Commercial Drainage Plan Application Form 802C 
	SECTION I

	Project Name (as shown on Form 801):       

	Project Address:      

	PROVIDE  AS AN APPENDIX TO SECTION I  COMPLETED FORM 801

	Consultant:       

	Consultant Contact Information:  

     

	Date Plans Received by Surveyors Office:  

	

	Brief Project Description:       

	The Application is for one of the following:

 FORMCHECKBOX 
 Residential Parcel 5 acres or more with one acre or more of impervious surface 

 FORMCHECKBOX 
 Commercial and Industrial Project not located within a subdivision

 FORMCHECKBOX 
 Commercial and Industrial Project located within a previously approved subdivision    

 FORMCHECKBOX 
 Major modification of previously approved plan

	 FORMCHECKBOX 
 Yes
 FORMCHECKBOX 
  No
	Does proposed project result in the addition of impervious surfaces exceeding a total of ten thousand (10,000) square feet  or when combined with any previous activity constructed within a period of 3 years without a required drainage plan results in the addition of impervious surfaces totaling over ten thousand (10,000) square feet.

	 FORMCHECKBOX 
 Yes
 FORMCHECKBOX 
  No
	Does the submitted drainage plan request provisions for the storage and controlled release of excess stormwater runoff be waived due to the direct discharge of stormwater into a major waterway such as Pigeon Creek, or the Ohio River; or into a secondary waterway at a point of study where direct discharge has been determined to be of benefit to the tributary watersheds, and tributary waterways. If answered yes provide justification to waiver request in Appendix I      

	  FORMCHECKBOX 
 Yes
 FORMCHECKBOX 
  No
	Is this application for construction of permitted structures within the limits of a project with an approved drainage plan such as an existing subdivision or lot or parcel with a previously approved drainage plan? If answered yes does the project meet the criteria for the original approved drainage plan and therefore an exemption to submittal of a drainage plan is being requested?  Provide as an Appendix I      sufficient supporting detail to support this request and complete Section II. 

	 FORMCHECKBOX 
 Yes
 FORMCHECKBOX 
  No
	Are any proposed culverts, bridges, structures, pipes, earthwork, pavement, or utility to be installed within or across a regulated drain, or that land within seventy-five (75) feet either side of a regulated drain in Vanderburgh County?


	SECTION II-Engineering Certification

	Provide a certification from an engineer or land surveyor regularly engaged in stormwater drainage design, and registered to practice in the state of Indiana

	I hereby certify the engineering design used in preparation of this application, attachments and supplements were done by me or under my direct supervision

I further certify to the best of my knowledge all such design is in accordance with Vanderburgh County Drainage Ordinance 13.04

I certify that my professional license is current with the Indiana Department of Registration and understand that fraudulent certification of this plan will result in the plan immediately becoming null and void.   

_____________________________


_____________________________

NAME






INDIANA REGISTRATION 








NUMBER

_____________________________


FIRM






(Seal)

______________________________



ADDRESS
______________________________

____________________________

CITY, STATE, ZIP




PHONE NUMBER

______________________________

____________________________

SIGNATURE





DATE




	SECTION III-DESIGN REPORT, VARIANCES AND OTHER PERMITS 

	A written drainage design report shall be submitted that shall address each of the following criteria.
· Any significant stormwater drainage problems existing or anticipated to be associated with the project
· The analysis procedure used to identify and evaluate the drainage problems associated with the project
· Any assumptions or special conditions associated with the use of the procedures, especially hydrologic or hydraulic methods, used to identify and evaluate drainage problems associated with the project 
· The proposed design of the drainage control system 
· The results of the analysis of the proposed drainage control system showing that it does solve the project’s identified and anticipated drainage problems
· A detailed description, depiction, and log of all hydrologic and hydraulic calculations or modeling, and the results obtained thereby; together with the input and output files for all computer runs 
· The use of texts and references must be documented in all submittals of hydraulic calculations. 

	Is the proposed development to be constructed in phases?   FORMCHECKBOX 
 Yes    FORMCHECKBOX 
  No   If yes provide in Appendix III       a description of the timing regarding the construction of all drainage facilities in relation to the construction of the proposed project. 

	Provide in Appendix III       any request to utilize materials other than included in the Vanderburgh County Drainage Code Section 13.04.260 and 13.04.265 

	Provide in Appendix III      any request to utilize methods other than included herein.   

