and response plan for KSC at all facilities in all categories shall include:



Identify potential "spill" areas as well as drainage routes.

Label all stored materials for proper identification.  MSDS’s shall be filled out completely and filed for easy access.  If a spill occurs, the MSDS shall immediately be referred to in order to utilize proper spill response procedures.

Do not overfill any container.

Provide appropriate disposal methods for all waste materials (refer to MSDS).

Spill prevention procedures shall be developed specifically for each facility in each category.

A single point of contact is to be known by all employees in the event of a spill.

Standing liquid should be bermed to prevent runoff and solidified with suitable absorbent as soon as possible.  Recommended absorbents are soil or sand, oil dry, kiln dust, absorbent pads.

Exterior and interior spills should be contained with an absorbent material and disposed properly offsite.

Spills greater than 55 gallons should be handled by a designated HAZMAT team.

Spills that reach the storm drain should be reported to the local regulatory agencies.



Management of Runoff:  Stormwater management practices can be used to direct stormwater away from high-risk waste generating areas or areas of exposed materials.  Additionally, stormwater management practices can be used to direct polluted stormwater to treatment locations (e.g., oil/water separators).





Category Site-Specific BMPs:  Site specific BMPs typically involve some sort of structural control utilized to divert stormwater runoff away from the potential source of contamination or to capture already contaminated stormwater flow.  Additional stormwater pollution prevention procedures for each of the five categories include:



Category IV - Hazardous Waste Treatment, Storage or Disposal Facilities

All waste materials shall be stored properly inside the facilities whenever possible.  Sealed drums or bins (labeled properly) shall be used.

Raw materials shall not be stored in the immediate vicinity of loading and unloading areas.  Access to these areas shall be limited to those employees necessary to perform the loading and unloading operations.

Weekly visual inspections shall be conducted for all stored materials to ensure no leaks or spills have occurred.

Preventive maintenance of all equipment shall include inspections of pipes, pumps, valves, storage tanks, and stormwater management devices.

Hazardous wastes shall be segregated to encourage recycling, provide opportunities for treatment cost reductions, and increase worker safety.



Category V - Landfills, Land Application Sites, and Open Dumps

Stormwater management systems at these sites shall not be connected to Waters of the State.

No hazardous materials shall be disposed of in KSC Class III Landfills.

Daily cover material shall be applied at landfills.

Maintenance of landfill sideslopes shall be performed as necessary.



Category VI - Facilities Involved in Materials Recycling

Salvage yards shall store only non-hazardous materials.

A log of all stored materials or equipment brought in to storage or released from storage shall be kept up to date and on site.

The amount and number of solvents used shall be reduced whenever possible.



Category VIII - Transportation Facilities

Heavy equipment and vehicle maintenance areas shall keep records of vehicular maintenance (oil changes, hydraulic fluid changes, etc.).  These records can include monthly reports of the amounts of products purchased and manifests for the corresponding wastes.  It is not the intent of this plan to require individual records for each maintenance action on each vehicle.  These records shall be retained on site by the facility manager.

Fueling station tanks shall have overfill prevention devices installed at all dispensaries.

Fueling areas shall be cleaned with damp cloths or mops.  Water shall not be used to hose down areas due to possible entry of contaminants into stormwater systems.

Oil shall be periodically removed from oil/water separators.

Parts Cleaners shall be self contained with no exterior discharge.

Recyclable products shall be used in lieu of non-recyclable products whenever possible.

Small spills shall be cleaned up using absorbent materials that are stored separately and disposed of in accordance with KHB 8800.7.



Category XI - Storage of Raw Materials, Intermediates, and Finished Goods; Manufacturing Facilities

Sandblast yards shall keep piles of sandblast debris and equipment covered to prevent contact with stormwater.  Tarps or other appropriate covers will be used for containment of sandblast debris awaiting disposal.

Dikes and berms shall be constructed to direct stormwater flow away from raw materials stored outside.

Chemicals shall be stored in properly labeled, sealed containers.

Small spills shall be cleaned up using absorbent materials that are stored separately and disposed of in accordance with KHB 8800.7.

Recyclable products shall be used in lieu of non-recyclable products whenever possible.

The amount and number of solvents used shall be reduced whenever possible.

Hazardous wastes shall be segregated to encourage recycling, provide opportunities for treatment cost reductions, and increased worker safety.

Raw materials shall not be stored in the immediate vicinity of loading and unloading areas.  Access to these areas shall be limited to those employees necessary to perform the loading and unloading operations.

Preventive maintenance of all equipment shall include inspections of pipes, pumps, valves, storage tanks, and stormwater management devices (i.e., underdrains, weirs, etc.).





COMPLIANCE EVALUATION REQUIREMENTS



Site compliance evaluations shall be conducted on a yearly basis by qualified personnel.  Requirements for this evaluation include:



Inspect stormwater drainage areas for evidence of pollutants entering the drainage system.

