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The meeting was called to order by _____________________at _____________pm. 

 

1. Roll Call of Voting Members: 
 

Keith Allgood   ______ 

Tony Thompson     ______ 

Tony Gross     ______ 

Mike Hargis   ______ 

Lauren Hill   ______ 

Mike Patenaude   ______ 

Craig Kitch   ______ 

Marie Spafford   ______ 

Bob Stohler   ______ 
 

2. Non-Voting Staff: 
 

Sharon Armstrong, Planner ______ 

Peter Chimera, P.E.                      ______ (Attends at Request of Planning Commission) 
 

3. Ex Officio Attendance:    
 

John Lawless, City Manager      ______ 

Attorney                                        ______ (Attends at request of Planning Commission) 
  

4. Declaration of Quorum by Chairperson. 

 

5. Motion to approve 12 October, 2023, Planning Commission meeting minutes. 

 

6. Motion to approve 9 November, 2023, Planning Commission meeting agenda. 
 

7. Community Input 
 

Public Comments shall be:  

a.    limited to three (3) minutes for all regular agenda items and items removed from the 

Agenda and an overall time limit for all comments on an agenda item to ten (10) minutes 

unless extended by vote of a majority of the Planning Commission 

 

Submittal Deadline Date: 13 October, 2023 
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b.    The Chairman shall limit comments to the Agenda items, to relevant comments and shall 

restrict comments that are disruptive in nature. 
 

8. Declaration of Conflict(s) 

 

In the event that any member shall have a personal interest of any kind in a matter then 

before the Kingston Springs Municipal-Regional Planning Commission, she/he shall disclose 

his/her interest. Conflict of Interest is defined in the Kingston Springs Municipal Code Title 

1, Chapter 4, Section 1-402 through Section 1-404. 
 

9. Old Business 
 

A.    Ellersly PUD – W. Kingston Springs Rd – Stop Work Order, Development 

Meeting, Next Steps, Revised Grading and Site Plan 

 

B. The Golf Club of DBI, South Harpeth Rd. – Inspections, Soil and Erosion 

Reports 

 

C. The Golf Club of TN, 1000 Golf Club Dr. –  

a. Off Season Improvements Plan Revised Submission – Engineering 

Comments 

b. Maintenance Facility Revision – Late Submission of Comments 3 November 

2023, Revisions 

c. Road improvements to South Harpeth Rd. From the GCTN Maintenance 

Facility to CC Rd. 

 

10. New Business 
 

A. Concept Review – John Tarver 

a. Map 96 Parcels 51.00 & 51.01 Zoned C-2 Highway Service District 

b. 121 Single Family Structures, No Commercial Development Proposed 

B. PC Training – New Legislation Affecting Planning Commission - Q&A, PC 

Member Certification of Training 

 

11. Other (For Discussion Only). 
 

a. None 
 

12. Motion to Adjourn. 
 

 

The meeting was adjourned by __________________ at _________pm 

 

 

 

 

 

      ___________________________                   __________________________________ 

Mike Patenaude     Jamie Dupré 

Planning Commission Chair   City Recorder 
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The meeting was called to order by Mike Patenaude at 7:00 pm. 

 

1. Roll Call of Voting Members: 
 

Keith Allgood   Absent 

Tony Thompson     Present 

Tony Gross     Present 

Mike Hargis   Present 

Lauren Hill   Present 

Mike Patenaude   Present 

Craig Kitch   Present 

Marie Spafford   Absent 

Bob Stohler   Present 
 

2. Non-Voting Staff: 
 

Sharon Armstrong, Planner Present 

Peter Chimera, P.E.                      Present  
 

3. Ex Officio Attendance:    
 

John Lawless, City Manager      Present 

Tim Potter, Attorney                    Absent (Attends at request of Planning Commission) 
  

4. Declaration of Quorum by Chairperson. 
Chairman Patenaude declared a quorum. 

 

5. Motion to approve 10 August, 2023, Planning Commission meeting minutes.  
Motion to approve the August 10, 2023, Planning Commission meeting minutes made by 

Lauren Hill, with a second by Tony Gross. Motion passed. 

 

6. Motion to approve 12 October, 2023, Planning Commission meeting agenda. 
Item 10.A. New Business moved to front of agenda ahead of Old Business. Motion to 

approve the October 12, 2023, Planning Agenda as amended made by Tony Thompson, with 

a second by Tony Gross. Motion passed. 