	Are any potential required permits that could affect the design parameters, affect the planning, limit disturbance of diches, streams or other areas or limit the timing of construction such as permits from Indiana Department of Transportation (INDOT), US Corp of Engineers (USCOE 404 or Nationwide permit), Indiana Department of Natural Resources (Construction in Floodway), Indiana Department of Environmental Management (Clean Water Certification 401) that may be required in conjunction with the submitted Drainage Plan?  FORMCHECKBOX 
 Yes    FORMCHECKBOX 
  No
If yes, provide in an Appendix a copy of correspondence and/or permit approvals from these agencies. (See Appendix III     )

	SECTION IV-DETERMINATION OF DESIGN CRITERIA

	Design storm. Check from the listing below the single criteria that will determine the design storm for the total allowable developed release rate.  
 FORMCHECKBOX 
  The project is located within the impacted area lying generally within one and one half mile either side of North U.S. Highway 41 and draining into the Pond Flat System of Regulated Drains of Vanderburgh County  and therefore a one hundred (100) year return period storm is required for the determination of the storage requirement for the developed area (See Vanderburgh County Drainage Code Section 13.04.015B6a for a more complete description of the boundary)
 FORMCHECKBOX 
   The project is located within the designated Impacted Drainage Area in the rapidly developing eastern part of Vanderburgh County, Indiana and therefore a one hundred (100) year return period storm is required for the determination of the storage requirement for the developed area. (See Vanderburgh County Drainage Code Section 13.04.015B6b for more complete description of the boundary) 
 FORMCHECKBOX 
  The proposed development is within designated impact areas and the Drainage Board has determined that a decrease in the allowable post development controlled peak release rate of stormwater is not to exceed a  FORMCHECKBOX 
  five (5) or two FORMCHECKBOX 
   (2) year return period. 

 FORMCHECKBOX 
  The proposed project discharges to a State or Federal Highway (a fifty (50) year return period storm required for determination of storage requirement for developed area) 

 FORMCHECKBOX 
   The design of stormwater detention facilities is to be based on a return period of once in twenty-five (25) years.

	Upstream flow through drainage system. Check from the listing below the single criteria that determines the design storm for upstream flow through the drainage system.  
 FORMCHECKBOX 
   The offsite watersheds are fifty acres or less and therefore the drainage systems are designed with adequate capacity for a twenty-five (25) year return period storm calculated on the basis of upstream land in its existing condition 

  FORMCHECKBOX 
  The offsite watersheds are greater than fifty acres but are one square mile or less and therefore the drainage systems are designed with adequate capacity for a twenty-five (25) year return period storm calculated on the basis of upstream land in its existing condition utilizing methods other than the Rational Method 
  FORMCHECKBOX 
  The offsite watersheds larger are greater than one square mile and the drainage systems are designed with adequate capacity to convey the stormwater runoff from all tributary areas totaling greater than one square mile through the project under consideration, and within drainage easements, for a fifty (50) year return period storm calculated on the basis of upstream land in its present state of development. 

	Is an allowance, equivalent to the reduction in flow rate provided, to be made for upstream detention when such upstream detention and release rate previously have been approved by the board;  FORMCHECKBOX 
 Yes    FORMCHECKBOX 
  No If yes provide evidence of the detention facility’s as-built construction, or existing condition,  and other pertinent information justifying said reduction in Appendix IV      

	SECTION V- CALCULATION OF TIME OF CONCENTRATION   

	Provide in Section V calculations for Time of Concentration. The time of calculation should utilize an approved methodology. Form 830 in the Appendix should be utilized unless, due to site conditions, an alternative methodology is more suitable.

Check the method employed in the determination of the overland flow time  FORMCHECKBOX 
 Form 830   FORMCHECKBOX 
Ragan     FORMCHECKBOX 
 Kerby     FORMCHECKBOX 
 Federal Aviation Agency     FORMCHECKBOX 
Izzard
For the Time of Concentration include a map, schematic or description of flow segments. When not utilizing Form 830, provide calculations for the alternate method, and justification for use of the formula including documentation that the chosen method utilized meets the assumptions/criteria for the alternative methodology employed.
 


