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1.  All construction materials and procedures on this project shall conform to the latest revision of the following governing requirements, incorporated herein by reference: A)  City ordinances & O.S.H.A. Regulations. B)  The City of Kansas City, Missouri Technical Specifications and Municipal Code. Kansas City, Missouri Technical Specifications and Municipal Code.  Technical Specifications and Municipal Code. C)  APWA Standard Specifications and Design Criteria, latest edition. D)  Project Specific Specifications. 2.  The contractor shall have one (1) signed copy of the plans (approved by the City) and one (1) copy of the appropriate Design and Construction Standards and Specifications at the job site at all times. 3.  The contractor will be responsible for securing all permits, bonds and insurance required by the  contract  documents, City of Kansas City, Kansas City, Missouri, and all other governing agencies (including  local, county, state and federal authorities) having jurisdiction over the work proposed by these  , and all other governing agencies (including  local, county, state and federal authorities) having jurisdiction over the work proposed by these  construction documents.  The cost for all permits, bonds and insurance shall be the contractors  responsibility and shall be included in the bid for the work. 4.  The contractor is responsible for coordination of his and his sub-contractor's work.  The contractor shall assume all responsibility for protecting and maintaining his work during the construction period and between the various trades/sub-contractors constructing the work.  5.  The demolition and removal(or relocation) of existing pavement, curbs, structures, utilities, and all other features necessary to construct the proposed improvements, shall be performed by the contractor.  All waste material removed during  construction shall be disposed off the project site.  The contractor shall be responsible for all permits for  hauling and  disposing of waste material.  The disposal of waste material shall be in accordance with  all local, state and federal regulations.  6.  Contractor shall be responsible for all relocations, including but not limited to, all utilities, storm drainage, sanitary sewer services, signs, traffic signals & poles, etc. as required.  All work shall be in accordance with governing authorities specifications and shall be approved by such. All cost shall be included in base bid. 7.  All existing utilities indicated on the drawings are according to the best information available to the Engineer; however, all utilities actually existing may not be shown. The contractor shall be responsible for contacting all utility companies for an exact field location of each utility prior to any construction.  All utilities, shown and unshown, damaged through the negligence of the contractor shall be repaired or replaced by the contractor at his expense. 8.  The contractor will be responsible for all damage to existing utilities, pavement, fences, structures and  other features not designated for removal.  The contractor shall repair all damages at his expense.  9.  The contractor shall verify the flow lines of all existing storm or sanitary sewer connections and utility crossings prior to the start of construction.  Notify the engineer of any discrepancies.  10.  SAFETY NOTICE TO CONTRACTOR:  In accordance with generally accepted construction practices, the contractor shall be solely and completely SAFETY NOTICE TO CONTRACTOR:  In accordance with generally accepted construction practices, the contractor shall be solely and completely   In accordance with generally accepted construction practices, the contractor shall be solely and completely responsible for conditions of the job site, including safety of all persons and property during performance of the work.  This requirement will apply continuously and not be limited to normal working hours.  Any construction observation by the engineer of the contractor's performance is not intended to include review of the adequacy of the contractor's safety measures, in, on or near the construction site.  11.  WARRANTY/DISCLAIMER:  The designs represented in these plans are in accordance with established practices of civil engineering for the WARRANTY/DISCLAIMER:  The designs represented in these plans are in accordance with established practices of civil engineering for the   The designs represented in these plans are in accordance with established practices of civil engineering for the design functions and uses intended by the owner at this time.  However, neither the Engineer nor its personnel can or do warrant these designs or plans as constructed except in the specific cases where the Engineer observes the physical construction on a continual basis at the site.  12.  No work is to be allowed within the public right-of-way or easements without a right of way work permit.  13.  All paving construction and earthwork grading/compaction shall conform to the requirements of the geotechnical engineering report prepared for this project. 14.  Within forty-eight hours prior to any asphalt or concrete paving, the subgrade shall be proof rolled with a fully loaded tandem wheeled dump truck and observed by the on-site geotechnical engineer.  Areas of the subgrade with excessive rutting and or pumping shall be re-worked or removed in accordance with the project specifications.  Flyash or granular material may be added by the contractor to stabilize the subgrade.  See project specifications. 15.  All curb shall be sloped for positive drainage.  Contractor shall use "dry curb and gutter" as needed in localized paved areas that drain away from the curb and gutter.  See paving details. 16.  The Contractor is responsible for the protection all property corners and section corners. Any property corners and/or section corners disturbed or damaged by construction activities shall be reset by a Registered Land Surveyor licensed in the State of Kansas, at the contractor's expense. 17.  The contractor shall be responsible for the restoration of the right-of-way and for damaged improvements such as curbs, sidewalks, street light and traffic signal junction boxes, traffic signal loop lead ins, signal poles, etc.  Damaged improvements shall be repaired in conformance with the latest city standards and to the City's satisfaction. 18.  The contractor is responsible for providing berms, silt fences, straw bales, or other means to prevent eroded materials from reaching the public right-of-way and adjacent properties. In the event the prevention measures are not effective, the contractor shall remove any debris, silt or mud and restore the right-of-way or adjacent property to original or better condition. 19.  All disturbed areas are to receive topsoil, sod and water until a healthy stand of grass is established.  See the landscaping plans for requirements.  Re-seeding shall be required (see project specifications). 20.  The contractor shall sod all disturbed areas within the public street right-of-way. 21.  Contractor shall refer to the architectural building plans for exact locations and dimensions of vestibules, slope paving, sidewalks, exit porches, truck docks, precise building dimensions and exact building utility entrance locations.  All dimensions are to outside wall of building(s). 22.  Refer to building plans for site lighting electrical plan. 23. Contractor to remove existing trees and vegetation, as necessary, for site construction unless specifically noted to remain. Contractor to remove existing trees and vegetation, as necessary, for site construction unless specifically noted to remain. 24. Refer to the building plans for site lighting electrical requirements, including conduits, pole bases, pull boxes, etc.Refer to the building plans for site lighting electrical requirements, including conduits, pole bases, pull boxes, etc.