 

 

Submittal Deadline Date: 15 September, 2023 
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7. Community Input 
 

Public Comments shall be:  

a.    Limited to three (3) minutes for all regular agenda items and items removed from the 

agenda and an overall time limit for all comments on an agenda item to ten (10) minutes 

unless extended by vote of a majority of the Planning Commission 

b.    The Chairman shall limit comments to the agenda items, to relevant comments and shall 

restrict comments that are disruptive in nature. 

 

John Tarver – 119 Luyben Hills. Introduction of potential plan, 121 single family homes for 

rent on one lot. 

 

Bill Rogers – 1660 South Harpeth Road. Concerns on road condition of South Harpeth from 

city limits to CC Road. 
 

8. Declaration of Conflict(s) 

 

In the event that any member shall have a personal interest of any kind in a matter then 

before the Kingston Springs Municipal-Regional Planning Commission, she/he shall disclose 

his/her interest. Conflict of Interest is defined in the Kingston Springs Municipal Code Title 

1, Chapter 4, Section 1-402 through Section 1-404. 
 

9. Old Business 
 

A. Ellersly PUD – W. Kingston Springs Rd – Stop Work Order, Development  
City Planner provided a general update. A stop work was issued. During the grading 

process, damage was done to SSCUD infrastructure and town sewer infrastructure.  

Detention pond was being installed over water lines. Meeting was held with 

developer, property owner, and SSCUD to discuss what happened and plan for 

moving forward. SSCUD gave direction to developer to address issue. Engineer Peter 

Chimera declared that he is also engineer for SSCUD. Repairs done by SSCUD and 

paid for by owner. Engineer waiting on updated plans showing the detention pond in 

another location. Suggestion was that the town require owner to inspect sewer lines 

when project is complete to assure all needed repairs have been made. Planner noted 

there is a lot near this location that is being developed. Planner informed developer 

that he will need to scope sewer line. Planner said when plans are revised it will come 

back to the planning commission for review and approval.  

 

B. Town of Kingston Springs Plat – Acquisition of a portion of Map 91N, Grp D, 

Parcel 39.00 and replat of Map 91, Parcel 99  

Board of Commissioners approved rezoning – seeking plat approval. Motion to 

approve rezoning of Town of Kingston Springs Plat – Acquisition of a portion of 

Map 91N, Grp D, Parcel 39.00 and replat of Map 91, Parcel 99 made by Craig Kitch, 

with a second by Tony Gross. Motion passed. 

 

C. Roy McPherson, The Willows Development 129 E. Kingston Springs Rd. – Stop 

Work Order, Notice of Violation, Revised Civil Plans, Performance Bond, 

GeoTech Report 
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City Planner Armstrong provided update. Mr. McPherson asked for renewal of 

grading plan. Planner conducted inspection and found issues – debris on site that was 

unacceptable, work done outside of established grading plan. Since that inspection 

Mr. McPherson has revised plan, including the expanded area where the initial area 

was exceeded. First, PC will need to consider the area outside of initial grading plan; 

second, fill in that area without Geotech reports. Mr. McPherson has hired new 

Geotech engineers and has supplied an updated plan set including bore locations. The 

third thing to consider is the performance bond. McPherson has secured a bond in the 

amount of $481,640.25. It covers the lift station, sewer tanks, the roads, every single 

element of the development. 

1. Expansion of grading permit to include area outside of original plan with 

additional fill. Boring will take place whether expanded or not, but if expanded 

boring will take place in expanded area. Tony Gross says project has been going 

on so long and project has up to now been disrespectful to the Town of Kingston 

Springs. Planner states she has a recommendation that if the Planning 

Commission approves this project to continue, then a civil engineer needs to be 

on the site to monitor and report every two weeks. Cost for this engineer will be a 

pass through to Mr. McPherson. Planner stated that if the expansion of the 

grading permit is approved or if it is denied, either way, any inappropriate fill will 

need to be removed. Engineer recommended approving expansion, if the bore 

holes come back clean. Any bore samples that come back unsatisfactory will 

require the fill to be removed anyway. Planner reiterated the need for a monitor 

on the site. Motion to expand grading plan with the requirement of a site monitor 

involved when any fill is brought onto the site made by Mike Hargis, second by 

Lauren Hill. Discussion was held on amount of inspection required. Engineer 

recommended that fill could be dumped, but could not be graded until inspected. 

Motion amended to site inspection frequency at the direction of city staff with 

pass through of costs incurred to developer. All voted in favor of motion, with 

Bob Stohler voting no. 

2. Approve staff recommendation for bore holes on this project. Engineer would like 

to review plan set. Motion to approve recommendation for bole holes on the 

project on condition of engineer approval of bore hole locations selected made by 

Craig Kitch, with a second by Lauren Hill. All approved. Motion passed.  