	SECTION VI- CALCULATION OF ALLOWABLE DISCHARGE AND STORAGE-RATIONAL   

	 FORMCHECKBOX 
  The Rational Method is to be utilized for determination of storage requirements (watersheds must be 50 acres or less). If utilizing the Rational Method, provide for each watershed the allowable release rate Q=cia. Provide Tc numbers from approved calculation methods. C values for each watershed should be calculated on Form VIa and provided. Intensity values should be from the table below or prorated where appropriate. Provide values of areas for each watershed and compute allowable discharge rates (Q)   

	Storm Duration

5 Year

10 Year

5 minutes

6.063

6.625

10 minutes

4.863

5.38

15 minutes

4.029

4.515

30 minutes

2.837

3.226

60 minutes

1.549

1.819

2 hours

1.053

1.23



	Watershed ID
	Tc
	Undeveloped (C) from VIa
	Intensity (I) 
	Area (A)
	Allowable Discharge (Q)

	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     

	· Discuss if a reduced allowable release rate due to the downstream channel or storm sewer system not being adequate to accommodate the calculated release rate (limiting restriction.)

· The allowable release rates are to be in direct proportion to the ratio of individual drainage areas as compared to the drainage area of the entire watershed where multiple basins exists Discuss or provide calculations to show that this criteria is met.

	Is any of the developed area proposed to leave the development undetained?

 FORMCHECKBOX 
 Yes    FORMCHECKBOX 
  No If yes provided calculations showing the amount of undetained flows and the watershed from which the undetained flows are flowing and justification as to why the areas cannot be detained.  

	Complete the table below for each developed watershed. The Developed C values for each watershed should be calculated on Form VIb and provided as an Appendix VI     

	Watershed ID
	Basin ID
	Area (A)
	Developed (C) from VIb
	Design Storm

	     
	     
	     
	     
	     

	     
	     
	     
	     
	     

	     
	     
	     
	     
	     

	     
	     
	     
	     
	     

	     
	     
	     
	     
	     

	     
	     
	     
	     
	     

	     
	     
	     
	     
	     

	     
	     
	     
	     
	     

	Provide for each basin a Form 800 in Appendix VI     


	SECTION VII- CALCULATION OF ALLOWABLE DISCHARGE AND STORAGE-HYDROGRAPH  

	 FORMCHECKBOX 
 A hydrographic method may be utilized for all watersheds 50 acres or less and is required for watersheds greater than 50 acres. If utilizing a hydrograph provide calculations in Appendix VII      along with the following minimum information:
· Description of hydrograph program utilized including name of program, version and methodology utilized
· Any assumptions utilized 

· Storm type and duration utilized in all hydrograph runs
· Hydrograph of a the undeveloped area showing allowable release rate

· Hydrograph of the developed area with retention methods showing storage volume and release rates and that the requirements of the Drainage Code are met 
· Table showing input values for predeveloped and develop areas including table of CN values and documentation of sources     

	SECTION VIII CALCULATION OF OUTLET STRUCTURE (S)

	Provide calculations for outlet structures from each basin utilizing equations from section 6.3.6 of the LTAP Stormwater Drainage Manual, output from hydrologic programs, charts, nomagraphs or appropriate formulas or methodology to show that the proposed outlet structure(s) will meet the required allowable release rate parameters and appropriate documentation of the methodology used and it’s reference  Appendix VII          

	The Vanderburgh County Drainage Code requires that all pipes must have minimum interior diameter of twelve (12) inches. Is an orifice plate or other device subject to the approval of the drainage board required to be utilized in order to control the release rate from a retention/detention structure?    FORMCHECKBOX 
 Yes    FORMCHECKBOX 
  No     FORMCHECKBOX 
  No outlet pipe utilized  
If the answer to the above question was yes, supply a drawing that shows the location of the orifice plate within the pipe or other device to be used inside of the pipe and that the plate or device and its installation shall meet the requirements of Section 13.04.225B of the Vanderburgh County Drainage Code.  Drawing         


	SECTION IX-RENTENTION/DETENTION

	The following methods shall be utilized for the storage of excess stormwater (Check all that apply)

  FORMCHECKBOX 
 Dry Detention Basins 
  FORMCHECKBOX 
 Infiltration Trenches 
  FORMCHECKBOX 
 Rooftop stormwater storage

  FORMCHECKBOX 
 Parking lot stormwater storage
  FORMCHECKBOX 
 Buried Storage 
  FORMCHECKBOX 
 Wet Retention Ponds

	For each storage methods provide the following 

· The estimated depth and amount of storage required of the basin and pond, and their available freeboards; 

· a plot or tabulation of the storage volumes with corresponding water surface elevations, and a plot or tabulation of the basin outflow rates for those water surface elevations;

	Dry Basins  (including infiltration Trenches, Rooftop Stormwater Storage and Parking Lot Stormwater Storage and Buried Storage-where applicable)

	Provide calculations showing

· that the maximum volume of water stored and subsequently released at the design release rate shall not result in a storage duration in excess of forty-eight (48) hours, unless additional storms occur within the period.