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1.  PARKING STALL MARKING STRIPES SHALL BE FOUR INCH (4") WIDE WHITE STRIPES.  DIRECTIONAL ARROW AND HANDICAP STALL MARKINGS SHALL BE FURNISHED AT LOCATIONS SHOWN ON PLANS.  2.  HANDICAP PAVEMENT MARKINGS AND SIGNS SHALL CONFORM TO ALL FEDERAL (AMERICANS WITH DISABILITIES ACT) AND STATE LAWS AND REGULATIONS.  3.  TRAFFIC CONTROL DEVICES AND PAVEMENT MARKINGS SHALL CONFORM TO THE REQUIREMENTS OF THE "MANUAL OF UNIFORM TRAFFIC CONTROL DEVICES".  4.  STOP SIGNS SHALL BE PROVIDED AT ALL LOCATIONS AS SHOWN ON PLANS AND SHALL CONFORM TO THE "MANUAL OF UNIFORM TRAFFIC CONTROL DEVICES".  SIGNS SHALL BE 18" X 12", 18 GAUGE STEEL AND SHALL BE ENGINEER GRADE REFLECTIVE. 5.  TRAFFIC CONTROL AND PAVEMENT MARKINGS SHALL BE PAINTED WITH A WHITE SHERWIN WILLIAMS S-W TRAFFIC MARKING SERIES B-29Y2 OR APPROVED EQUAL.  THE PAVEMENT MARKING SHALL BE APPLIED IN ACCORDANCE WITH MANUFACTURERS RECOMMENDATIONS.  APPLY ON A CLEAN, DRY SURFACE AND AT A SURFACE TEMPERATURE OF NOT LESS THAN 70°F AND THE AMBIENT AIR TEMPERATURE SHALL NOT BE LESS THAN 60°F AND RISING.  TWO COATSSHALL BE APPLIED.
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All that part of the Northwest Quarter of Section 34, Township 47 North, Range 33 West, in the City of Kansas City, Jackson County, Kansas, being more particularly described as follows: Commencing at the Northwest corner of the Northwest Quarter of said Section 34; thence S 3°21'37” W, along the West line of the Northwest W, along the West line of the Northwest Quarter of said Section 34, a distance of 240.00 feet; thence S 86°30'06” E, a distance of 72.06 feet to a point on the South right-of-way line of 150 Highway, as now established, said point also being the point of beginning; thence S 86°24'28" E, along the South right-of-way line of said 150 Highway, a distance of 352.95 feet; thence S 3°21'37" W, a distance of 1024.36 feet; thence N 86°30'06" W, a distance of 405.00 feet to a point on the Easterly right-of-way line of Prospect Avenue, as now established; thence along the Easterly right-of-way line of said Prospect Avenue, for the following three (3) courses; thence N 3°21'37" E, a distance of 772.86 feet; thence S 86°38'23" E, a distance of 19.38 feet; thence N 3°21'28" E, a distance of 240.57 feet to a point on the Southerly right-of-way line of said 150 Highway; thence along the Southerly right-of-way line of said 150 Highway, for the following two (2) courses; thence S 84°04'25" E, a distance of 0.65 feet; thence N 73°45'15" E, a distance of 34.01 feet to the point of beginning, containing 9.4106 acres, more or less, of unplatted land.