Evaluate the effectiveness of measures to reduce pollutant loading and determine whether additional measures are necessary.

Determine if structural measures, sediment controls, and other stormwater BMPs are operating properly.

Inspect equipment needed to implement the pollution prevention plan, such as the spill response equipment.

Revise site specific pollution prevention plans as necessary within 2 weeks of inspection.

Implement these necessary changes within 12 weeks of the inspection.

Prepare a report of inspection results and follow-up actions, inspection date, and personnel conducting the inspection.  Identify any incidents of noncompliance or certify that the facility is in compliance with the pollution prevention plan.

All incidents of noncompliance will be documented in the inspection report.  For areas where there are no incidents of noncompliance, the inspection report must contain a certification that the facility is in compliance.

The inspection report will then be signed by either the principal executive officer or ranking official, which includes the chief executive officer of the agency, or the senior officer having responsibility for the overall operations of a principal geographic unit of the agency.



�APPENDIX A



INDUSTRIAL ACTIVITY CATEGORIES AND ASSOCIATED FACILITIES









Category IV - Hazardous Waste Treatment, Storage, or Disposal Facilities



Outfall Number�Facility��IV-A�Hazardous Waste Storage Facility (M7-1361)��IV-B�Hazardous Waste Storage Facility (K7-165)��IV-C�Wilson’s Corner��



Category V - Landfills, Land Application Sites, and Open Dumps



Outfall Number�Facility��V-A�Hangar AF Land Application Site��V-B�Schwartz Road Landfill��V-C�Ransom Road Landfill��V-D�Launch Complex 39A��V-E�Launch Complex 39B��



Category VI - Facilities Involved in Materials Recycling



Outfall Number�Facility��VI-A�GSA Salvage Yard at Ransom Road (M6-1621)��VI-B�GSA Seized Property Area (M6-880)��VI-C�Propellant Lab (K7-516)��



Category VIII - Transportation Facilities



Outfall Number�Facility��VIII-A�Heavy Equipment & Vehicle Maintenance (M6-486 & M6-587)��VIII-B�GSA Motor Pool (M6-668)

GSA Service Station at Industrial Area (M6-689)��VIII-C�GSA Service Station at VAB Area (K6-1345)��VIII-D�Exchange Service Station (M6-596)��VIII-E�Heavy Equipment Area at Contractors Road��VIII-F�Shuttle Landing Facility��VIII-G�Locomotive Maintenance Facility��VIII-H�U. S. Fish and Wildlife Service Oil, Painting, and Fueling Facility and Heavy Equipment��VIII-I�Visitors Information Center (VIC) Bus Maintenance Facility��VIII-J�Crawler Transporter Maintenance Facility and Park Site (VAB)��VIII-K�Crawler Transporter Park Site (Mid)��

�Category XI - Storage of Raw Materials, Intermediates, and Finished Goods; Manufacturing Facilities



Outfall Number�Facility��XI-A�Schwartz Road Sandblast Yard��XI-B�Ransom Road Sandblasting and Painting Yard��XI-C�SRB Refurbishment and Subassembly Facility (L6-247)

Aft Skirt Test Building (L7-251)��XI-D�Thermal Protection System Facility (K6-794)��XI-E�Logistics Facility (K6-1547)��XI-F�Central Supply (M6-744 and M6-794)��XI-G�Paint and Oil Storage (M6-894)��XI-H�Vehicle Assembly Building (K6-848)��XI-I�Orbiter Processing Facility (K6-894)��XI-J�Vertical Processing Facility (M7-1469)��XI-K�Spacecraft Assembly and Encapsulation Facility No. 2 (M7-1210)��XI-L�Payload Hazardous Servicing Facility (M7-1354)��XI-M�Explosive Safe Assembly Facility - ESA 60��XI-N�Hypergol Module Processing North (M7-961)��XI-O�Hypergol Module Processing South (M7-1212)��XI-P�Hypergol Module Storage West (M7-1410)��XI-Q�Hypergol Module Storage East (M7-1412)��XI-R�Industrial Water Pumping Station (J7-1388)��

�APPENDIX B



KSC VAB BASIN 11 STORMWATER MANAGEMENT SYSTEM
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KSC INDIVIDUAL STORMWATER MANAGEMENT SYSTEMS FOR THE LC-39 AREA

�(General Map)

�(VAB Map)

�APPENDIX D



KSC REGION 1 STORMWATER MANAGEMENT SYSTEM
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KSC INDIVIDUAL STORMWATER MANAGEMENT SYSTEMS FOR THE INDUSTRIAL AREA

�(Industrial Map)

�(Visitor Complex Map)
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KSC INDIVIDUAL STORMWATER MANAGEMENT SYSTEMS FOR THE CCAS AREA

�(CCAS Map)
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