· that the maximum depth of stormwater to be stored shall not exceed four feet (Infiltration Trenches exempt)
· that the lowest finished floor elevation of any building or structure adjacent to basins occupied by humans is at least two (2) feet above the one-hundred (100) year storm water elevation of detention/retention basins.
·  the design of the emergency spillway including flow, velocity and depth of flow of  the one hundred (100) year return period storm flow (assume that the normal discharge devices become totally or partially inoperative and are not carrying any flow).

	Describe 

· the outlet control structures and how they are designed to operate as simply as possible, and shall require little or no maintenance for proper operation.
· any water quality provisions incorporated in the construction of the basin

· how the emergency spillway will be clearly marked either by a defined weir, grass, rip rap or paved

· how the emergency spillway is designed so that it will operate openly, automatically and will not require manual attention. Describe any erosion control materials to be specified and any energy dissipation measures to be employed. 

·  Provide seeding information for all dry basins to show that basins shall be planted and maintained in vegetative cover equal to that of residential lawns. 

	Provide one or more typical cross sections for each dry basin with the following information 
· The side slopes (for grassed, earthen basins not to exceed 4:1 maximum
· The elevation of the existing land immediately adjacent to all drainage facilities; 

· The high water elevations adjacent to the impoundments as expected from the one hundred (100) year storm in relationship to basin

· The elevation of water at design storage

· The elevation of surrounding ground showing that a one-half foot vertical minimum above the one hundred (100) year return storm flow to the lowest dirt elevation in the surrounding earthwork
· The elevation and width of bottom of emergency spillway which will confirm that the required minimum freeboard of one-half foot above the calculated elevation of the design storm detention high water level to the elevation of the spillway flowline peak is met.
· A cross section or description of the continuous concrete liner

	Provide a brief and concise maintenance report consisting of a description of the location, intended function of all parts appurtenant to the basin, together with a description of the ways in which the basin and its appurtenances should be maintained, all worded in language easily understood by the property owners. The maintenance report should address mowing and have a mowing schedule that will meet the criteria that the cover growth will not exceed twelve (12) inches in height, or the most current county standard. The maintenance schedule should also address the inspection/maintenance of any outlet structure.  All side slopes of a basin shall be constructed stable and shall be maintained in a stable condition by the same criteria as specified herein for open channels
See Drawing         or Appendix        

	Wet Basins

	Provide calculations showing

· that the maximum volume of water stored and subsequently released at the design release rate shall not result in a storage duration in excess of forty-eight (48) hours, unless additional storms occur within the period.
· that the maximum depth of stormwater to be stored, above a permanent pool shall not exceed four feet.
· that the lowest finished floor elevation of any building or structure adjacent to basins occupied by humans is at least two (2) feet above the one-hundred (100) year storm water elevation of detention/retention basins.
· the design of the emergency spillway including flow, velocity and depth of flow of  the one hundred (100) year return period storm flow (assume that the normal discharge devices become totally or partially inoperative and are not carrying any flow).

	Describe

· the outlet control structures and how they are designed to operate as simply as possible, and shall require little or no maintenance for proper operation.

· if a drain is to be installed to lower the pool of wet basins to a level sufficient to repair any wave action erosion along the waterline, and to perform other periodic maintenance.

· if any shallow safety ledges and/or fencing is to be provided.

· any water quality provisions incorporated in the construction of the basin.
·  how the emergency spillway will be clearly marked either by a defined weir, grass, rip rap or paved

· how the emergency spillway is designed so that it will operate openly, automatically and will not require manual attention. Describe any erosion control materials to be specified and any energy dissipation measures to be employed. 

· Provide seeding information for the earthen side slopes of the basins above the low water elevation including seed mixture, seeding rate, any planned fertilizer and any temporary erosion control measures 

	Provide one or more typical cross sections for each wet basin with the following information  
· The side slopes to a point two vertical feet below the permanent pool. For earthen side slopes, slopes shall be no steeper than four horizontal units of measurement to one vertical unit of measurement (4:1) to the typical low waterline of wet basins. Riprap is to be shown for slopes steeper than 4:1 and that the riprap must extend two vertical feet below the permanent pool elevation (Waterline). The cross sections shall show that in no case shall slopes be steeper than two horizontal units to one vertical unit (2:1) at any point in the side slope.
· The underwater earthen side slopes have a Maximum Steepness of no steeper than two horizontal units to one vertical unit (2:1) from a point two vertical feet below permanent pool, thence downward.
· The minimum depth of side slope armor riprap application is twelve (12) inches in depth at all points of application.
· The elevation of the existing land immediately adjacent to all drainage facilities; 

