
 

 

TOWN OF ASHLAND CITY 
Planning Commission Meeting 

September 07, 2023 5:30 PM 
Agenda 

 

 
Chairwoman:  Nicole Binkley 
Committee Members: Vivian Foston, Gerald Greer, JT Smith, Steven Stratton, Mike Stuart, Jerome Terrell 

CALL TO ORDER 

ROLL CALL 

APPROVAL OF AGENDA 

APPROVAL OF MINUTES 

1. August 07, 2023 PC Meeting Minutes 

PUBLIC FORUM 

OLD BUSINESS 

2. Grading Plan: 1840 Hwy 12 S 

NEW BUSINESS 

3. ACE Mini Storage 

4. Zoning Ordinance Definition Review 

OTHER 

5. Title VI 

ADJOURNMENT 
 
 

Those with disabilities who require certain accommodations in order to allow them to observe and/or participate in this meeting, 
or who have questions regarding the accessibility of the meeting, should contact the ADA Coordinator at 615-792-6455, M-F 
8:00 AM – 4:00 PM. The town will make reasonable accommodations for those persons. 
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TOWN OF ASHLAND CITY 
Planning Commission Meeting 

August 07, 2023 5:30 PM 
Minutes 

 

 

CALL TO ORDER 
Chairwoman Binkley called the meeting to order at 5:42 p.m. 
ROLL CALL 
PRESENT 
Chairwoman Nicole Binkley 
Committee Member Gerald Greer 
Committee Member Steven Stratton 
Committee Member Vivian Foston 
Committee Member JT Smith 
Committee Member Mike Stuart 
Committee Member Jerome Terrell 
APPROVAL OF AGENDA 
Chairman Binkley removed agenda item 2 Walker Grading Plan and added the City Attorney Report 
before old business. A motion was made by Committee Member Greer, Seconded by Committee 
Member Stratton, to approve the agenda with changes as stated. All approved by voice vote. 
APPROVAL OF MINUTES 

1. June 05, 2023 Planning Commission Meeting Minutes 
A motion was made by Committee Member Smith, Seconded by Committee Member Stratton, 
to approve the June 05, 2023 minutes as written. All approved by voice vote. 

PUBLIC FORUM 
None. 
CITY ATTORNEY 
      2.   Ms. Noe gave a report about the lawsuit. 
OLD BUSINESS 
None. 
NEW BUSINESS 

3. Site Plan Approval: Brookhollow Senior Living 
Mr. Matt Suiter and Mr. Josh Hooper spoke on behalf of Brookhollow Senior Living. Mr. Gregory 
read his comments in his staff report and recommended approval. A motion was made by 
Committee Member Stuart, Seconded by Committee Member Smith, to approve the site 
plan. Voting Yea: Chairwoman Binkley, Committee Member Greer, Committee Member 
Stratton, Committee Member Foston, Committee Member Smith, Committee Member Stuart, 
Committee Member Terrell. Motion passes to approve. 

4. Acreage Mentions/Conflicts in Zoning Ordinance 
Mr. Gregory discussed acreage mentions and conflicts in the zoning ordinance. 

5. Zoning Ordinance Changes/Corrections 
Mr. Gregory discussed zoning ordinance changes. 

OTHER 
None. 
ADJOURNMENT 
A motion was made by Committee Member Stuart, Seconded by Committee Member Greer, to adjourn. 
All approved by voice vote and the meeting adjourned at 6:47 p.m. 
 
 

____________________________     ___________________________ 
CHAIRWOMAN NICOLE BINKLEY    SECRETARY  
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Town of Ashland City 

Building & Codes Department 
233 Tennessee Waltz Parkway Suite 103 

Ashland City TN 37015 
(615) 792-6455

APPLICATION FOR GRADING PLAN APPROVAL 

Grading Plan Review Fee: $100.00 

Date Received: 5/11/2023
------------,-----

Property Address: 1840 Hwy 12 South

Ashland City, TN 37015 

Map# 062 Parcel #041 -01 Acreage: 13.68

Property owner(s): Jason L Walker

PO Box 849 Ashland City, TN 37016 

Phone: 615-364-6708

Description of project being reviewed: reshaping and excavation

down to a lower grade to allow for a single family home in the 

future. 

Having submitted plans for review by the Ashland City Planning Commission, I 

understand that I am responsible for all review fees incurred by the Town of 

Ashland City. In understand that the fee paid at the time of submittal is not 

applicable for the fees incurred through review. With my signature, I verify that I 

fully understand that I am responsible for said fees, and that I have received a 

copy o Ordinance #165. 