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1. CONTOURS AND ELEVATIONS: Existing and proposed contours are shown on plans at one foot (1') contour intervals, unless otherwise noted,  proposed contours and elevations shown represent CONTOURS AND ELEVATIONS: Existing and proposed contours are shown on plans at one foot (1') contour intervals, unless otherwise noted,  proposed contours and elevations shown represent approximate finish  grade.  Contractor shall hold down subgrades to allow for pavement and sub-base thicknesses. 2. If the contractor does not accept existing topography as shown on the plans, without exception, he shall have made at his expense, a topographic survey by a registered land surveyor and If the contractor does not accept existing topography as shown on the plans, without exception, he shall have made at his expense, a topographic survey by a registered land surveyor and submit it to the owner for review. 3. CLEARING AND GRUBBING: Prior to beginning preparation of subgrade, all areas under pavements or building shall be stripped of all topsoil, vegetation, large rock fragments (greater than 6 CLEARING AND GRUBBING: Prior to beginning preparation of subgrade, all areas under pavements or building shall be stripped of all topsoil, vegetation, large rock fragments (greater than 6 inches in any dimension) and any other deleterious material.  The actual stripping depth should be based on visual examination during construction and the results of proof-rolling operations. The root systems of all trees (not designated to remain) shall be removed in their entirety.  Stripping materials shall not be incorporated into structural fills.  4. TOPSOIL STRIPPING:  Prior to the start of site grading, the contractor shall strip all topsoil from areas to be graded, and stockpiled at a location on or adjacent to the site as directed by TOPSOIL STRIPPING:  Prior to the start of site grading, the contractor shall strip all topsoil from areas to be graded, and stockpiled at a location on or adjacent to the site as directed by the owner.  At completion of grading operations and related construction, the contractor will be responsible for redistribution of topsoil over all areas disturbed by the construction activities.  Topsoil shall be placed to a minimum depth of six inches (6") and in accordance with specifications for landscaping.  At that time, and prior to the installation of landscaping or irrigation, all topsoil graded areas shall be visually inspected and accepted by the owner and ITL.  5. Contractor shall adjust and/or cut existing pavement as necessary to assure a smooth fit and continuous grade. Contractor shall assure positive drainage away from buildings for all natural Contractor shall adjust and/or cut existing pavement as necessary to assure a smooth fit and continuous grade. Contractor shall assure positive drainage away from buildings for all natural and paved areas. 6. SUBGRADE PREPARATION: Prior to placement of new fill material, the existing subgrade  shall be proofrolled and approved under the direction of the Geotechnical Engineer or his representative.  SUBGRADE PREPARATION: Prior to placement of new fill material, the existing subgrade  shall be proofrolled and approved under the direction of the Geotechnical Engineer or his representative.  7. PROOFROLLING: Subsequent to completion of stripping and over-excavation, all building and pavement areas to receive engineered fill should be systematically proof-rolled using a tandem axle PROOFROLLING: Subsequent to completion of stripping and over-excavation, all building and pavement areas to receive engineered fill should be systematically proof-rolled using a tandem axle dump truck loaded to approximately 20,000 pounds per axle.  Also, any finished subgrade areas to receive paving shall be proof-rolled within 48 hours of paving.  Unsuitable soils that are detected and that can not be recompacted should be over-excavated and replaced with controlled structural fill.    8. EARTHWORK:  EARTHWORK:  A) GEOTECHNICAL:  All earthwork shall conform to the recommendations of the Geotechnical report.  Said report and its recommendations are herein incorporated into the project requirements by reference. Prior to beginning construction, the contractor shall obtain a copy of and become familiar with the geotechnical report.  Unless specifically noted on the plans, the recommendations in the geotechnical report are hereby incorporated into the project requirements and specifications. B) SURFACE WATER: Surface water shall be intercepted and diverted during the  placement of fill.   C) FILLS:  All fills shall be considered controlled or structural fill and shall be free of  vegetation, organic matter, topsoil and debris. In areas where the thickness of the engineered fill is greater than five, feet building and pavement construction should not commence until so authorized by the on-site geotechnical engineer to allow for consolidation. D) BUILDING SUBGRADE: As specified in the Geotechnical Engineering Report, the upper 24 inches of building subgrade shall consist of Low Volume Change (LVC) material defined as approved, compacted granular fill or low to moderate plasticity cohesive soil materials stabilized with Class C Flyash.  Granular fill shall consist of compacted granular materials with a maximum particle size of two (2) inches or less, such as limestone screenings.  Refer to geotechnical report for complete requirements.  E) EXISTING SLOPES: Where fill material is to be placed on existing slopes greater  than 5:1 (horizontal to vertical), existing slope shall be benched providing a minimum vertical face of twelve inches (12").  The benches should be cut wide enough to accommodate the compaction equipment.  Fill material shall be placed and compacted in horizontal lifts not exceeding nine inches (9") (loose lift measurement), unless otherwise approved by the Geotechnical Engineer.  F) COMPACTION REQUIREMENTS: The upper 9 inches of pavement subgrade areas shall be compacted to a minimum density of ninety five percent (95%) of the material's maximum dry density as determined by ASTM D698 (standard proctor compaction).  The moisture content at the time of placement and compaction shall within a range of 0%  below to 4% above optimum moisture content as defined by the standard proctor compaction procedure.  The moisture contents shall be maintained within this range until completion of the work.  Where compaction of earth fill by a large roller is impractical or undesirable, the earth fill shall be hand compacted with small vibrating rollers or mechanical tampers.  