· The high water elevations adjacent to the impoundments as expected from the one hundred (100) year storm in relationship to basin 

· The elevation of water at pool, design storage and the 100 year storm and the corresponding freeboards

· The elevation of surrounding ground showing that a one-half foot vertical minimum above the one hundred (100) year return storm flow to the lowest dirt elevation in the surrounding earthwork 
· That the basins have a minimum depth of 6 feet over 50% of the basin area and no extensive shallow areas except as required for the safety ledge.
· The elevation and width of bottom of emergency spillway which will confirm that the required minimum freeboard of one-half foot above the calculated elevation of the design storm detention high water level to the elevation of the spillway flowline peak is met.

	Provide a brief and concise maintenance report consisting of a description of the location, intended function of all parts appurtenant to the basin, together with a description of the ways in which the basin and its appurtenances should be maintained, all worded in language easily understood by the property owners. The maintenance report should address mowing and have a mowing schedule that will meet the criteria that the cover growth will not exceed twelve (12) inches in height, or the most current county standard. The maintenance schedule should also address the inspection/maintenance of any outlet structure. All side slopes of a basin shall be constructed stable and shall be maintained in a stable condition by the same criteria as specified herein for open channels 
Appendix        

	SECTION X-STORM SEWERS,  CHANNELS, CULVERTS AND BRIDGES

	Design storm Check from the listing any condition that exists that will increase the required design storm. 

 FORMCHECKBOX 
  The proposed open channel(s) will be carrying a peak flow greater than thirty (30) cubic feet per second and therefore shall be capable of accommodating peak runoff for a fifty (50) year return period storm within the drainage easement designated for that channel.

 FORMCHECKBOX 
 The peak runoff from a fifty (50) year return period storm is required for culverts as the culverts will be draining an area greater than one square mile, or the watershed will empty into a crossing under a road which is part of the INDOT urban or rural functional classification system, and is classified as a principal or minor arterial, major or minor collector road.  

 FORMCHECKBOX 
 A stormwater drainage system, or any part thereof, draining a tributary area greater than one square mile shall be designed to carry the volume of stormwater runoff calculated to occur during a fifty (50) year return period storm entirely within the easement for that stormwater drainage system.

	Storm sewers *

	Provide a table or tables on the design of all storm sewers* that provides at a minimum the following

1. Structure Number being analyzed
2. Upstream and downstream structure identification number and type of structure 

3. Basin, subbasin number or watershed for the listed structure   

4. Basin, subbasin or watershed number of upstream channel(s) or storm sewer(s) feeding into the subbasin and the swale number(s) or pipe number(s) directly upstream from the basin

5. Peak flow quantity for design storm as well as other pertinent information such as Tc, Rainfall Intensity, CN or Cd values  
6. The hydraulic capacity of storm sewers 
7. Manning’s “n” value from Table 13.04.220 or from published hydraulic text with reference to the text.

8. Inlet and outfall elevations of the storm sewer
9. The identification name or number of the receiving storm sewer, stream or channel 
10. Size of all storm sewers (minimum inside diameter of twelve (12) inches)
11. Pipe Materials that meets the requirements of the drainage code. 

12.  Velocity calculations (velocities at the designed grade must range between two feet per second to fifteen (15) feet per second)
* gutter drains coming immediately off roof tops, yard and field drainage tiles, building floor drains, and sump pump lines which are not considered a part of the storm sewer system and therefore do not fall under the requirements for this section except for the amount of water that they add to the storm sewer system


	Channels/Swales  

	Provide in Appendix        a table or tables on the design of all new channels/swales or existing channels that will be utilized within the project that provides at a minimum the following:
1. Swale number or channel identification  

2. Basin, subbasin number or watershed of the channel 

3. Basin, subbasin or watershed number of upstream channel(s) or storm sewer(s) feeding into the subbasin and the swale number(s) or pipe number(s) directly upstream from the basin

4. Peak flow quantity for design storm utilizing Manning’s Equation  as well as other pertinent information such as Tc, Rainfall Intensity, CN or Cd values  
5. The “n” value (shall not exceed 0.025).
6. Required depth (minimum depth of one foot required)

7. Required flat bottom width (minimum width of one foot required, maximum width of grass lined  channel-15 feet without ribbon liner)  

8. Design velocities of channel (minimum velocity of 1.5 feet per second).

9. Channel slopes (must exceed three-tenths of one percent 0.3%)
10. The identification name or number of the receiving storm sewer, stream or channel
11. Designate on the table and/or drawings the locations of channels with any grades and side slopes which will require the following:
· Concrete Ribbon Liners- (grades of less than eight-tenths of one percent) 
· Erosion Control Blankets (grades from one percent to two percent, bottoms to be seeded and have blankets installed).