5/11/2023 

Date 
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STORM WATER POLLUTION PREVENTION PLAN (SWPPP) NOTES: This Storm Water Pollution Prevention Plan (SWPPP) is developed in accordance with the Tennessee General NPDES Permit (TNR 100000) for Storm Water Discharges Associated with Construction Activity (TNCGP), and is prepared using sound engineering and construction practices. Non-storm water discharges are prevented as a condition of this permit. The goal of this SWPPP is to prevent any detrimental discharge from the property described to receiving waters of the State of Tennessee. The construction activity mentioned in this report shall be carried out in such a manner that will prevent any discharge that would cause a condition in which visible solids, bottom deposits, or turbidity impairs the usefulness of the waters on the property or downstream of the property for fish and aquatic life, livestock watering, recreation, irrigation, navigation, or industrial or domestic water supply. This SWPPP is intended to be a supplement to TNR 100000 and not a substitute for it. The owner and contractor shall be familiar with the requirements of TNR 100000. A copy of TNR 100000 can be found at www.state.tn.us/environment/permits/conststrmrul.pdf A Notice of Intent (NOI) and application fee shall be submitted to the local Environmental Assistance Center (EAC) by the owner at least thirty days before construction begins. A fee schedule is included in Appendix A. The NOI and all correspondence during the duration of the project shall be sent to: Tennessee Department of Environment & Conservation Environmental Assistance Center (EAC) Division of Water Pollution 711 RS Gass Boulevard Nashville, TN 37206 The current contracting developer and site permittee is: Jason Walker PO Box 849 Ashland City, TN 37015 The contractor and/or person responsible for the EPSC measures described in this SWPPP is Jason Walker. This project will be bid for construction contingent upon the approval of local authorities. It will be the responsibility of the awarded contractor to notify TDEC of their inherited responsibilities as related to this SWPPP. No construction shall begin until TDEC has acknowledged acceptance and approval of the SWPPP responsibilities to the new contractor.  Each contractor and sub-contractor that is responsible for the installation, inspections, or maintenance of erosion or sediment control measures must understand and follow this document. The contractor shall sign the contractor's certification on the Notice of Intent and submit it to the local EAC. The contractor shall maintain records of grading activities and stabilization practices throughout the entire project. The contractor shall also maintain precipitation records for the site and keep a rain gauge on site. For this site, there is only one main operator/contractor that will be solely responsible for the implementation of this entire SWPPP. Construction shall not begin until a Notice of Coverage (NOC) is received from the State. Current versions of the SWPPP, NOI, and NOC shall be kept at the project site for the duration of the project and shall be made available to all operators and site personnel. These documents shall be kept in a job trailer and/or project permit board if available. In cases where these locations are not available, a copy of each document shall be placed in hands of the on-site foreman in charge of construction. In either case the documents shall be kept on site at all times when work is being performed and shall be made available to all operators and site personnel involved with the project. The Project Engineer & Owner/Developer shall also keep a copy of each document at their respective offices.  This SWPPP shall be amended as necessary when defects or problems need to be corrected. All amendments to the plan shall be implemented within 48 hours after initiation. Anyone who finds defects or problems associated with the SWPPP shall notify the engineer immediately by phone or in writing. The Project Engineer will then make the necessary revisions to the SWPPP and distribute the revisions to the owner and all contractors. Each contractor and sub-contractor that is responsible for the installation, inspections, or maintenance of erosion or sediment control measures shall file a Notice of Termination (NOT) when their respective duties are completed. The owner shall submit a final NOT after final stabilization is complete and established. All construction procedures for installation of erosion prevention and sediment controls shall be performed in accordance with the “Tennessee Erosion and Sediment Control Handbook” published by the State of Tennessee Erosion and Sediment Control Handbook” published by the State of  published by the State of Tennessee. A copy of this handbook can be obtained at www.state.tn.us/environment/wpc/sed_ero_controlhandbook/. . If a release containing hazardous substance in an amount equal to or in excess of a reporting quantity established under either 40 CFR 117 or 40 CFR 302 occurs during a 24-hour period, the contractor shall immediately notify the permittee who shall then notify the National Response Center (NRC) (800-424-8802) and the Tennessee Emergency Management Agency (TEMA) (800-262-3300 for emergencies; 800-262-3400 for non-emergencies) and the Environmental Assistance Center. A report describing such spills, mitigation plans, and steps taken to prevent future spills shall be reported to the EAC within fourteen days of the spill.  Any hazardous waste such as paint cans, oil cans, used oil, filters, etc. shall be contained and disposed of by the contractor at an appropriate hazardous waste disposal center. All other trash shall be properly contained and disposed of at reasonable intervals.  Litter, construction debris, and construction chemicals exposed to storm water shall be picked up prior to anticipated storm events (e.g. forecasted by local weather reports), or otherwise prevented from becoming a pollutant source for storm water discharges (e.g. screening outfalls, daily pick-ups).  A site assessment will be performed at each outfall involving drainage totaling 10 or more acres, or 5 or more acres if draining to an impaired or exceptional quality waters, within a month a month of construction commencing at each portion of the site that drains the qualifying acreage of such portion of the site. The site assessment shall be performed by individuals holding the qualification of either licensed professional engineer or landscape architect, certified professional in erosion and sediment control (CPESC), or a person that successfully completed the “Level II Design Principles for Erosion Prevention and Sediment Control for Level II Design Principles for Erosion Prevention and Sediment Control for Construction Sites” course.  course. The assessment will be performed to verify the installation, functionality and performance of the EPSC measures described in the SWPPP. The assessment will be performed with the site inspector and will include a review and update of the SWPPP if applicable. The site assessment findings shall be documented and the documentation kept with the SWPPP on-site. The documentation shall include information included in the inspection form provided in Appendix C of TDEC's Construction General Permit. The documentation must contain the printed name and signature of the individual performing the assessment and the following certification:  I certify under penalty of law that this report and all attachments are, to the best of my knowledge and belief, true, accurate and complete. I am aware that there are significant penalties for submitting false information, including the possibility of fine and imprisonment for knowing violations.”
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SWPPP - EXISTING SITE CONDITIONS: The site in question is a 13.68 acre property near Ashland City, TN along Highway 12. The site area proposed for disturbance is approximately 7.7 acres. The property is vacant with no physical address, but is located approximately 0.3 miles southeast of the Williamsburg Road intersection. Currently, the site is mainly wooded with poor soil and rocky outcroppings. The pre-developed runoff number for the site using the SCS method is estimated to be 73. The site appears to have one outfall direction to the north, with Marrowbone Creek being the closest body of surface water to the site. To the extent of our ability to search, the water body was not listed on Tennessee's list of exceptional waters. The owner wishes to completely strip the site and cut the majority of it all the way down to bedrock, refilling it with a layer of topsoil where desired. The future use of the lot is reported to be residential. Grades on the plan may be altered to the owner's desire without changing drainage characteristics. In all areas where slopes are not cut to bedrock, the maximum grade for slopes will be limited to 2:1 with rip-rap stabilization measures and 3:1 with straw matting and seeding measures. The erosion controls on site have been designed to withstand the 2-year/24-hour rain event. The detention basin on-site has been designed to adequately control runoff from the site for all of the 2, 5, 10, 25, 50 & 100-year/24 hour rain events during both the construction phase (bedrock) and final phase (potentially topsoil or a mixture of topsoil and bedrock). SWPPP - CONSTRUCTION SEQUENCE: Initial erosion and sediment controls such as construction exits, straw bale filters and silt fencing shall be installed according to construction documents. Only the clearing and grubbing necessary to install these controls shall be accomplished. Any buffer zones shown on the construction plans shall be marked by the contractor so as to prevent the disturbance of the buffer area. All erosion prevention and sediment control best management practices identified in this SWPPP or shown on the construction plans shall be installed as recommended in the Tennessee Erosion & Sediment Control Handbook.  Clearing and grubbing of the site will begin. Removal and disposal of organics such as tree laps, stumps, and brush shall be removed by the contractor. Burning will be allowed only when a permit is obtained by the contractor from the governing agencies. Burial of organics shall only be performed with consent of the project engineer. Removal and disposal of other items such as debris, building materials and other non-biodegradable materials shall be properly disposed of by the contractor at an off-site location. Ground cover shall not be removed more than twenty days before mass grading begins. Care shall be taken to prevent the cutting of trees within the buffer zone.  The contractor shall only clear and grub the areas shown or indicated on the construction plans. Areas that are not being developed shall be left in its natural state in order to prevent erosion. Sediment basins shall be constructed as indicated on the construction plans. Detention basins as shown on the construction plans shall be constructed as sediment basins during construction of the site infrastructure. When final grading begins the basins shall be modified to bio-retention basins as shown on the construction plans. Diversion ditches or berms shall be constructed so that all water leaving the site must first enter into a sediment basin or other sediment control feature. Discharges from sediment basins and traps must be through a pipe or lines or well grassed channel.  Sediment deposits shall be cleaned out of sediment basins, silt fence and other controls by the contractor when the capacity is reduced to fifty percent. Sediment removed from basins shall be deposited at a designated area and immediately stabilized with grass seed and matting. Care should be taken during removal of sediment to prevent disturbance of lands downstream from sediment basin. Any repairs required to re-establish functionality of sediment basin shall be immediately performed after sediment loads are removed.  Mass grading of roadways and building pads shall be conducted according to current construction methods. The contractor shall notify the engineer of potential problem areas that could produce unfiltered runoff. When practical, the contractor shall attempt to prevent a mass grading of the entire site at once. The maximum disturbed area at any one time shall not exceed 50 acres.  Muddy water to be pumped from excavation and work areas must be held in settling basins or filtered prior to its discharge into surface waters. Water must be discharged through a pipe or lines or well grassed channel. Any storage of off-site soils shall be temporary in nature and shall be protected with silt fence around the perimeter of stockpiles. Any stockpile that is dormant for fifteen days shall be stabilized with seed and mulch as noted below. Construction of sewer, storm, water, gas, and other utility infrastructure shall be completed in a manner that will limit the amount of sediment that can be transported from the site. Once installed and functional, inlet protection shall be installed at inlets prone to sediment intrusion. Final grading and paving of roadways shall be completed according to current construction procedures. Stabilization will be accomplished as soon as practicable after attainment of final grade and no later than seven days after attaining final grade. Where earth disturbing activities have temporarily ceased, temporary stabilization will be applied within seven days if the activity will not resume for fifteen days.  Stabilization may include seed and mulch, as shown below, or may include seed and erosion control blankets, as noted on the plans.

AutoCAD SHX Text
SWPPP - CONSTRUCTION SEQUENCE (CONT.): Seeding mixtures are shown below: Permanent Seeding Mixtures Seeding Dates     Grass Seed    Percentage Grass Seed    Percentage Percentage February 1 - July 1  Kentucky 31 Fescue     80 Kentucky 31 Fescue     80 80 Korean Lespedeza     15 15 English Rye      5 5 June 1 - August 15  Kentucky 31 Fescue     55 Kentucky 31 Fescue     55 55 Korean Lespedeza     20 20 English Rye      15 15 German Millet      10 10 April 15 - August 15  Bermusgrass (huled)     70 Bermusgrass (huled)     70 70 Annual Lespedeza     30 30 August 1 - December 1  Kentucky 31 Fescue     70 Kentucky 31 Fescue     70 70 English Rye      20 20 White Clover      10 10 February 1 - December 1 Kentucky 31 Fescue     70 Kentucky 31 Fescue     70 70 Crown Vetch      25 25 English Rye      5 5 Temporary Seeding Mixtures Seeding Dates     Grass Seed    Percentage Grass Seed    Percentage Percentage January 1 - May 1   Italian Rye       33 Italian Rye       33 33 Korean Lespedeza     33 33 Summer Oats      34 34 May 1 - July 15   Sudan-Sorghum     100 Sudan-Sorghum     100 100 May 1 - July 15   Starr Millett      100 Starr Millett      100 100 July 15 - January 1  Balboa Rye      67 Balboa Rye      67 67 Italian Rye       33 33  After the site is fully established, silt fence and trapped sediment shall be removed to prevent remains from becoming a pollutant source for storm water discharges. The contractor's qualified personnel shall inspect each outfall and erosion control on site within 24 hours after each rainfall of 0.5” or more, before an anticipated storm event, and at least twice a week being at least 72  or more, before an anticipated storm event, and at least twice a week being at least 72 hours apart. Each inspection must be documented and submitted to the State of Tennessee's Environmental Assistance Center (EACH) by the 15th of each month after each quarter of the year. Copies of inspection documentation and forms shall be obtained from the EAC. The inspector shall look for and note the following: a. All disturbed areas on-site shall be inspected for pollutants that could contaminate downstream waters All disturbed areas on-site shall be inspected for pollutants that could contaminate downstream waters b. Erosion control shall be inspected for structural defects and general effectiveness of the control Erosion control shall be inspected for structural defects and general effectiveness of the control c. Outfall points shall be inspected for any signs of erosion Outfall points shall be inspected for any signs of erosion Again, all inspections must be documented and include the inspector's name, qualifications, date, and any notes taken. The inspector shall notify the engineer of any problems so that this SWPPP can be revised within 14 days of notification. All records shall be retained for a period of three years. All erosion control structures shall be properly maintained. Any defect found during inspections shall be corrected within seven days after inspection. Notify the engineer of any such defects found at the time of inspection. All records taken during construction shall be kept for a minimum of three years after the NOT is filed. TDEC may request that files be kept for periods longer than three years. Any disturbed area on-site shall be stabilized within 15 days, or 7 days in areas with > 35% slopes, where > 35% slopes, where  35% slopes, where construction activities have temporarily or permanently ceased. Any vegetation or EPSC and other protective measure on-site that is deemed as inadequate, not functional, or in general need of a repair, replacement or update by the site inspector shall be repaired replaced or modified within 7 days.
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CSR Engineering Inc. 
2010 Hwy. 49E  
Pleasant View, TN 37146 
Phone:  (615) 212-2389 
Fax:  (615) 246-3815 
www.csrengineers.com 

    
 
August 4, 2023 
 
Allen Nicholson 
Town of Ashland City 
233 TN Waltz Pkwy. 
Ashland City, TN 37015 
 
REFERENCE: Walker Trucking Grading Permit (Plans Review) 
 
Dear Mr. Nicholson: 
 
In assisting the city staff with plans review on this project, I recently provided comments related to the 
plans and calculations submitted by the Walker Trucking representatives.  Those representatives 
returned a revised submittal along with their responses to the comments.  Since the development did 
not tie their responses directly to my comments, this letter is intended to put the comments and 
responses together, summarize my review and how they attempted to meet the city requirements.  My 
comments are shown first (italicized) and the development’s response to those comments is inserted 
exactly as submitted in bold, underline text. 
 