3. Performance bond has been reviewed and is satisfactory for $481,640.25. Motion 

to accept performance bond made by Mike Hargis, with a second by Craig Kitch. 

All voted in favor. Motion passed. 
 

D. The Golf Club of DBI, South Harpeth Rd. – Inspections, Soil and Erosion 

Reports 

No complaints of soil on roadway.  

 

 

E. The Golf Club of TN, 1000 Golf Club Dr. – Off Season Improvements Plan 

Revised Submission  

 

Off Season Improvements. Motion to defer to next meeting until criteria can be 

approved by town engineer made by Craig Kitch, with a second by Tony Thompson. 

Discussion was held. Gross said he would be okay with approval conditionally. Mike 

Hargis was okay as well. Engineer said timing of project would not be impacted 
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either way. Gross and Hargis indicated they were okay with motion on the floor. Vote 

was held with all approve. Motion passed. 

 

Staff relayed concerns with 2 driveway connections at the maintenance building, 

office complex, locations on South Harpeth Rd. The Planner relayed the project 

engineer indicated he would be submitting a revised plan to improve the construction  

entrance for the DBI project for a permanent connection to South Harpeth Rd. 

resulting in 3 connections to the road in a short distance. Planner indicated the Golf 

Club of TN remove one of the two connections to South Harpeth Dr. to reduce the 

impact to the road surface, improve safety near the hairpin turn, and to reduce the 

number of connections to the road to one. Engineering and Planning comments sent 

to the applicant.  

 

Maintenance building. Applicant consented to defer as additional information is 

needed for applicant to review and respond to engineering comments. Motion to defer 

decision on maintenance building made by Tony Gross, with a second by Craig 

Kitch. All in favor and motion approved.  

 

F. Punjabi Dhaba Project – Stop Work Order, Stormwater Issues, Meeting, Owner 

Complaint, Project Update 

The Planner provided the history of the project and the reasoning behind the stop 

work order. Planner indicated the developer has responded to deficiencies in the 

project and the project is moving forward. This item was informational only and no 

action was taken. 

 
 

10. New Business 
 

A. Final Plat, Hill Subdivision, 1 Lot, 1447 CC Rd, Map 90 Parcel 77.01 

Item moved to earlier in agenda – property is in Cheatham County, but not in 

Kingston Springs, but falls within our urban growth boundary. County zoning rules 

apply. Motion to approve Final Plat, Hill Subdivision, 1 Lot, 1447 CC Rd, Map 90, 

Parcel 77.01 made by Mike Hargis with a second by Craig Kitch. All in favor, motion 

passed. 

 

B. PC Training – New Legislation Affecting Planning Commission  

Planner requested Planning Commission read legislative summaries provided and she 

would be asking questions of the commission over the next two meetings as part of 

their annual training. 

 

Chair Patenaude requested that for future, the Planning Commission receive training 

on permitting process, more specifically when a permit is required and why permits 

are required. 

 

 

11. Other (For Discussion Only). 
 

a. None 
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12. Motion to Adjourn. 
Motion to adjourn made by Craig Kitch, with a second by Lauren Hill. Meeting adjourned at 

8:30 p.m. 
 

 

 

 

 

      ___________________________                   __________________________________ 

Mike Patenaude     Jamie Dupré 

Planning Commission Chair   City Recorder 



 

 
 
 

2305 Kline Avenue, Suite 300   |   Nashville, Tennessee  37211   |   Phone: 615.248.9999   |   www.csdgtn.com 
 

Planning | Engineering | Landscape Architecture 
 

November 2, 2023 
 
Mr. John Lawless 
City Manager 
Town of Kingston Springs 
PO Box 256 
Kingston Springs, TN  37082 
 
Re: Ellersly Subdivision 

Phase 1 Pond Revision - Resubmittal 
 
Dear Mr. Lawless, 
 
On behalf of the owner/developer, we are respectfully resubmitting herewith a requested revision to the 
detention pond within Phase 1.  As you are aware, we are requesting this field revision in order to avoid 
existing utilities, particularly the existing water line.     
 
As you will see in our calculations we are still achieving the design intent of our original approvals and 
calculations.  Please review at your earliest convenience and let me know if you need anything else for 
this review.  The comments have been addressed as follows:  

 
1. Show pipe calculations for pipe under road to 25-year storm 

Pipe calculations have been added herewith for the existing pipe under W Kingston Spring Road.  
 