· Staked Sod (grades greater than two percent and up to six percent, bottoms are to be lined) 

· Six-inch Riprap (grades greater than six percent, bottoms are to be lined).
· Channels with a grade of two percent or greater and side slopes of three to one (3:1) that shall have erosion control blankets installed coincidental with seeding, and in accordance with manufacturer’s recommendations
· Channels with side slopes steeper than three to one (3:1) but be no steeper than two to one (2:1) shall be stone-lined. 
· Channels with side slopes steeper than two to one (2:1)  but no steeper than one and one-half to one (1.5:1) be constructed of reinforced concrete    
Provide in Appendix        information regarding any natural channels which due to federal and/or state regulation will prevent such channels from having their configuration altered.  
Provide in Appendix        additional design information for stone line and concrete channels as required to meet Sections 13.04.380, 13.04.385 and 13.04.390  

	Provide in Appendix      one or more typical cross sections and profiles of existing streams, floodways, and floodplains to be maintained, and the same for all new channels to be constructed


	Culverts and Bridges

	 Provide a table or tables on the design of all culverts and bridges that provides at a minimum the following

1. Structure Number being analyzed

2. Description/listing of any inlet or outlet structures on the culvert ends or within the stream for a bridge  

3. Basin, subbasin number or watershed for the listed structure   

4. Peak flow quantity for design storm as well as other pertinent information such as Tc, Rainfall Intensity, CN or Cd values  
5. The hydraulic capacity of culvert or bridge along with method of calculation 
6. Inlet and outfall elevations of the culvert or stream in the case of a bridge
7. Size of all culverts which shall be a minimum of twelve (12) inches inside diameter

8. For culverts, the pipe materials that meets the requirements of the drainage code. For bridges, a description of the bridge materials and construction methods  

	SECTION XI-Contents of drainage plan-maps and drawings

	For the information listed below, provide a map or maps for ALL information that is required. All maps and drawings should have necessary geographic orientation including a north arrow where applicable, scale, location insert, and other information necessary for geographic clarification. A single map or drawing may show multiple criteria, however each criteria item listed below must state which drawing or drawings the requested information is located. Each map should be CERTIFIED, SIGNED and DATED by an Indiana Professional Engineer or Surveyor. 

	Site plan drawn to scale, showing the overall site dimensions with existing and proposed drainage facilities, streets, parking lots, buildings and other existing or proposed improvements. Drawing       

	Location map or location insert map or drawing. Drawing       

	A Topographic map showing containing the following: 

· the land to be developed
· adjoining land whose location and topography may affect or be affected by the layout or drainage of the project.
· identifying all adjoining landowners.
· contour lines with contour intervals being a minimum of two and one-half feet for slopes less than four percent; and five feet for slopes four percent or greater; or best available 
Drawing       

	Drawing showing the limits of the entire proposed project and the limits of the expected extent of land disturbance required to accomplish the project; Drawing        

	Drawing showing the extent and area of each watershed affecting the design of the drainage facilities for the project; Drawing       

	Drawing showing individual drainage areas within the project subdivided for use in the analysis thereof. Drawing       

	A soil map with soil types based on the most current information available from the SWCD indicating soils names and their hydrologic classification.  Drawing or Appendix         

	Drawing showing the location of any applicable “impacted drainage areas” or other areas designated to remain totally undisturbed, natural, or for common and/or recreational use. Drawing        or none exist   FORMCHECKBOX 


	Drawing showing the location of existing regulated drains if any; Drawing         or none exist   FORMCHECKBOX 


	Drawing showing the location of any farm drains, inlets and outfalls;  Drawing             or if none are observed or known to exist state so            

	Drawing showing the location of any combined sewers. Drawing         or none exist   FORMCHECKBOX 
  

	Drawing showing the location of any sanitary sewers; Drawing          or none exist   FORMCHECKBOX 
 

	Drawing showing the location of any wells, septic tank systems, and outfalls; Drawing         or if none are observed or known to exist state so;          

	Drawing showing the location of seeps, springs, sinkholes, caves, shafts, faults, or other such geological features visible, or of record; Drawing         or if none are observed or known to exist state so.            