Here are my comments for the Walker property grading permit.  You are welcome to forward these as 
written or I can provide a more formal letter if you prefer.  The owner/engineer should consider these 
comments as part of a sufficiency review of the plans submittal.  A second, more technical review can be 
provided upon revision to the plans and completion of the sufficiency comments listed following.  In 
summary, all these comments are related to requirements in the City’s Grading Permit Ordinance under 
Section 3-204.  Review provided on 7 sheets dated 5-6-23 by W. Suiter.  

 (b) The nature and amount of material proposed to be excavated and the amount of fill in cubic 

yards---- (show on the plans the amount of cut, amount fill separately and the net quantity) The 

existing site is steep and wooded with soils that we have assumed are most nearly of 

hydrologic soil group “C,” as noted in the attached hydrologic report. The design engineer is 

not concerned with details of the nature of materials being excavated from the site. 

Additionally, we do not quantify cut/fill volumes on plan sheets as it is unnecessary and only 

increases liability. We have shown existing grades and proposed grades, which is sufficient 

enough for anyone interested to calculate their own material quantity take-offs using external 

methods if desired. 

 (c) The street address at the point of access to the property where the work is to be performed ---

-there are two locations shown and no specific address on either location    The site is a 

combination of two tracts, but the dividing boundary line between the two is not shown as it 

is irrelevant to the civil design of the project since the same developer owns each tract. The 

existing entrance to the north serviced the smaller of the two tracts and has a recorded 
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address of 1840 Highway 12 South. The larger tract to the south has never had a residence to 

our knowledge and has therefore never received a recorded address. 

 (e) A description of the equipment and methods to be used in performing the work ---- I believe 

this is the regulation/requirement that folks call the “scope of work” – this should be added to 

the plan sheet for clarity and ease of inspections and not submitted separately – further, 

incorporation of the other requirements of this permit should be utilized in the description of site 

processes, equipment and completion of the work The design engineer has no concern about 

means and methods for construction and will not comment on such. Methods for completing 

grading work are fairly standard and limited in choice. Any requirements for means and 

methods should be worked out between the reviewing authority and the 

developer/developer’s contractor. 

 (f) The name of the firm that will haul excavated material to or from the property where the 

work is to be performed --- we understand this will Walker Trucking for the most part….any 

clarification of subcontractors with a major role would suffice for this requirement This is 

another item that is irrelevant to the design engineer. It is generally assumed that a civil plan 

would be reviewed and approved before a contractor would be selected to bid on a project (in 

most cases). The state NOI requires contractors to attach their names to the permit only after 

initial approval of the plans, and we would expect that allowance from the city in this case as 

well. 

 (h) The estimated dates for starting and completing the work --- these dates should align with 

the cut/fill volumes and definition of the means and methods required above From our 

perspective, the estimated dates for starting and completing the work will be the day 

following a grading plan approval from the reviewing authority unless the developer decides 

otherwise. The validity of the grading plan is exclusive of any construction time frame. 

 (i) provide any soils reports that are available…..provide these if they have been required by the 

Building Official….the various materials from the report should also be used within Item (b) for 

“nature ….of material” We have not completed any official soil reports and have no reason to 

believe that any would be warranted or beneficial to us as the design engineer. If soil reports 

are required by the reviewing authority, this will be need to be completed by a third party 

(most likely a geotechnical ) firm. Whatever the results of such report, it’s findings would most 

likely have no influence on the nature of the grading plan proposed.  

 Separate from the specific items listed under the grading permit ordinance here are other plans 
related comments 

o The existing contours on the site plans to not match the current conditions on the 

property --- revise and resubmit (the cut/fill quantities required above should also match 

the current vs proposed conditions once these existing conditions are revised) The 

existing contours on the plans are equal to the existing site conditions when the plan 

for this site was initially submitted in 2020. We will not be re-surveying the site to 

update the existing contours layer upon each site revision. Additionally, our existing 

site contours (as shown) would prove to be the most conservative means of ensuring 

the final condition of stormwater runoff was actually better than the existing 
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condition. The existing contours shown are the most appropriate ones to use for this 

particular grading design. 

o Reveal a site benchmark and what the reference system is for horizontal and vertical 

positions  A benchmark has been provided on the grading plan, as requested. 

o Ensure the proposed building is revealed on the plan sheets (there has been confusion on 

the building size, shape and orientation on this site with many separate submittals ….the 

plan sheets reviewed here have no building shown at all….at least show a tentative type 

of structure, dimensions and permanent driveway/access plan and not just the 

construction version currently shown for grading only) Based on recent communication, 

no specific building is currently proposed for the site. The developer has noted that a 

single-family residence will be constructed in the future, but it’s footprint or time 

frame for construction is irrelevant to the validity of the proposed grading plan. It has 

not been our experience that a grading plan’s sole purpose be to facilitate a known or 

expressly defined structure. None of the subdivision plans we do are for any 

particularly defined home or structure. 

 The drainage calcs will need more definition in order to be properly reviewed. Major items are 
listed below so that review can occur with revised submittal. 

o Provide a drainage map that aligns with all site hydrology (subbasins should be revealed 

in the existing and proposed conditions with all basic parameters revealed ---size, 

surface assumptions, Tc, etc) A drainage map has been provided as requested. Time of 

Concentrations, site outfall, sub-watersheds, basins, and land use boundaries are 

shown on the plan. Details of the ground covers, etc. for each sub-basin may be 

referenced in the hydrologic summary. A pre- vs. post-development runoff table has 

been provided on both the plan sheet and the hydrologic summary for simplicity of 

review. 

o Provide a written summary of the drainage design to aid in review of existing and 
proposed site calculations   A written summary has been provided, as requested. 

o Ensure all hydraulic routing conditions are revealed with all ditches, structures and pipe 

calculations shown (all routing parameters in calcs should be readily visible on the plans 

sheets for comparison)  All information relative to the stormwater design of the site is 

visible on the plan sheet and/or the hydrologic model summary. 

o Add a table to the calcs that reveals the comparison of the pre vs post conditions The 
table has been provided, as requested. 

 
 
As you can see from above, some of the questions were addressed appropriately.  Other items seem 
questionable, and the city can make the final decision on how to proceed with this permit request. 
 
Respectfully, 

 
Jason Lee Reynolds, P.E. 
Project Manager 
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STORM WATER CALCULATIONS     
 

NOTE:  Storm water runoff is calculated using the TR-55 Method.  All flow calculations 

are based on methods established in the Nashville / Davidson County Stormwater 

Management Manual. 

 

The following pages contain calculations for the storm water drainage system.   

 

The following table illustrates storm water runoff data for pre and post developed 

conditions for the above referenced property.   

 

Storm 

Event 

Total Pre-

Developed 

Runoff (1R) 

Post-

Developed  

to Pond (3S) 

Post-Developed  

Pond Bypass 

(4S) 

Total Post 

Developed 

Discharge (2R) 

Pond 

Elevation: 

TOB: 405.50 
2 yr. 13.38 15.58 1.11 12.64 403.11 

5 yr. 16.98 19.40 1.53 15.58 403.40 

10 yr. 19.82 22.43 1.87 17.91 403.61 

25 yr. 23.81 26.73 2.37 21.14 403.92 

50 yr. 27.00 30.21 2.78 23.68 404.17 

100yr. 30.24 33.77 3.19 26.20 404.43 

 

 

Water Quantity: 

The existing detention pond on this site has been sized to handle the additional 

stormwater runoff generated by the site development and to reduce the peak discharge at 

or below predeveloped conditions.  The pond and outlet structure had been designed for 

the complete build out of the site for all phases.  Storm events are controlled by a weir 

structure built into the pond wall.   