9. All cut or fill slopes shall be 3:1 or flatter.  All asphalt parking areas shall be a minimum of 1% slope but not more than 5% slope unless otherwise noted.  All pavements within ADA parking All cut or fill slopes shall be 3:1 or flatter.  All asphalt parking areas shall be a minimum of 1% slope but not more than 5% slope unless otherwise noted.  All pavements within ADA parking areas shall not exceed 2% total slope.  All grades around building shall be held down 6" from finish floor and slope away another 6" in 10 feet.  Contractor shall notify engineer prior to final subgrade construction of any areas not within this slope requirement.   10. TESTING AND INSPECTION: Owner's Independent Testing Laboratory (ITL) shall make tests of earthwork during construction and observe the placement of fills and other work performed on this TESTING AND INSPECTION: Owner's Independent Testing Laboratory (ITL) shall make tests of earthwork during construction and observe the placement of fills and other work performed on this project to verify that work has been completed in accordance with Geotechnical Engineering Report, Project Specifications and within industry standards.  The ITL will be selected by the owner and the cost of testing will be the owner's responsibility.  11. CLASSIFICATION:  All excavation shall be considered unclassified.  No separate or additional payments shall be made for rock excavation. CLASSIFICATION:  All excavation shall be considered unclassified.  No separate or additional payments shall be made for rock excavation. 12. RESTORATION:  All disturbed areas not in building or pavements shall be sodded, unless shown otherwise by the landscaping plan or erosion control plan. RESTORATION:  All disturbed areas not in building or pavements shall be sodded, unless shown otherwise by the landscaping plan or erosion control plan. 13. UTILITIES:  The contractor is specifically cautioned that the location and/or elevation of existing utilities as shown on these plans is based on records of the various utility companies, and UTILITIES:  The contractor is specifically cautioned that the location and/or elevation of existing utilities as shown on these plans is based on records of the various utility companies, and where possible, measurements taken in the field.  The information is not to be relied on as being exact or complete.  The contractor must call the appropriate utility companies at least 48 hours before any excavation to request exact field location of utilities.  It shall be the responsibility of the contractor to relocate all existing utilities which conflict with the proposed improvements shown on the plans.  14. LAND DISTURBANCE:  The contractor shall adhere to all terms & conditions as outlined in the EPA or applicable state N.P.D.E.S. permit for storm water discharge associated with construction LAND DISTURBANCE:  The contractor shall adhere to all terms & conditions as outlined in the EPA or applicable state N.P.D.E.S. permit for storm water discharge associated with construction activities. Refer to project S.W.P.P.P. requirements.
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1.   The contractor is specifically cautioned that the location and/or elevation of existing utilities as shown on these plans is based on records of the various utility The contractor is specifically cautioned that the location and/or elevation of existing utilities as shown on these plans is based on records of the various utility companies, and where possible, measurements taken in the field. The information is not to be relied on as being exact or complete.  The contractor must call the appropriate utility companies at least 48 hours before any excavation to request exact field location of utilities. It shall be the responsibility of the contractor to coordinate with and relocate &/or remove all existing utilities which conflict with the proposed improvements shown on the plans.  2. The construction of storm sewers on this project shall conform to the requirements of the City's Technical Specifications and Design Criteria. The construction of storm sewers on this project shall conform to the requirements of the City's Technical Specifications and Design Criteria. City's Technical Specifications and Design Criteria.  Technical Specifications and Design Criteria. 3. The contractor shall field verify the exact location and elevation of the existing storm sewer lines and the existing  elevation at locations where the proposed The contractor shall field verify the exact location and elevation of the existing storm sewer lines and the existing  elevation at locations where the proposed storm sewer collects or releases to existing ground.  If discrepancies are encountered from the information shown on the plans, the contractor shall contact the design engineer. No pipes shall be laid until direction is received from the design engineer. 4. It will be the contractors responsibility to field adjust the top of all manholes and boxes as necessary to match the  grade of the adjacent area.   Tops of It will be the contractors responsibility to field adjust the top of all manholes and boxes as necessary to match the  grade of the adjacent area.   Tops of existing manholes shall be raised as necessary to be flush with proposed pavement elevations, and to be 6-inches above finished ground elevations in non-paved areas.  No separate or additional compensation will be made to the contractor for making final adjustments to the manholes and boxes.  5. Inlet locations, horizontal pipe information and vertical pipe information is shown to the center of the structure.   Deflection angles shown for storm sewer Inlet locations, horizontal pipe information and vertical pipe information is shown to the center of the structure.   Deflection angles shown for storm sewer pipes are measured from the center of curb inlets and manholes.  The  contractor shall adjust the horizontal location of the pipes to go to the face of the boxes.  All roof drains shall be connected to storm sewer structures.  Provide cleanouts on roof drain lines at 100' max. Spacing and at all bend points.  Do not connect roof drains directly to storm sewer pipe.  6. The contractor shall be responsible for furnishing and installing all fire and domestic water lines, meters, backflow  devices, pits, valves and all other The contractor shall be responsible for furnishing and installing all fire and domestic water lines, meters, backflow  devices, pits, valves and all other incidentals required for a complete operable fire protection and domestic water system.  