	 Zone “A” floodplain based on the current FIRM panels; Drawing       

	Location of streams and other stormwater conveyance channels, both natural and man-made; and the vertical and horizontal limits of the one hundred (100) year floodplain, according to FIRM panels, and/or the building commissioner; all properly identified; Drawing       

	Location of existing impervious surfaces and those expected to be constructed Drawing       

	Drawing showing the required finished floor elevations for all planned structures to be occupied as residences or businesses which are a minimum of two feet above the high water calculated to occur during a one hundred (100) year return period storm for the subject building site; Drawing       

	Location of existing man-made and natural waterways, ponds, basins, pipes, culverts, and other drainage facilities or features within or affecting the project Drawing       

	Location of existing streams, floodways, and floodplains to be maintained, and new channels to be constructed, their locations, and materials used; Drawing       

	Final layout of proposed storm sewers, their inlet and outfall locations and elevations, the receiving streams or channels;  Drawing          

	Location of culverts and bridges to be built,  Drawing       

	Drawings showing the location of proposed manholes. Drawing       Manholes shall be installed to provide access to continuous underground storm sewers for the purpose of inspection and maintenance and shall be located where two or more storm sewers converge, at the point of beginning of, or at the end of a curve; and at the point of reverse curvature (PC. PT. & PRC.), where pipe size changes and where an abrupt change in horizontal alignment occurs where a change in storm sewer profile grade occurs. For otherwise straight sections of storm sewer runs, the maximum distance between storm sewer manholes shall be 400’ for pipes with a diameter of 12” through 24”, 500’ for pipes with a diameter of 27” to 42” and 600’ for all pipes with a diameter of 48” or larger.  

	Detailed drawing(s) of any new proposed manholes or existing manholes to be modified.  Drawing      

	Location of existing detention basins or ponds within the project, or outside the project but affecting it, to be maintained, enlarged, or otherwise altered, together with any new basins or ponds to be built. The basins shall show a flat pathway with a minimum width of ten (10) feet around the top of the embankment of all detention/retention basins.Also for dry basins the locations of continuous concrete liners from the point of inflow of each channel entering a basin to the point of outflow from the basin. The drawing shall also contain a note that no tree limbs, trunks, refuse from legally burnt vegetation, nor construction waste, demolition materials, or other man made material may be buried within the area in which an impounding structure will be located. The drawings should also note if natural materials such as large rocks will be placed in the bottom of wet basins in order to provide fish habitat or habitat breeding. Drawing        

	The normal shoreline of lakes, ponds, swamps, and basins, their floodplains, and lines of inflow and outflow;  Drawing          

	Location of the streets, lot lines, and all existing easements and any proposed easements including easements for any required offsite drainage facilities Drawing          

	An On-Site Bench Mark with “Mean Sea Level Datum 1929,”  or         Datum is located within the project limits and shown on Drawing       

	Provide a drawing showing that all flexible storm sewer pipe and culvert material shall be covered by a minimum two feet of cover unless the applicant submits detailed plans accompanied by manufacturers’ recommendations specifying allowable cover less than two feet in depth.  Drawing         or  FORMCHECKBOX 
 N/A
Provide a drawing showing that all nonflexible storm sewer pipe and culvert material shall be covered by a minimum one and one-half foot of cover unless the applicant submits detailed plans accompanied by manufacturers’ recommendations specifying allowable cover less than 1.5 feet in depth.

Drawing         or  FORMCHECKBOX 
 N/A

	Provide a drawing showing the cross section and other necessary details for minimum grade liners as required for shallow sloped ditches and swales. Drawing         or  FORMCHECKBOX 
 N/A


	APPENDIX

	The Following appendix documents are provided as may be required
· Section V-Form 830
· Section VI-Table VIa-calculation of Undeveloped Weighted C
· Section VI-Table VIb-calculations of Developed Weighted C

· Form 800



	Section V
Form 830  Note: Include a map, schematic or description of flow segments
Sheet Flow (Applicable to Tc Only)                Segment  ID
     
     
1. Surface description 
2. Manning’s roughness coefficient, n

     
     
3. Flow length, L (total  [image: image2.png]L < 300 ft



)
(ft)

     
     