 

 

 

 

 

                          Serving clients with Civil and Environmental Engineering Services 
 

  3556 Tom Austin Hwy, Suite 1 
  Springfield, Tennessee 37172 

  (615) 382-2000 Office 
  (888) 373-4485 Fax 
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U.S. HIGHWAY 12 SOUTH

(RIGHT OF WAY VARIES)

OUTFALL LOCATION
LAT:36.2615
LONG: -87.0456

DRAINAGE BASIN:
4.25 AC.
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LAT:36.2615
LONG: -87.0456
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(1S) EXISTING POND
BASIN: 2.465 AC.
WEIGHTED CN: 93
TC: 5.0 MINS

(2S) EXISTING POND
BYPASS: 1.789 AC.
WEIGHTED CN: 89

TC:5.0 MINS

PROPERTY INFORMATION:

DEED REFERENCE:

PARKING INFORMATION:

SITE USE:

PRESENT OWNER: LOT COVERAGE:
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UTILITY NOTE:

SIGN NOTE:

SECURITY GATE:
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Know  what's  below.
          Call  before you dig.

CALL  BEFORE  YOU  DIG

IT IS THE CONTRACTORS RESPONSIBILITY TO CONTACT UTILITY
COMPANIES PRIOR TO ANY CONSTRUCTION. THE LOCATION OF

UTILITIES SHOWN ON THESE PLANS ARE APPROXIMATE AND
POSSIBLY INCOMPLETE, THEREFORE CERTIFICATION TO THE

LOCATION OF ALL UNDERGROUND UTILITIES IS WITHHELD.
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Total Pre
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Existing Detention Pond
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Summary for Subcatchment 1S: Existing Pond Basin

Runoff = 9.75 cfs @ 12.11 hrs,  Volume= 0.552 af,  Depth> 2.69"
     Routed to Pond 1P : Existing Detention Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  2-Year Rainfall=3.60"

Area (ac) CN Description
0.219 79 50-75% Grass cover, Fair, HSG C
0.124 49 50-75% Grass cover, Fair, HSG A
0.113 98 Paved parking, HSG C
1.491 96 Gravel surface, HSG C

* 0.510 98 Roofs, HSG C
0.008 98 Unconnected pavement, HSG C
2.465 93 Weighted Average
1.834 74.40% Pervious Area
0.631 25.60% Impervious Area
0.008 1.27% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment 2S: Existing Pond Bypass

Runoff = 6.34 cfs @ 12.11 hrs,  Volume= 0.345 af,  Depth> 2.31"
     Routed to Reach 1R : Total Pre

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  2-Year Rainfall=3.60"

Area (ac) CN Description
0.215 79 50-75% Grass cover, Fair, HSG C
0.303 69 50-75% Grass cover, Fair, HSG B
1.271 96 Gravel surface, HSG C
1.789 89 Weighted Average
1.789 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Reach 1R: Total Pre

Inflow Area = 4.254 ac, 14.83% Impervious,  Inflow Depth > 2.53"    for  2-Year event
Inflow = 13.38 cfs @ 12.14 hrs,  Volume= 0.896 af
Outflow = 13.38 cfs @ 12.14 hrs,  Volume= 0.896 af,  Atten= 0%,  Lag= 0.0 min
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Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Pond 1P: Existing Detention Pond

Inflow Area = 2.465 ac, 25.60% Impervious,  Inflow Depth > 2.69"    for  2-Year event
Inflow = 9.75 cfs @ 12.11 hrs,  Volume= 0.552 af
Outflow = 7.59 cfs @ 12.17 hrs,  Volume= 0.551 af,  Atten= 22%,  Lag= 3.4 min
Primary = 7.59 cfs @ 12.17 hrs,  Volume= 0.551 af
     Routed to Reach 1R : Total Pre

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 402.65' @ 12.17 hrs   Surf.Area= 2,933 sf   Storage= 2,453 cf

Plug-Flow detention time= 4.9 min calculated for 0.551 af (100% of inflow)
Center-of-Mass det. time= 4.1 min ( 760.2 - 756.1 )

Volume Invert Avail.Storage Storage Description
#1 401.25' 11,230 cf DETENTION POND (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

401.25 16 16.0 0 0 16
402.00 2,505 355.0 680 680 10,025
403.00 3,174 346.0 2,833 3,513 10,638
404.00 3,860 357.0 3,511 7,025 11,346
405.00 4,561 368.0 4,206 11,230 12,077

Device Routing     Invert Outlet Devices
#1 Primary 401.45' 2.0' long x 3.50' rise Sharp-Crested Rectangular Weir   

2 End Contraction(s)   

Primary OutFlow  Max=7.42 cfs @ 12.17 hrs  HW=402.63'   (Free Discharge)
1=Sharp-Crested Rectangular Weir  (Weir Controls 7.42 cfs @ 3.56 fps)
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Summary for Subcatchment 1S: Existing Pond Basin

Runoff = 12.21 cfs @ 12.11 hrs,  Volume= 0.702 af,  Depth> 3.42"
     Routed to Pond 1P : Existing Detention Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  5-Year Rainfall=4.39"

Area (ac) CN Description
0.219 79 50-75% Grass cover, Fair, HSG C
0.124 49 50-75% Grass cover, Fair, HSG A
0.113 98 Paved parking, HSG C
1.491 96 Gravel surface, HSG C

* 0.510 98 Roofs, HSG C
0.008 98 Unconnected pavement, HSG C
2.465 93 Weighted Average
1.834 74.40% Pervious Area
0.631 25.60% Impervious Area
0.008 1.27% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment 2S: Existing Pond Bypass

Runoff = 8.15 cfs @ 12.11 hrs,  Volume= 0.451 af,  Depth> 3.02"
     Routed to Reach 1R : Total Pre

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  5-Year Rainfall=4.39"

Area (ac) CN Description
0.215 79 50-75% Grass cover, Fair, HSG C
0.303 69 50-75% Grass cover, Fair, HSG B
1.271 96 Gravel surface, HSG C
1.789 89 Weighted Average
1.789 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Reach 1R: Total Pre

Inflow Area = 4.254 ac, 14.83% Impervious,  Inflow Depth > 3.25"    for  5-Year event
Inflow = 16.98 cfs @ 12.14 hrs,  Volume= 1.152 af
Outflow = 16.98 cfs @ 12.14 hrs,  Volume= 1.152 af,  Atten= 0%,  Lag= 0.0 min
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Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Pond 1P: Existing Detention Pond

Inflow Area = 2.465 ac, 25.60% Impervious,  Inflow Depth > 3.42"    for  5-Year event
Inflow = 12.21 cfs @ 12.11 hrs,  Volume= 0.702 af
Outflow = 9.52 cfs @ 12.17 hrs,  Volume= 0.701 af,  Atten= 22%,  Lag= 3.4 min
Primary = 9.52 cfs @ 12.17 hrs,  Volume= 0.701 af
     Routed to Reach 1R : Total Pre

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 402.87' @ 12.17 hrs   Surf.Area= 3,085 sf   Storage= 3,117 cf

Plug-Flow detention time= 4.9 min calculated for 0.701 af (100% of inflow)
Center-of-Mass det. time= 4.1 min ( 755.8 - 751.7 )

Volume Invert Avail.Storage Storage Description
#1 401.25' 11,230 cf DETENTION POND (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

401.25 16 16.0 0 0 16
402.00 2,505 355.0 680 680 10,025
403.00 3,174 346.0 2,833 3,513 10,638
404.00 3,860 357.0 3,511 7,025 11,346
405.00 4,561 368.0 4,206 11,230 12,077

Device Routing     Invert Outlet Devices
#1 Primary 401.45' 2.0' long x 3.50' rise Sharp-Crested Rectangular Weir   

2 End Contraction(s)   

Primary OutFlow  Max=9.32 cfs @ 12.17 hrs  HW=402.85'   (Free Discharge)
1=Sharp-Crested Rectangular Weir  (Weir Controls 9.32 cfs @ 3.87 fps)
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Summary for Subcatchment 1S: Existing Pond Basin

Runoff = 14.15 cfs @ 12.11 hrs,  Volume= 0.823 af,  Depth> 4.00"
     Routed to Pond 1P : Existing Detention Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  10-Year Rainfall=5.02"

Area (ac) CN Description
0.219 79 50-75% Grass cover, Fair, HSG C
0.124 49 50-75% Grass cover, Fair, HSG A
0.113 98 Paved parking, HSG C
1.491 96 Gravel surface, HSG C

* 0.510 98 Roofs, HSG C
0.008 98 Unconnected pavement, HSG C
2.465 93 Weighted Average
1.834 74.40% Pervious Area
0.631 25.60% Impervious Area
0.008 1.27% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment 2S: Existing Pond Bypass

Runoff = 9.59 cfs @ 12.11 hrs,  Volume= 0.536 af,  Depth> 3.60"
     Routed to Reach 1R : Total Pre

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  10-Year Rainfall=5.02"

Area (ac) CN Description
0.215 79 50-75% Grass cover, Fair, HSG C
0.303 69 50-75% Grass cover, Fair, HSG B
1.271 96 Gravel surface, HSG C
1.789 89 Weighted Average
1.789 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Reach 1R: Total Pre

Inflow Area = 4.254 ac, 14.83% Impervious,  Inflow Depth > 3.83"    for  10-Year event
Inflow = 19.82 cfs @ 12.14 hrs,  Volume= 1.357 af
Outflow = 19.82 cfs @ 12.14 hrs,  Volume= 1.357 af,  Atten= 0%,  Lag= 0.0 min
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Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Pond 1P: Existing Detention Pond