All costs associated with the complete water system for the buildings shall be the responsibility of the contractor.  All work shall conform to the requirements of City.     City.     .     7. The contractor shall be responsible for furnishing and installing all sanitary sewer service lines from the buildings  to the public line.  All work shall conform to The contractor shall be responsible for furnishing and installing all sanitary sewer service lines from the buildings  to the public line.  All work shall conform to the requirements of the City. City. 8. The contractor will be responsible for securing all permits, bonds and insurance required by the contract documents, City, and all other governing agencies The contractor will be responsible for securing all permits, bonds and insurance required by the contract documents, City, and all other governing agencies City, and all other governing agencies , and all other governing agencies (including local, county, state and  federal authorities) having jurisdiction over the work proposed by these construction documents.  The cost  for all  permits bonds and insurance shall be the contractors responsibility and shall be included in the bid for the work.   9. By the use of these construction documents the contractor hereby agrees that he/she shall be solely responsible for  the safety of the construction workers By the use of these construction documents the contractor hereby agrees that he/she shall be solely responsible for  the safety of the construction workers and the public. The contractor agrees to hold the engineer and owner harmless for any and all injuries, claims, losses or damages related to the project.    10. The Contractor shall be responsible for furnishing all materials, tools and equipment and installation of electrical  power, telephone and gas service from a The Contractor shall be responsible for furnishing all materials, tools and equipment and installation of electrical  power, telephone and gas service from a point of connection from the public utility lines to the building structures.   This will include all conduits, service lines, meters, concrete pads and all other incidentals required for a complete  and operational system as required by the owner and the public utilities.  Refer to building plans for exact tie-in locations of all utilities.  Contractor shall verify connection points prior to installation of utility line.   11. All fill material is to be in place, compacted, and consolidated before installation of proposed utilities.  On-site geotechnical engineer shall provide written All fill material is to be in place, compacted, and consolidated before installation of proposed utilities.  On-site geotechnical engineer shall provide written confirmation that this requirement has been met and that utilities may proceed in the fill areas.  All utilities are to be placed in trench conditions.  12. Contractor shall notify the utility authorities inspectors 48 hours before connecting to any existing line.  Contractor shall notify the utility authorities inspectors 48 hours before connecting to any existing line.  13. Water lines shall be as follows (unless otherwise shown on plans):  Water lines shall be as follows (unless otherwise shown on plans):  - Pipe sizes less than 3-inches that are installed below grade and outside building shall comply with the following: 1. Seamless Copper Tubing:  Type "K" soft copper, ASTM B88. 2. Fittings: Wrought copper (95_5 Tin Antimony solder joint), ASME B 16.22. 14. Minimum trench width shall be 2 feet.  Minimum trench width shall be 2 feet.  15. Contractor shall maintain a minimum of 42" cover on all waterlines.  All water line joints are to be mechanical joints with thrust blocking as called out in Contractor shall maintain a minimum of 42" cover on all waterlines.  All water line joints are to be mechanical joints with thrust blocking as called out in specifications and construction plans.  Water mains and service lines shall be constructed in accordance to City's specifications for commercial services. City's specifications for commercial services. specifications for commercial services. 16. All waterlines shall be kept min. ten (10') apart (parallel) from sanitary sewer lines or manholes.  Or when crossing, an 24" vertical clearance (outside edge of All waterlines shall be kept min. ten (10') apart (parallel) from sanitary sewer lines or manholes.  Or when crossing, an 24" vertical clearance (outside edge of pipe to outside edge of pipe) of the water line above the sewer line is required.  17. Sanitary conflicts will be resolved prior to permit issuance. Sanitary conflicts will be resolved prior to permit issuance. 18. All underground storm, sanitary, water and other utility lines shall be installed, inspected and approved before backfilling.  Failure to have inspection approval All underground storm, sanitary, water and other utility lines shall be installed, inspected and approved before backfilling.  Failure to have inspection approval prior to backfill will constitute rejection of work. 19. All necessary inspections and/or certifications required by codes and/or utility service companies shall be  performed prior to announced building possession All necessary inspections and/or certifications required by codes and/or utility service companies shall be  performed prior to announced building possession and the  final connection of service. Contractor shall coordinate with all utility companies for installation requirements and specifications.  20. Refer to building plans for site lighting electrical plan, irrigation, parking lot security system and associated conduit requirements.  Coordinate with Owner that Refer to building plans for site lighting electrical plan, irrigation, parking lot security system and associated conduit requirements.  Coordinate with Owner that all required conduits are in place & tested prior to paving. 21. When a building utility connection from site utilities leading up to the building cannot be made immediately, temporarily mark all such site utility terminations. When a building utility connection from site utilities leading up to the building cannot be made immediately, temporarily mark all such site utility terminations. 22. Refer to the building plans for site lighting electrical requirements, including conduits, pole bases, pull boxes, etc.Refer to the building plans for site lighting electrical requirements, including conduits, pole bases, pull boxes, etc.