4. Two-year 24-hour rainfall, P2                                                   

(in)

3.3

3.3

5. Land slope, s                                                         

(ft/ft)

     
     
6. [image: image4.png]0.007(n1)
e



                       Compute Tt           
(hr)

     
     
     
Shallow Concentrated Flow                           Segment ID

     
     
7. Surface description (paved or unpaved)

8. Flow length, L

(ft)

     
     
9. Watercourse slope, s 

(ft/ft)

     
     
10. Average velocity, V  

(ft/s)

     
     
11. [image: image6.png]t = Teo0 v



                                   Compute Tt
     
     
     
Channel  Flow                                                    Segment ID

     
     
12. Cross sectional flow area, a  

(ft2)

     
     
13. Wetted perimeter, Pw
(ft)

     
     
14. Hydraulic radius, [image: image8.png]»a



             Compute r

(ft)

     
     
15 Channel slope, s 

(ft/ft)

     
     
16. Manning’s roughness coefficient, n

     
     
17. [image: image10.png]


                           Compute V

(ft/s)

     
     
18. Flow length, L 

(ft)

     
     
19. [image: image12.png]t = Teo0 v



                                    Compute Tt
(hr)

     
     
20. Watershed or subarea Tc or Tt  (add Tt in steps 6, 11, and 19)  (hours)                               

     
(Note P2 for Vanderburgh County-use 3.3)


	Section VI-Calculation of Undeveloped C

	Form VIa

	Watershed
	     

	C

Area

C x A

Surface Type-Woodland, Turfed Meadows, Rough Pasture, Fallow Brush

Less than 2%

0.12

     
     
2% to 5%

0.24

     
     
5+% to 10%

0.36

     
     
Over 10%

0.48

     
     
Surface Type-Cultivated Fields

Less than 2%

0.2

     
     
2% to 5%

0.35

     
     
5+% to 10%

0.5

     
     
Over 10%

0.65

     
     
Gravel Roadway or Shoulder

0.5

     
     
Water/Lake

1.00

     
     
OTHER
     
     
     
     
TOTAL

     
     
Weighted Undeveloped C

     


	


	Section VI-Calculation of Developed C

	Form VIb
	Watershed
	     

	C

Area

C x A

Surface Type-Pavement, Rooftop, Other Impervious Surfaces:
Less than 2%

0.92

     
     
2% to 5%

0.94

     
     
5+% to 10%

0.96

     
     
Over 10%

0.98
     
     
Surface Type-Lawns with turf
Less than 2%

0.15
     
     
2% to 5%

0.25
     
     
5+% to 10%

0.40
     
     
Over 10%

0.55

     
     
Gravel Roadway or Parking (25 year storm)
0.6
     
     
 Gravel Roadway or Parking (50 & 100 year storm)
0.65
     
     
Water/Lake

1.00

     
     
OTHER
     
     
     
     
     
     
     
     
TOTAL

     
     
Weighted Developed C

     



	FORM 800


	Watershed ID

		 

			
	Allowable Outflow Rate

		 

			
	Area

		 

			
	Developed C 

		 

			
	Detention Facility Design Return Period (25, 50 or 100)

		 

			
		Rainfall Intensity

		Inflow Rate

	Outflow rate

	Storage Rate

	Storage Required   (acre-ft)

	Storage Required (cubic ft)


		25

	50

	100

		 

	 

	 

	 

	 


	5

	7.208

	7.936

	8.469

		 

	 

	 

	 

	 


	10

	5.925

	6.616

	7.126

		 

	 

	 

	 

	 


	15

	5.033

	5.697

	6.194

		 

	 

	 

	 

	 


	20

	4.571

	5.196

	5.665

		 

	 

	 

	 

	 


	25

	4.108

	4.695

	5.137

		 

	 

	 

	 

	 


	30

	3.646

	4.194

	4.608

		 

	 

	 

	 

	 


	40

	3.123

	3.6

	3.96

		 

	 

	 

	 

	 


	45

	2.862

	3.303

	3.636

		 

	 

	 

	 

	 


	50

	2.601

	3.006

	3.311

		 

	 

	 

	 

	 


	60

	2.078

	2.412

	2.663

		 

	 

	 

	 

	 


	90

	1.578

	2.016

	2.224

		 

	 

	 

	 

	 


	120

	1.4

	1.62

	1.785

		 

	 

	 

	 

	 


	180

	1.019

	1.175

	1.291

		 

	 

	 

	 

	 


	240

	0.836

	0.965

	1.062
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