Inflow Area = 2.465 ac, 25.60% Impervious,  Inflow Depth > 4.00"    for  10-Year event
Inflow = 14.15 cfs @ 12.11 hrs,  Volume= 0.823 af
Outflow = 11.04 cfs @ 12.17 hrs,  Volume= 0.821 af,  Atten= 22%,  Lag= 3.4 min
Primary = 11.04 cfs @ 12.17 hrs,  Volume= 0.821 af
     Routed to Reach 1R : Total Pre

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 403.04' @ 12.17 hrs   Surf.Area= 3,201 sf   Storage= 3,645 cf

Plug-Flow detention time= 4.9 min calculated for 0.819 af (100% of inflow)
Center-of-Mass det. time= 4.1 min ( 753.2 - 749.1 )

Volume Invert Avail.Storage Storage Description
#1 401.25' 11,230 cf DETENTION POND (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

401.25 16 16.0 0 0 16
402.00 2,505 355.0 680 680 10,025
403.00 3,174 346.0 2,833 3,513 10,638
404.00 3,860 357.0 3,511 7,025 11,346
405.00 4,561 368.0 4,206 11,230 12,077

Device Routing     Invert Outlet Devices
#1 Primary 401.45' 2.0' long x 3.50' rise Sharp-Crested Rectangular Weir   

2 End Contraction(s)   

Primary OutFlow  Max=10.81 cfs @ 12.17 hrs  HW=403.02'   (Free Discharge)
1=Sharp-Crested Rectangular Weir  (Weir Controls 10.81 cfs @ 4.09 fps)
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Summary for Subcatchment 1S: Existing Pond Basin

Runoff = 16.92 cfs @ 12.11 hrs,  Volume= 0.994 af,  Depth> 4.84"
     Routed to Pond 1P : Existing Detention Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  25-Year Rainfall=5.92"

Area (ac) CN Description
0.219 79 50-75% Grass cover, Fair, HSG C
0.124 49 50-75% Grass cover, Fair, HSG A
0.113 98 Paved parking, HSG C
1.491 96 Gravel surface, HSG C

* 0.510 98 Roofs, HSG C
0.008 98 Unconnected pavement, HSG C
2.465 93 Weighted Average
1.834 74.40% Pervious Area
0.631 25.60% Impervious Area
0.008 1.27% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment 2S: Existing Pond Bypass

Runoff = 11.64 cfs @ 12.11 hrs,  Volume= 0.659 af,  Depth> 4.42"
     Routed to Reach 1R : Total Pre

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  25-Year Rainfall=5.92"

Area (ac) CN Description
0.215 79 50-75% Grass cover, Fair, HSG C
0.303 69 50-75% Grass cover, Fair, HSG B
1.271 96 Gravel surface, HSG C
1.789 89 Weighted Average
1.789 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Reach 1R: Total Pre

Inflow Area = 4.254 ac, 14.83% Impervious,  Inflow Depth > 4.66"    for  25-Year event
Inflow = 23.81 cfs @ 12.13 hrs,  Volume= 1.652 af
Outflow = 23.81 cfs @ 12.13 hrs,  Volume= 1.652 af,  Atten= 0%,  Lag= 0.0 min

- Page 91 - ITEM # 3.



NOAA 24-hr B  25-Year Rainfall=5.92"Drainage
  Printed  8/25/2023Prepared by Klober Engineering

Page 9HydroCAD® 10.20-2g  s/n 09895  © 2022 HydroCAD Software Solutions LLC

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Pond 1P: Existing Detention Pond

Inflow Area = 2.465 ac, 25.60% Impervious,  Inflow Depth > 4.84"    for  25-Year event
Inflow = 16.92 cfs @ 12.11 hrs,  Volume= 0.994 af
Outflow = 13.16 cfs @ 12.17 hrs,  Volume= 0.993 af,  Atten= 22%,  Lag= 3.4 min
Primary = 13.16 cfs @ 12.17 hrs,  Volume= 0.993 af
     Routed to Reach 1R : Total Pre

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 403.27' @ 12.17 hrs   Surf.Area= 3,355 sf   Storage= 4,404 cf

Plug-Flow detention time= 4.9 min calculated for 0.990 af (100% of inflow)
Center-of-Mass det. time= 4.2 min ( 750.3 - 746.1 )

Volume Invert Avail.Storage Storage Description
#1 401.25' 11,230 cf DETENTION POND (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

401.25 16 16.0 0 0 16
402.00 2,505 355.0 680 680 10,025
403.00 3,174 346.0 2,833 3,513 10,638
404.00 3,860 357.0 3,511 7,025 11,346
405.00 4,561 368.0 4,206 11,230 12,077

Device Routing     Invert Outlet Devices
#1 Primary 401.45' 2.0' long x 3.50' rise Sharp-Crested Rectangular Weir   

2 End Contraction(s)   

Primary OutFlow  Max=12.89 cfs @ 12.17 hrs  HW=403.24'   (Free Discharge)
1=Sharp-Crested Rectangular Weir  (Weir Controls 12.89 cfs @ 4.38 fps)
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Summary for Subcatchment 1S: Existing Pond Basin

Runoff = 19.16 cfs @ 12.11 hrs,  Volume= 1.134 af,  Depth> 5.52"
     Routed to Pond 1P : Existing Detention Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  50-Year Rainfall=6.65"

Area (ac) CN Description
0.219 79 50-75% Grass cover, Fair, HSG C
0.124 49 50-75% Grass cover, Fair, HSG A
0.113 98 Paved parking, HSG C
1.491 96 Gravel surface, HSG C

* 0.510 98 Roofs, HSG C
0.008 98 Unconnected pavement, HSG C
2.465 93 Weighted Average
1.834 74.40% Pervious Area
0.631 25.60% Impervious Area
0.008 1.27% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment 2S: Existing Pond Bypass

Runoff = 13.29 cfs @ 12.11 hrs,  Volume= 0.760 af,  Depth> 5.10"
     Routed to Reach 1R : Total Pre

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  50-Year Rainfall=6.65"

Area (ac) CN Description
0.215 79 50-75% Grass cover, Fair, HSG C
0.303 69 50-75% Grass cover, Fair, HSG B
1.271 96 Gravel surface, HSG C
1.789 89 Weighted Average
1.789 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Reach 1R: Total Pre

Inflow Area = 4.254 ac, 14.83% Impervious,  Inflow Depth > 5.34"    for  50-Year event
Inflow = 27.00 cfs @ 12.13 hrs,  Volume= 1.892 af
Outflow = 27.00 cfs @ 12.13 hrs,  Volume= 1.892 af,  Atten= 0%,  Lag= 0.0 min

- Page 93 - ITEM # 3.



NOAA 24-hr B  50-Year Rainfall=6.65"Drainage
  Printed  8/25/2023Prepared by Klober Engineering

Page 11HydroCAD® 10.20-2g  s/n 09895  © 2022 HydroCAD Software Solutions LLC

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Pond 1P: Existing Detention Pond

Inflow Area = 2.465 ac, 25.60% Impervious,  Inflow Depth > 5.52"    for  50-Year event
Inflow = 19.16 cfs @ 12.11 hrs,  Volume= 1.134 af
Outflow = 14.84 cfs @ 12.17 hrs,  Volume= 1.132 af,  Atten= 23%,  Lag= 3.4 min
Primary = 14.84 cfs @ 12.17 hrs,  Volume= 1.132 af
     Routed to Reach 1R : Total Pre

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 403.45' @ 12.17 hrs   Surf.Area= 3,478 sf   Storage= 5,026 cf

Plug-Flow detention time= 4.9 min calculated for 1.129 af (100% of inflow)
Center-of-Mass det. time= 4.2 min ( 748.5 - 744.2 )

Volume Invert Avail.Storage Storage Description
#1 401.25' 11,230 cf DETENTION POND (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

401.25 16 16.0 0 0 16
402.00 2,505 355.0 680 680 10,025
403.00 3,174 346.0 2,833 3,513 10,638
404.00 3,860 357.0 3,511 7,025 11,346
405.00 4,561 368.0 4,206 11,230 12,077

Device Routing     Invert Outlet Devices
#1 Primary 401.45' 2.0' long x 3.50' rise Sharp-Crested Rectangular Weir   

2 End Contraction(s)   

Primary OutFlow  Max=14.54 cfs @ 12.17 hrs  HW=403.42'   (Free Discharge)
1=Sharp-Crested Rectangular Weir  (Weir Controls 14.54 cfs @ 4.59 fps)
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Summary for Subcatchment 1S: Existing Pond Basin

Runoff = 21.45 cfs @ 12.11 hrs,  Volume= 1.277 af,  Depth> 6.22"
     Routed to Pond 1P : Existing Detention Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  100-Year Rainfall=7.40"

Area (ac) CN Description
0.219 79 50-75% Grass cover, Fair, HSG C
0.124 49 50-75% Grass cover, Fair, HSG A
0.113 98 Paved parking, HSG C
1.491 96 Gravel surface, HSG C