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8.0 Acres Treatment Area Treatment Area 80% % Impervious to Basin % Impervious to Basin 0.70 Ac.-Ft. Water Quality Volume Water Quality Volume 2.5 Ft. Bioretention Soil Mix Depth Bioretention Soil Mix Depth 1.50 Ft./Day Coefficient of Permeability for Bioretention Soil Mix Coefficient of Permeability for Bioretention Soil Mix 1.00 Ft. Maximum Ponding Depth Maximum Ponding Depth 3 Days Time Required for Water Quality Volume to filter  Time Required for Water Quality Volume to filter  through Bioretention Soil Mix 5,673 Sq. Ft. Minimum Required Filter Bed Area Minimum Required Filter Bed Area 30,634 Sq. Ft. Minimum Required Ponding AreaMinimum Required Ponding Area
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Bioretention Basin Maintenance and Inspections Bioretention basins shall be inspected regularly and maintained when necessary to ensure that the basin is functioning properly.  The following is a list of periodic inspections and maintenance actions that should be taken to upkeep the bioretention basin. The bioretention basin shall be inspected biannually for erosion. Biannually the basin shall be inspected for locations of bare soil.  Random bare spots may be corrected with spot mulching.  Where there are significant amounts of bare soil, old mulch remaining shall be removed and disposed of properly before new mulch is distributed. The vegetation shall be inspected annually.  Any dead or diseased vegetation shall be removed If the vegetation is stressed, the soil shall be inspected for contamination.  If the soil is contaminated, then full or partial replacement of the planting zone is required. If treatment of vegetation is necessary, chemicals used shall be low-toxic and used to the least amount necessary. Once to twice per year an application of an alkaline product, such as limestone, shall be applied to the basin to counteract soil acidity resulting from slightly acidic precipitation.  Before making the application, the soil should be tested for the pH level to determine how much alkaline product to add.   The outlet structure shall be inspected annually that it is functioning properly.  Any obstructions to the overflow shall be removed.     Any trash or sediment shall be removed as necessary. The basin shall be aerated periodically. Any voluntary non desired vegetation shall be removed periodically (weeding).
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1. THE BMP SYSTEM AS SHOWN IS REQUIRED TO BE CERTIFIED BY THE ENGINEER PRIOR TO FINAL THE BMP SYSTEM AS SHOWN IS REQUIRED TO BE CERTIFIED BY THE ENGINEER PRIOR TO FINAL ACCEPTANCE. THE CONTRACTOR SHALL NOTIFY THE ENGINEER FOR INSPECTIONS OF BMP AT THE FOLLOWING INTERMEDIATE STAGES OF CONSTRUCTION: a. COMPLETION OF BASIN EXCAVATION, PRIOR TO UNDERDRAIN INSTALLATION. COMPLETION OF BASIN EXCAVATION, PRIOR TO UNDERDRAIN INSTALLATION. b. COMPLETION OF UNDERDRAIN, STONE, AND GEOTEXTILE FABRIC. COMPLETION OF UNDERDRAIN, STONE, AND GEOTEXTILE FABRIC. c. INSTALLATION OF BSM MATERIAL PRIOR TO MULCHING AND PLANTING. INSTALLATION OF BSM MATERIAL PRIOR TO MULCHING AND PLANTING. d. FINAL COMPLETION. FINAL COMPLETION. 2. ALL BIORETENTION BASIN UNDERDRAINS SHALL BE DESIGNED IN ACCORDANCE TO APWA BMP MANUAL ALL BIORETENTION BASIN UNDERDRAINS SHALL BE DESIGNED IN ACCORDANCE TO APWA BMP MANUAL SECTION 8.4.5.2 AS FOLLOWS: a. THE PIPE SHALL HAVE PERFORATIONS BETWEEN 0.25 AND 0.375 INCHES IN DIAMETER, SPACED THE PIPE SHALL HAVE PERFORATIONS BETWEEN 0.25 AND 0.375 INCHES IN DIAMETER, SPACED AT 6 INCHES ON CENTER WITH A MINIMUM OF 4 HOLES PER FOR.  b. THE PIPES SHALL BE SPACED 20 FT ON CENTER.  THE PIPES SHALL BE SPACED 20 FT ON CENTER.  c. THE PIPES SHALL MAINTAIN A MINIMUM SLOPE OF 0.5%.THE PIPES SHALL MAINTAIN A MINIMUM SLOPE OF 0.5%.