2. Revise contours to match detail. 
Contours have been revised to better reflect the ditch details.  
 

3. How does overflow get into ditch? 
Contours have been revised to better allow for overflow drainage to the ditch.  
 

4. Excavate all electrical/sewer crossings for city inspection 
Note has been added. See sheet C1.01.  
 

5. After construction, contractor to televise all sewer infrastructure(mains, manholes, clean-outs, and 
laterals), and repair any defects, and provide survey grade as-builts of the sewer system in CAD 
or GIS format.  
Note has been added, see sheet C1.01. 
 

6. Provide a summary table summarizing the pre-and post development peak flows for each event. 
A summary table has been added to drainage report.  
 

7. Provide pipe and ditch calculations for all proposed conveyances.  
Storm pipe and ditch calculations have been provided. See the calcs in the drainage report.  
 

8. Include stormwater narrative in stormwater report, describing assumptions, calculations, BMPs. 
Narrative has been provided including assumptions, procedures, and calculations.  
 

9. Additional information requested, may warrant additional comments. Understood.  
 
 
 
 
 
 

http://www.csdgtn.com/


 

 
 
 

2305 Kline Avenue, Suite 300   |   Nashville, Tennessee  37211   |   Phone: 615.248.9999   |   www.csdgtn.com 
 

Planning | Engineering | Landscape Architecture 
 

 
 
 
If you need any additional information, please do not hesitate to let me know.  
 
 
Respectfully Submitted 
CSDG 

 
 
Ryan Lovelace, P.E. 
Principal 
 
Cc: Ron Merville, Developer 
 Sharon Armstrong, City Planner 
 
CSDG No. 19-012-01 
 

http://www.csdgtn.com/
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Ellersly Subdivision 
 

 

0 Ellersly Way 

Kingston Springs, Cheatham County, TN 

 

 

November 2nd, 2023 
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Contact: Ryan Lovelace, PE 
Project No. 19-012-01 
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CSDG PROJECT #: 19-012-01 

 

 

PROJECT DESCRIPTION 

Ellersly Subdivision is a residential development proposing a total of 35 single family units in Phase 1, which the 
remainder of Phase 1 includes 7 single family units. The project is located off West Kingston Springs Road in 
Kingston Springs, TN. The remainder of Phase 1 is approximately 3.1 + acres and the total land disturbance will be 
approximately   3.1+ acres. The construction documents propose 7 single family lots and supporting infrastructure 
for the remainder of Phase 1. 

 

EXISTING SITE CONDITIONS 

The site is currently comprised of undeveloped grasslands and woods adjacent to the existing portion of Phase 1 of 
Ellersly Subdivision. The existing slopes on site range from 2-20%.  

The site has 1 drainage basin, Basin A. Basin A drains to the existing ditch on the east side of the existing Ellersly 
lots towards an existing CPP pipe that drains under West Kingston Springs Road.  

 

The flow for the entire site has been studied and Pre and Post flows for all basins have been analyzed. Drainage 
basins for pre and post flows have been calculated using the Metro Stormwater Management Manual Table 2-5 
Curve Numbers for Urban Areas, and each basins CN areas can be found on their respective drainage maps. Time 
of concentration calculations Manning’s n-value assumptions have been used from Soil Conservation Service TR-
55, which is included in this drainage report. Pre development flows were found by using SCS Unit Hydrograph 
Method and TR-55 method. 

 

PROPOSED DEVELOPMENT 

This site proposes 7 single family lots and infrastructure that covers the majority of the site. In the proposed 
conditions, no historic drainage patterns will be changed. All storm pipes and grass lined ditches have been 
designed to handle a 25 yr frequency storm. These pipe networks are comprised of a series of RCP pipes that direct 
water to the proposed ditches to bypass drainage around the site. All pipes contain capacity for proposed flows 
and HGL’s are below top of casting. Calculations or the storm pipes were analyzed using Storm Sewers Software. 
All inlets are designed with a maximum of 8’ spread. All grass lined swales have been designed to handle the 25-yr 
frequency storm. The detention pond is designed to decrease flow from the 2 yr through 100 yr storm events.  

The following table shows the design calculations that reduce the flows of 2 yr – 100 yr storm  

events to the pre and post basins. 

Basin 2 Yr (CFS) 5 Yr (CFS) 10 Yr (CFS) 25 Yr (CFS) 50 Yr (CFS) 100 yr (CFS) 

Pre Basin A 5.508 11.58 16.07 22.19 29.96 31.89 

Post Basin A 5.474 10.02 13.63 18.05 21.16 25.30 

 

The downstream structure has been analyzed for the proposed conditions based on minimum design requirements 
(0.5% slope). This is the existing 24’’ CMP storm pipe under North Kingston Springs Road. The flows in the pipe do 
not contain the 25 yr storm & the water elevation overtops the road at the 10-yr storm.  