* 0.510 98 Roofs, HSG C
0.008 98 Unconnected pavement, HSG C
2.465 93 Weighted Average
1.834 74.40% Pervious Area
0.631 25.60% Impervious Area
0.008 1.27% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment 2S: Existing Pond Bypass

Runoff = 14.98 cfs @ 12.11 hrs,  Volume= 0.864 af,  Depth> 5.79"
     Routed to Reach 1R : Total Pre

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  100-Year Rainfall=7.40"

Area (ac) CN Description
0.215 79 50-75% Grass cover, Fair, HSG C
0.303 69 50-75% Grass cover, Fair, HSG B
1.271 96 Gravel surface, HSG C
1.789 89 Weighted Average
1.789 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Reach 1R: Total Pre

Inflow Area = 4.254 ac, 14.83% Impervious,  Inflow Depth > 6.03"    for  100-Year event
Inflow = 30.24 cfs @ 12.13 hrs,  Volume= 2.139 af
Outflow = 30.24 cfs @ 12.13 hrs,  Volume= 2.139 af,  Atten= 0%,  Lag= 0.0 min
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Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Pond 1P: Existing Detention Pond

Inflow Area = 2.465 ac, 25.60% Impervious,  Inflow Depth > 6.22"    for  100-Year event
Inflow = 21.45 cfs @ 12.11 hrs,  Volume= 1.277 af
Outflow = 16.53 cfs @ 12.17 hrs,  Volume= 1.276 af,  Atten= 23%,  Lag= 3.4 min
Primary = 16.53 cfs @ 12.17 hrs,  Volume= 1.276 af
     Routed to Reach 1R : Total Pre

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 403.64' @ 12.17 hrs   Surf.Area= 3,604 sf   Storage= 5,673 cf

Plug-Flow detention time= 4.9 min calculated for 1.271 af (100% of inflow)
Center-of-Mass det. time= 4.3 min ( 746.9 - 742.7 )

Volume Invert Avail.Storage Storage Description
#1 401.25' 11,230 cf DETENTION POND (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

401.25 16 16.0 0 0 16
402.00 2,505 355.0 680 680 10,025
403.00 3,174 346.0 2,833 3,513 10,638
404.00 3,860 357.0 3,511 7,025 11,346
405.00 4,561 368.0 4,206 11,230 12,077

Device Routing     Invert Outlet Devices
#1 Primary 401.45' 2.0' long x 3.50' rise Sharp-Crested Rectangular Weir   

2 End Contraction(s)   

Primary OutFlow  Max=16.21 cfs @ 12.17 hrs  HW=403.60'   (Free Discharge)
1=Sharp-Crested Rectangular Weir  (Weir Controls 16.21 cfs @ 4.80 fps)

- Page 96 - ITEM # 3.



 

 

 
 

POST-DEVELOPED 
 

- Page 97 - ITEM # 3.



U.S. HIGHWAY 12 SOUTH

(RIGHT OF WAY VARIES)

ALL DRAINAGE MUST BE CONTAINED
ON THE IMPROVED SURFACES AND

IN TO THE POND AS DESIGNED.

(3S) POST-DEVELOPED
BASIN TO POND: 3.853 AC.
WEIGHTED CN: 94
TC: 5 MINS

(4S) POST-DEVELOPED
BYPASS: 0.436 AC.
WEIGHTED CN: 80

TC: 5 MINS

LEGEND:                                                                                                                  

PROPERTY INFORMATION:

DEED REFERENCE:

PARKING INFORMATION:

SITE USE:

PRESENT OWNER: LOT COVERAGE:

ZONING:

UTILITY NOTE:

SIGN NOTE:

SECURITY GATE:
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Know  what's  below.
          Call  before you dig.

CALL  BEFORE  YOU  DIG

IT IS THE CONTRACTORS RESPONSIBILITY TO CONTACT UTILITY
COMPANIES PRIOR TO ANY CONSTRUCTION. THE LOCATION OF

UTILITIES SHOWN ON THESE PLANS ARE APPROXIMATE AND
POSSIBLY INCOMPLETE, THEREFORE CERTIFICATION TO THE

LOCATION OF ALL UNDERGROUND UTILITIES IS WITHHELD.

811

SUB AREA TO TRIPLE
CATCH BASIN
AREA: 1.553 AC.
I25: 8.00 IN/HR
I100: 9.72 IN/HR
C: 0.95
TC: 5 MINS
Q25: 11.80 CFS
Q100: 14.34 CFS

22LF OF 18" HDPE
SLOPE: 1.36%

N: 0.012
QCAPACITY: 14.70 CFS

Q25: 11.80 CFS
Q100: 14.34 CFS

TRIPLE CATCH BASIN
W/ (3) JBS 4220 GRATES
HEAD:( Q

(c*A))
2/(2*32.2)

JBS 4220 OPEN AREA = 2.25 SF
3 GRATES = 2.25 SF *3 =6.75 SF
Q100: 14.34 CFS
C=0.6
HEAD:2.3"
HEAD AVAILABLE: 6.00"

12LF OF 18" HDPE
SLOPE: 1.67%

N: 0.012
QCAPACITY: 16.25 CFS

Q25: 11.80 CFS
Q100: 14.34 CFS
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Post Developed to Pond

4S

Post Developed Pond
 Bypass

2R

Total Post

2P

Regraded Detention
 Pond

Routing Diagram for Drainage
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NOAA 24-hr B  2-Year Rainfall=3.60"Drainage
  Printed  8/25/2023Prepared by Klober Engineering

Page 2HydroCAD® 10.20-2g  s/n 09895  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment 3S: Post Developed to Pond

Runoff = 15.58 cfs @ 12.11 hrs,  Volume= 0.895 af,  Depth> 2.79"
     Routed to Pond 2P : Regraded Detention Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  2-Year Rainfall=3.60"

Area (ac) CN Description
0.369 79 50-75% Grass cover, Fair, HSG C
0.124 49 50-75% Grass cover, Fair, HSG A
0.636 98 Paved parking, HSG C
1.804 96 Gravel surface, HSG C

* 0.911 98 Roofs, HSG C
0.009 98 Unconnected pavement, HSG C
3.853 94 Weighted Average
2.297 59.62% Pervious Area
1.556 40.38% Impervious Area
0.009 0.58% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment 4S: Post Developed Pond Bypass

Runoff = 1.11 cfs @ 12.12 hrs,  Volume= 0.058 af,  Depth> 1.60"
     Routed to Reach 2R : Total Post

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  2-Year Rainfall=3.60"

Area (ac) CN Description
0.263 69 50-75% Grass cover, Fair, HSG B
0.173 96 Gravel surface, HSG C
0.436 80 Weighted Average
0.436 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Reach 2R: Total Post

Inflow Area = 4.289 ac, 36.28% Impervious,  Inflow Depth > 2.67"    for  2-Year event
Inflow = 12.64 cfs @ 12.16 hrs,  Volume= 0.953 af
Outflow = 12.64 cfs @ 12.16 hrs,  Volume= 0.953 af,  Atten= 0%,  Lag= 0.0 min
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Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Pond 2P: Regraded Detention Pond

Inflow Area = 3.853 ac, 40.38% Impervious,  Inflow Depth > 2.79"    for  2-Year event
Inflow = 15.58 cfs @ 12.11 hrs,  Volume= 0.895 af
Outflow = 11.70 cfs @ 12.17 hrs,  Volume= 0.894 af,  Atten= 25%,  Lag= 3.6 min
Primary = 11.70 cfs @ 12.17 hrs,  Volume= 0.894 af
     Routed to Reach 2R : Total Post

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 403.11' @ 12.17 hrs   Surf.Area= 4,097 sf   Storage= 3,662 cf

Plug-Flow detention time= 2.6 min calculated for 0.894 af (100% of inflow)
Center-of-Mass det. time= 2.6 min ( 755.0 - 752.4 )

Volume Invert Avail.Storage Storage Description
#1 401.45' 12,821 cf DETENTION POND (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

401.45 16 16.0 0 0 16
402.00 1,807 216.0 365 365 3,709
403.00 4,007 353.0 2,835 3,200 9,919
404.00 4,834 361.0 4,414 7,614 10,497
405.00 5,589 331.0 5,207 12,821 12,185

Device Routing     Invert Outlet Devices
#1 Primary 401.45' 2.0' long x 3.50' rise Sharp-Crested Rectangular Weir   

2 End Contraction(s)   
#2 Primary 404.95' 10.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

Primary OutFlow  Max=11.48 cfs @ 12.17 hrs  HW=403.09'   (Free Discharge)
1=Sharp-Crested Rectangular Weir  (Weir Controls 11.48 cfs @ 4.19 fps)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Subcatchment 3S: Post Developed to Pond

Runoff = 19.40 cfs @ 12.11 hrs,  Volume= 1.130 af,  Depth> 3.52"
     Routed to Pond 2P : Regraded Detention Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  5-Year Rainfall=4.39"

Area (ac) CN Description
0.369 79 50-75% Grass cover, Fair, HSG C
0.124 49 50-75% Grass cover, Fair, HSG A
0.636 98 Paved parking, HSG C
1.804 96 Gravel surface, HSG C