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A. Bioretention Soil Mixture: The Bioretention Soil Mixture (BSM) is a mixture of planting soil, compost, and sand consisting of the following: Item    Composition By Volume  Reference Composition By Volume  Reference Reference Planting Soil     30%     See below. 30%     See below. See below. Organic Compost    20%     See below. 20%     See below. See below. Sand      50%     ASTM C33 Fine Aggregate 50%     ASTM C33 Fine Aggregate ASTM C33 Fine Aggregate B. Planting Soil: The USDA textural classification of the Planting Soil for the BSM shall be LOAMY SAND OR SANDY LOAM. The Planting Soil shall be the best available on site material or furnished. Additionally, the Planting Soil shall be tested and meet the following criteria or as approved by the Engineer: Item       Percent By   Weight Test Method Percent By   Weight Test Method Weight Test Method Sand (2.0 – 0.050 mm)    50 – 85%     AASHTO T88 0.050 mm)    50 – 85%     AASHTO T88 50 – 85%     AASHTO T88 85%     AASHTO T88 AASHTO T88 Silt (0.050 – 0.002 mm)   0 – 50%     AASHTO T88 0.002 mm)   0 – 50%     AASHTO T88 0 – 50%     AASHTO T88 50%     AASHTO T88 AASHTO T88 Clay (less than 0.002 mm)   2 – 5%     AASHTO T88 2 – 5%     AASHTO T88 5%     AASHTO T88 AASHTO T88 Organic Matter     3 – 10%     AASHTO T194 3 – 10%     AASHTO T194 10%     AASHTO T194 AASHTO T194 The textural analysis for the Planting Soil shall be as follows: ASTM E11 Sieve Size   Minimum Percent  Minimum Percent  Passing By Weight 2 in.     100 100 No. 4     90 90 No. 10     80 80 At least 45 days prior to the start of construction of bioretention facilities, the Contractor shall submit the source and testing results of the Planting Soil for the BSM to the Engineer for approval. No time extensions will be granted should the proposed Planting Soil fail to meet the minimum requirements stated above. Once a stockpile of the Planting Soil has been sampled, no material shall be added to the stockpile. C. Organic Compost: Compost is a homogeneous and friable mixture of partially decomposed organic matter, with or without soil, resulting from composting, which is a managed process of bio-oxidation of a solid heterogeneous organic substrate including a thermophilic phase. Compost is deemed acceptable if it meets 2 of the following requirements: 1. C/N ratio <= 25; 2. Oxygen uptake rate <= 150 mg O2/kg volatile solids per hour; and 3. Compost must not contain more than 1 percent foreign matter. Foreign matter is defined as: “Any Any matter over a 2 mm dimension that results from human intervention and having organic or inorganic constituents such as metal, glass and synthetic polymers (e.g. plastic and rubber) that may be present in the compost but excluding mineral soils, woody material and rocks.” 4. Foreign matter less than 1 percent by weight must not exceed 12.5 mm in any dimension. D. The Bioretention Soil Mixture (BSM) shall be a uniform mix, free of plant residue, stones, stumps, roots or other similar objects larger than two inches excluding mulch. No other materials or substances shall be mixed or dumped within the bioretention area that may be harmful to plant growth, or prove a hindrance to the planting or maintenance operations. 1. The Bioretention Soil Mixture shall be tested and meet the following criteria:  Item       Criteria         Test Method Criteria         Test Method Test Method Corrected pH      5.5 – 7.5          ASTM D4972 5.5 – 7.5          ASTM D4972 7.5          ASTM D4972 ASTM D4972 Magnesium      Minimum 32 ppm         * Minimum 32 ppm         * * Phosphorus (Phosphate - P2O5) not to exceed 60 ppm plant available phosphorus    * not to exceed 60 ppm plant available phosphorus    * * Potassium (K2O)     Minimum 78 ppm         * Minimum 78 ppm         * * Soluble Salts      Not to exceed 500 ppm       * Not to exceed 500 ppm       * * *Use authorized soil test procedures

AutoCAD SHX Text
2. Should the pH fall outside of the acceptable range, it may be modified with lime (to raise) or ammonium sulfate (to lower). The lime or ammonium sulfate must be mixed uniformly into the BSM prior to use in bioretention facilities. 3. Should the BSM not meet the minimum requirement for magnesium, it may be modified with magnesium sulfate. Likewise, should the BSM not meet the minimum requirement for potassium, it may be modified with potash. Magnesium sulfate and potash must be mixed uniformly into the BSM prior to use in bioretention facilities. 4. Planting soil and/or BSM that fails to meet the minimum requirements shall be replaced at the Contractor’s expense. Mixing of the corrective additives to the BSM is incidental and shall be at the s expense. Mixing of the corrective additives to the BSM is incidental and shall be at the Contractor’s expense. s expense. 5. Mixing of the BSM to a homogeneous consistency shall be done to the satisfaction of the Engineer. Upon approval of all requirements and testing above, the BSM shall be stockpiled, and no material shall be added to the BSM in the stockpile or during transport to the bioretention facility. E. Other Materials Material        Specification Specification No. 57 Aggregate      ASTM D448 ASTM D448 No. 7 Aggregate      ASTM D448 ASTM D448 4-inch HDPE Plastic Pipe Underdrain  AASHTO M252 AASHTO M252 Geotextile Fabric      AASHTO M288 AASHTO M288 Mulch, 2x Shredded Hardwood Bark  See below See below Water        See below. See below. Lime        ASTM C25 ASTM C25 Ammonium Sulfate      See below. See below. Magnesium Sulfate      See below. See below. Potash        See below. See below. 