* 0.911 98 Roofs, HSG C
0.009 98 Unconnected pavement, HSG C
3.853 94 Weighted Average
2.297 59.62% Pervious Area
1.556 40.38% Impervious Area
0.009 0.58% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment 4S: Post Developed Pond Bypass

Runoff = 1.53 cfs @ 12.12 hrs,  Volume= 0.081 af,  Depth> 2.22"
     Routed to Reach 2R : Total Post

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  5-Year Rainfall=4.39"

Area (ac) CN Description
0.263 69 50-75% Grass cover, Fair, HSG B
0.173 96 Gravel surface, HSG C
0.436 80 Weighted Average
0.436 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Reach 2R: Total Post

Inflow Area = 4.289 ac, 36.28% Impervious,  Inflow Depth > 3.39"    for  5-Year event
Inflow = 15.58 cfs @ 12.16 hrs,  Volume= 1.210 af
Outflow = 15.58 cfs @ 12.16 hrs,  Volume= 1.210 af,  Atten= 0%,  Lag= 0.0 min
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Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Pond 2P: Regraded Detention Pond

Inflow Area = 3.853 ac, 40.38% Impervious,  Inflow Depth > 3.52"    for  5-Year event
Inflow = 19.40 cfs @ 12.11 hrs,  Volume= 1.130 af
Outflow = 14.32 cfs @ 12.17 hrs,  Volume= 1.130 af,  Atten= 26%,  Lag= 3.7 min
Primary = 14.32 cfs @ 12.17 hrs,  Volume= 1.130 af
     Routed to Reach 2R : Total Post

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 403.40' @ 12.17 hrs   Surf.Area= 4,327 sf   Storage= 4,858 cf

Plug-Flow detention time= 2.9 min calculated for 1.130 af (100% of inflow)
Center-of-Mass det. time= 2.8 min ( 751.3 - 748.5 )

Volume Invert Avail.Storage Storage Description
#1 401.45' 12,821 cf DETENTION POND (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

401.45 16 16.0 0 0 16
402.00 1,807 216.0 365 365 3,709
403.00 4,007 353.0 2,835 3,200 9,919
404.00 4,834 361.0 4,414 7,614 10,497
405.00 5,589 331.0 5,207 12,821 12,185

Device Routing     Invert Outlet Devices
#1 Primary 401.45' 2.0' long x 3.50' rise Sharp-Crested Rectangular Weir   

2 End Contraction(s)   
#2 Primary 404.95' 10.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

Primary OutFlow  Max=14.05 cfs @ 12.17 hrs  HW=403.37'   (Free Discharge)
1=Sharp-Crested Rectangular Weir  (Weir Controls 14.05 cfs @ 4.53 fps)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Subcatchment 3S: Post Developed to Pond

Runoff = 22.43 cfs @ 12.11 hrs,  Volume= 1.318 af,  Depth> 4.10"
     Routed to Pond 2P : Regraded Detention Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  10-Year Rainfall=5.02"

Area (ac) CN Description
0.369 79 50-75% Grass cover, Fair, HSG C
0.124 49 50-75% Grass cover, Fair, HSG A
0.636 98 Paved parking, HSG C
1.804 96 Gravel surface, HSG C

* 0.911 98 Roofs, HSG C
0.009 98 Unconnected pavement, HSG C
3.853 94 Weighted Average
2.297 59.62% Pervious Area
1.556 40.38% Impervious Area
0.009 0.58% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment 4S: Post Developed Pond Bypass

Runoff = 1.87 cfs @ 12.12 hrs,  Volume= 0.099 af,  Depth> 2.73"
     Routed to Reach 2R : Total Post

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  10-Year Rainfall=5.02"

Area (ac) CN Description
0.263 69 50-75% Grass cover, Fair, HSG B
0.173 96 Gravel surface, HSG C
0.436 80 Weighted Average
0.436 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Reach 2R: Total Post

Inflow Area = 4.289 ac, 36.28% Impervious,  Inflow Depth > 3.96"    for  10-Year event
Inflow = 17.91 cfs @ 12.16 hrs,  Volume= 1.417 af
Outflow = 17.91 cfs @ 12.16 hrs,  Volume= 1.417 af,  Atten= 0%,  Lag= 0.0 min
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Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Pond 2P: Regraded Detention Pond

Inflow Area = 3.853 ac, 40.38% Impervious,  Inflow Depth > 4.10"    for  10-Year event
Inflow = 22.43 cfs @ 12.11 hrs,  Volume= 1.318 af
Outflow = 16.30 cfs @ 12.18 hrs,  Volume= 1.318 af,  Atten= 27%,  Lag= 3.8 min
Primary = 16.30 cfs @ 12.18 hrs,  Volume= 1.318 af
     Routed to Reach 2R : Total Post

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 403.61' @ 12.18 hrs   Surf.Area= 4,505 sf   Storage= 5,807 cf

Plug-Flow detention time= 3.1 min calculated for 1.318 af (100% of inflow)
Center-of-Mass det. time= 3.0 min ( 749.1 - 746.1 )

Volume Invert Avail.Storage Storage Description
#1 401.45' 12,821 cf DETENTION POND (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

401.45 16 16.0 0 0 16
402.00 1,807 216.0 365 365 3,709
403.00 4,007 353.0 2,835 3,200 9,919
404.00 4,834 361.0 4,414 7,614 10,497
405.00 5,589 331.0 5,207 12,821 12,185

Device Routing     Invert Outlet Devices
#1 Primary 401.45' 2.0' long x 3.50' rise Sharp-Crested Rectangular Weir   

2 End Contraction(s)   
#2 Primary 404.95' 10.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

Primary OutFlow  Max=16.07 cfs @ 12.18 hrs  HW=403.59'   (Free Discharge)
1=Sharp-Crested Rectangular Weir  (Weir Controls 16.07 cfs @ 4.78 fps)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Subcatchment 3S: Post Developed to Pond

Runoff = 26.73 cfs @ 12.11 hrs,  Volume= 1.587 af,  Depth> 4.94"
     Routed to Pond 2P : Regraded Detention Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  25-Year Rainfall=5.92"

Area (ac) CN Description
0.369 79 50-75% Grass cover, Fair, HSG C
0.124 49 50-75% Grass cover, Fair, HSG A
0.636 98 Paved parking, HSG C
1.804 96 Gravel surface, HSG C

* 0.911 98 Roofs, HSG C
0.009 98 Unconnected pavement, HSG C
3.853 94 Weighted Average
2.297 59.62% Pervious Area
1.556 40.38% Impervious Area
0.009 0.58% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment 4S: Post Developed Pond Bypass

Runoff = 2.37 cfs @ 12.12 hrs,  Volume= 0.127 af,  Depth> 3.49"
     Routed to Reach 2R : Total Post

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  25-Year Rainfall=5.92"

Area (ac) CN Description
0.263 69 50-75% Grass cover, Fair, HSG B
0.173 96 Gravel surface, HSG C
0.436 80 Weighted Average
0.436 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Reach 2R: Total Post

Inflow Area = 4.289 ac, 36.28% Impervious,  Inflow Depth > 4.79"    for  25-Year event
Inflow = 21.14 cfs @ 12.16 hrs,  Volume= 1.713 af
Outflow = 21.14 cfs @ 12.16 hrs,  Volume= 1.713 af,  Atten= 0%,  Lag= 0.0 min
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Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Pond 2P: Regraded Detention Pond

Inflow Area = 3.853 ac, 40.38% Impervious,  Inflow Depth > 4.94"    for  25-Year event
Inflow = 26.73 cfs @ 12.11 hrs,  Volume= 1.587 af
Outflow = 19.15 cfs @ 12.18 hrs,  Volume= 1.586 af,  Atten= 28%,  Lag= 4.0 min
Primary = 19.15 cfs @ 12.18 hrs,  Volume= 1.586 af
     Routed to Reach 2R : Total Post

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 403.92' @ 12.18 hrs   Surf.Area= 4,768 sf   Storage= 7,248 cf

Plug-Flow detention time= 3.4 min calculated for 1.581 af (100% of inflow)
Center-of-Mass det. time= 3.3 min ( 746.8 - 743.5 )

Volume Invert Avail.Storage Storage Description
#1 401.45' 12,821 cf DETENTION POND (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

401.45 16 16.0 0 0 16
402.00 1,807 216.0 365 365 3,709
403.00 4,007 353.0 2,835 3,200 9,919
404.00 4,834 361.0 4,414 7,614 10,497
405.00 5,589 331.0 5,207 12,821 12,185

Device Routing     Invert Outlet Devices
#1 Primary 401.45' 2.0' long x 3.50' rise Sharp-Crested Rectangular Weir   

2 End Contraction(s)   
#2 Primary 404.95' 10.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

Primary OutFlow  Max=18.89 cfs @ 12.18 hrs  HW=403.90'   (Free Discharge)
1=Sharp-Crested Rectangular Weir  (Weir Controls 18.89 cfs @ 5.11 fps)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

- Page 107 - ITEM # 3.



NOAA 24-hr B  50-Year Rainfall=6.65"Drainage
  Printed  8/25/2023Prepared by Klober Engineering

Page 10HydroCAD® 10.20-2g  s/n 09895  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment 3S: Post Developed to Pond

Runoff = 30.21 cfs @ 12.11 hrs,  Volume= 1.804 af,  Depth> 5.62"
     Routed to Pond 2P : Regraded Detention Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  50-Year Rainfall=6.65"

Area (ac) CN Description
0.369 79 50-75% Grass cover, Fair, HSG C
0.124 49 50-75% Grass cover, Fair, HSG A
0.636 98 Paved parking, HSG C
1.804 96 Gravel surface, HSG C

* 0.911 98 Roofs, HSG C
0.009 98 Unconnected pavement, HSG C
3.853 94 Weighted Average
2.297 59.62% Pervious Area
1.556 40.38% Impervious Area
0.009 0.58% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment 4S: Post Developed Pond Bypass

Runoff = 2.78 cfs @ 12.11 hrs,  Volume= 0.150 af,  Depth> 4.13"
     Routed to Reach 2R : Total Post

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  50-Year Rainfall=6.65"

Area (ac) CN Description
0.263 69 50-75% Grass cover, Fair, HSG B
0.173 96 Gravel surface, HSG C
0.436 80 Weighted Average
0.436 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Reach 2R: Total Post

Inflow Area = 4.289 ac, 36.28% Impervious,  Inflow Depth > 5.47"    for  50-Year event
Inflow = 23.68 cfs @ 12.16 hrs,  Volume= 1.954 af
Outflow = 23.68 cfs @ 12.16 hrs,  Volume= 1.954 af,  Atten= 0%,  Lag= 0.0 min
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Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Pond 2P: Regraded Detention Pond

Inflow Area = 3.853 ac, 40.38% Impervious,  Inflow Depth > 5.62"    for  50-Year event
Inflow = 30.21 cfs @ 12.11 hrs,  Volume= 1.804 af
Outflow = 21.38 cfs @ 12.18 hrs,  Volume= 1.804 af,  Atten= 29%,  Lag= 4.1 min
Primary = 21.38 cfs @ 12.18 hrs,  Volume= 1.804 af
     Routed to Reach 2R : Total Post

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 404.17' @ 12.18 hrs   Surf.Area= 4,960 sf   Storage= 8,457 cf

Plug-Flow detention time= 3.5 min calculated for 1.798 af (100% of inflow)
Center-of-Mass det. time= 3.4 min ( 745.3 - 741.9 )

Volume Invert Avail.Storage Storage Description
#1 401.45' 12,821 cf DETENTION POND (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

401.45 16 16.0 0 0 16
402.00 1,807 216.0 365 365 3,709
403.00 4,007 353.0 2,835 3,200 9,919
404.00 4,834 361.0 4,414 7,614 10,497
405.00 5,589 331.0 5,207 12,821 12,185

Device Routing     Invert Outlet Devices
#1 Primary 401.45' 2.0' long x 3.50' rise Sharp-Crested Rectangular Weir   

2 End Contraction(s)   
#2 Primary 404.95' 10.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

Primary OutFlow  Max=21.11 cfs @ 12.18 hrs  HW=404.14'   (Free Discharge)
1=Sharp-Crested Rectangular Weir  (Weir Controls 21.11 cfs @ 5.36 fps)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Summary for Subcatchment 3S: Post Developed to Pond

Runoff = 33.77 cfs @ 12.11 hrs,  Volume= 2.028 af,  Depth> 6.32"
     Routed to Pond 2P : Regraded Detention Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  100-Year Rainfall=7.40"

Area (ac) CN Description
0.369 79 50-75% Grass cover, Fair, HSG C
0.124 49 50-75% Grass cover, Fair, HSG A
0.636 98 Paved parking, HSG C
1.804 96 Gravel surface, HSG C

* 0.911 98 Roofs, HSG C
0.009 98 Unconnected pavement, HSG C
3.853 94 Weighted Average
2.297 59.62% Pervious Area
1.556 40.38% Impervious Area
0.009 0.58% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Subcatchment 4S: Post Developed Pond Bypass

Runoff = 3.19 cfs @ 12.11 hrs,  Volume= 0.174 af,  Depth> 4.79"
     Routed to Reach 2R : Total Post

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr B  100-Year Rainfall=7.40"

Area (ac) CN Description
0.263 69 50-75% Grass cover, Fair, HSG B
0.173 96 Gravel surface, HSG C
0.436 80 Weighted Average
0.436 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Summary for Reach 2R: Total Post

Inflow Area = 4.289 ac, 36.28% Impervious,  Inflow Depth > 6.16"    for  100-Year event
Inflow = 26.20 cfs @ 12.16 hrs,  Volume= 2.202 af
Outflow = 26.20 cfs @ 12.16 hrs,  Volume= 2.202 af,  Atten= 0%,  Lag= 0.0 min
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Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Pond 2P: Regraded Detention Pond

Inflow Area = 3.853 ac, 40.38% Impervious,  Inflow Depth > 6.32"    for  100-Year event
Inflow = 33.77 cfs @ 12.11 hrs,  Volume= 2.028 af
Outflow = 23.59 cfs @ 12.18 hrs,  Volume= 2.028 af,  Atten= 30%,  Lag= 4.2 min
Primary = 23.59 cfs @ 12.18 hrs,  Volume= 2.028 af
     Routed to Reach 2R : Total Post

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 404.43' @ 12.18 hrs   Surf.Area= 5,149 sf   Storage= 9,739 cf

Plug-Flow detention time= 3.7 min calculated for 2.021 af (100% of inflow)
Center-of-Mass det. time= 3.6 min ( 744.1 - 740.5 )

Volume Invert Avail.Storage Storage Description
#1 401.45' 12,821 cf DETENTION POND (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

401.45 16 16.0 0 0 16
402.00 1,807 216.0 365 365 3,709
403.00 4,007 353.0 2,835 3,200 9,919
404.00 4,834 361.0 4,414 7,614 10,497
405.00 5,589 331.0 5,207 12,821 12,185

Device Routing     Invert Outlet Devices
#1 Primary 401.45' 2.0' long x 3.50' rise Sharp-Crested Rectangular Weir   

2 End Contraction(s)   
#2 Primary 404.95' 10.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

Primary OutFlow  Max=23.30 cfs @ 12.18 hrs  HW=404.39'   (Free Discharge)
1=Sharp-Crested Rectangular Weir  (Weir Controls 23.30 cfs @ 5.61 fps)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Map Scale: 1:1,800 if printed on A landscape (11" x 8.5") sheet.

Soil Map may not be valid at this scale.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons

A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Lines
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Points
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Cheatham County, Tennessee
Survey Area Data: Version 14, May 29, 2020

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Sep 21, 2019—Apr 
10, 2020

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.

Hydrologic Soil Group—Cheatham County, Tennessee
(Soil Map)

Natural Resources
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Web Soil Survey
National Cooperative Soil Survey
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Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

En Ennis gravelly silt loam, 
occasionally flooded

A 0.4 5.6%

Me Melvin silt loam, 
frequently flooded

B/D 3.6 48.9%

Ne Newark silt loam, 
frequently flooded

B/D 0.5 7.1%

Pt Pits, quarry 1.4 19.3%

TrC2 Tarklin gravelly silt loam, 
5 to 12 percent 
slopes, eroded

D 0.5 6.4%

WfA Wolftever silty clay 
loam, 0 to 2 percent 
slopes, occasionally 
flooded

C 1.0 12.8%

Totals for Area of Interest 7.4 100.0%

Hydrologic Soil Group—Cheatham County, Tennessee Soil Map

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

4/14/2021
Page 3 of 4
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Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Hydrologic Soil Group—Cheatham County, Tennessee Soil Map

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

4/14/2021
Page 4 of 4
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Know  what's  below.
          Call  before you dig.

CALL  BEFORE  YOU  DIG

IT IS THE CONTRACTORS RESPONSIBILITY TO CONTACT UTILITY
COMPANIES PRIOR TO ANY CONSTRUCTION. THE LOCATION OF

UTILITIES SHOWN ON THESE PLANS ARE APPROXIMATE AND
POSSIBLY INCOMPLETE, THEREFORE CERTIFICATION TO THE

LOCATION OF ALL UNDERGROUND UTILITIES IS WITHHELD.
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          Call  before you dig.

CALL  BEFORE  YOU  DIG

IT IS THE CONTRACTORS RESPONSIBILITY TO CONTACT UTILITY
COMPANIES PRIOR TO ANY CONSTRUCTION. THE LOCATION OF

UTILITIES SHOWN ON THESE PLANS ARE APPROXIMATE AND
POSSIBLY INCOMPLETE, THEREFORE CERTIFICATION TO THE

LOCATION OF ALL UNDERGROUND UTILITIES IS WITHHELD.
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Know  what's  below.
          Call  before you dig.

CALL  BEFORE  YOU  DIG

IT IS THE CONTRACTORS RESPONSIBILITY TO CONTACT UTILITY
COMPANIES PRIOR TO ANY CONSTRUCTION. THE LOCATION OF

UTILITIES SHOWN ON THESE PLANS ARE APPROXIMATE AND
POSSIBLY INCOMPLETE, THEREFORE CERTIFICATION TO THE

LOCATION OF ALL UNDERGROUND UTILITIES IS WITHHELD.
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