1. Shredded Hardwood Mulch: Shredded hardwood mulch shall be aged a minimum of 6 months and consist of the bark and wood (50/50) from hardwood trees which has been milled and screened to a maximum 4 in. particle size and provide a uniform texture free from sawdust, clay, soil, foreign materials, and any artificially introduced chemical compounds that would be detrimental to plant or animal life. 2. Aggregate: No. 7 and No. 57 Aggregate shall be double-washed to reduce suspended solids and potential for clogging. The aggregate shall be placed as shown in the Contract Drawings. 3. Water: Water used in the planting, establishing, or caring for vegetation shall be free from any substance that is injurious to plant life. 4. Lime: Lime shall contain not less than 85 percent calcium and magnesium carbonates. Dolomitic (magnesium) lime shall contain at least 10 percent magnesium as magnesium oxide and 85 percent calcium and magnesium carbonates. Lime shall conform to the following gradation: Sieve Size   Minimum Percent Passing By Weight Minimum Percent Passing By Weight No. 10       100 100 No. 20       98 98 No. 100       50 50 5. Ammonium Sulfate: Ammonium sulfate shall be a constituent of an approved horticultural product produced as a fertilizer for supplying nitrogen and as a soil acidifier. 6. Magnesium Sulfate: Magnesium sulfate shall be a constituent of an approved horticultural product produced as a fertilizer. 7. Potash: Potash (potassium
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Approved Steps (ASTM C-478):  *  Clay & Bailey 2102 Cast Iron;   Clay & Bailey 2102 Cast Iron; Clay & Bailey 2102 Cast Iron;  *  MA Industries, Inc. No.PS1-PF, PS2-PF   MA Industries, Inc. No.PS1-PF, PS2-PF MA Industries, Inc. No.PS1-PF, PS2-PF  *  American Step Co., Inc. ML-13;  American Step Co., Inc. ML-13;American Step Co., Inc. ML-13;
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Outlet Control Structure Notes General 1. All storm sewer structures shall be pre-cast or poured in place.   If pre-cast structures are used for publicly financed, maintained   or administered construction, the tops shall be poured in place   and the wall steel shall be left exposed to a height 2" below the   finish top elevation, or as directed by the City Engineer. 2. Pre-cast shop drawings are to be approved by the City Engineer    for publicly financed or administered projects. Pre-cast shop    drawings for privately financed projects are to be submitted to    the Engineering Services Division of the Planning and    Development Services Department. 3. Do not scale these drawings for dimensions or clearances. Any    questions regarding dimensions shall be brought to the attention    of the City Engineer prior to construction. 4. The first dimension listed in the construction notes is the "L"    dimension. The second dimension is the "W" dimension. The    concrete thickness and reinforcement shown is for boxes with    ("L"+"H") and ("W"+"H") less then or equal to 20. For boxes    with either of these calculations greater than 20, a special    design is required.
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Concrete 5. Concrete used in this work shall be KCMMB4K, as approved by    the Kansas City Metropolitan Materials Board, and shall meet the    requirements of the Lenexa Municipal Code. Lenexa Municipal Code. Municipal Code. 6. Concrete construction shall meet the applicable requirements of    Standard Specifications for State Road and Bridge Construction,    Kansas Department of Transportation, latest edition, except as    modified in the Lenexa Municipal Code. Lenexa Municipal Code. Municipal Code. 7. Inlet floors shall be shaped with non-reinforced concrete inverts    to provide smooth flow. 8. Bevel all exposed edges with  " triangular molding. 34" triangular molding. Reinforcing Steel 9. Reinforcing steel shall be new billet, minimum Grade 60 as per     ASTM A615, and shall be bent cold. 10. All dimensions relative to reinforcing steel are to centerline of    bars. 2" clearance shall be provided throughout unless    noted otherwise. Tolerance of +/-  " shall be permitted. 18" shall be permitted. 11. All lap splices not shown shall be a minimum of 40 bar     diameters in length.
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12. All reinforcing steel shall be supported on fabricated steel bar     supports @ 3'-0" maximum spacing. 13. All dowels shall be accurately placed and securely tied in place     prior to placement of bottom slab concrete. Sticking of dowels     into fresh or partially hardened concrete will not be acceptable. Construction 14. The bottom slab shall be at least 24 hours old before placing     sidewall concrete. All sidewall forms shall remain in place a     minimum of 24 hours after sidewalls are poured before removal,     and after removal shall be immediately treated with membrane     curing compound. 15. Pipe connections to pre-cast structures shall have a minimum     of 6" of concrete around the entire pipe within 2' of the     structure. 16. Material selection and compaction requirements for backfill     around structures shall be as specified in the Manual of     Infrastructure Standards, as promulgated by the City Engineer.
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