SEDIMENT TRAPS/BASINS 

The proposed sediment basin and other various BMPs were designed to remove sediment prior to it leaving the 
site. The sediment basin has been designed to handle the 5-yr storm without overtopping the emergency spillway.  

 

 

 



  

Volume No. 2 
Chapter 2 - 61 

Metropolitan Nashville - Davidson County  
Stormwater Management Manual 
Volume 2 - Procedures 

 
2021 

 
RAINFALL VOLUME (inches) 

 5 Min 10 Min 15 Min 30 Min 1 Hr 2 Hr 3 Hr 6 Hr 12 Hr 24 Hr 
2-Year 0.40 0.64 0.80 1.11 1.51 1.75 1.96 2.31 2.73 3.39 
5-Year 0.52 0.83 1.05 1.50 1.97 2.39 2.71 3.30 3.83 4.50 

10-Year 0.58 0.95 1.21 1.73 2.27 2.82 3.21 3.96 4.57 5.23 
25-Year 0.67 1.10 1.38 2.00 2.66 3.36 3.84 4.79 5.49 6.16 
50-Year 0.74 1.22 1.52 2.23 2.94 3.76 4.30 5.41 6.18 6.85 
100-Year 0.81 1.35 1.72 2.50 3.21 4.16 4.77 6.02 6.86 7.53 

 
RAINFALL INTENSITY (inches/hour) 

 5 Min 10 Min 15 Min 30 Min 1 Hr 2 Hr 3 Hr 6 Hr 12 Hr 24 Hr 
2-Year 4.75 3.81 3.20 2.22 1.51 0.88 0.65 0.39 0.23 0.14 
5-Year 6.25 4.99 4.20 3.00 1.97 1.20 0.90 0.55 0.32 0.19 

10-Year 6.97 5.71 4.84 3.46 2.27 1.41 1.07 0.66 0.38 0.22 
25-Year 8.00 6.60 5.50 4.00 2.66 1.68 1.28 0.80 0.46 0.26 
50-Year 8.90 7.35 6.08 4.45 2.94 1.88 1.43 0.90 0.52 0.29 

100-Year 9.72 8.08 6.88 4.99 3.21 2.08 1.59 1.00 0.57 0.31 
 
 Figure 2-1 

Intensity-Duration-Frequency Curves and Depth-Duration Data 
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Source: Soil Conservation Service TR-55

Manning’s n-Values

Pipes Manning's n

Reinforced concrete 0.013

Vitrified clay pipe 0.013

Smooth welded pipe 0.011

Corrugated metal pipe 0.023

Polyvinyl chloride (PVC) 0.010

Natural Channels

Gravel beds, Straight 0.025

Gravel beds, large boulders 0.040

Earth, straight, some grass 0.026

Earth, winding, no vegetation 0.030

Earth, winding 0.050

Overland Flow

Smooth surfaces (concrete, asphalt, bare 
soil)

0.011

Fallow (no residue) 0.05

Cultivated soils, residue <=20% 0.06

Cultivated soils, residue >20% 0.17

Short grass 0.15

Dense grass 0.24

Bermuda grass 0.41

Light underbrush woods 0.40

Dense underbrush woods 0.80

Page 1 of 1Manning’s n-Values
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Hydrograph Return Period Recap

1

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph

No. type hyd(s) Description

(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

1 SCS Runoff ------ ------- 5.508 ------- 11.58 16.07 22.19 26.96 31.89 Pre Basin A

3 SCS Runoff ------ ------- 5.168 ------- 8.596 11.02 14.23 16.65 19.06 Post Basin A To Bypass Ditch

6 SCS Runoff ------ ------- 3.034 ------- 6.380 8.853 12.22 14.85 17.56 Post Basin A to Detention Pond

7 Reservoir 6 ------- 1.421 ------- 3.673 4.872 7.783 12.65 16.72 Basin A Routed

9 Combine 3, 7, ------- 5.474 ------- 10.02 13.63 18.05 21.16 25.30 Final Post Basin A

Proj. file: Pond design.gpw Tuesday, 10 / 17 / 2023

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022



Hydrograph Summary Report

2

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 5.508 2 722 16,392 ------ ------ ------ Pre Basin A

3 SCS Runoff 5.168 2 718 10,335 ------ ------ ------ Post Basin A To Bypass Ditch

6 SCS Runoff 3.034 2 722 9,028 ------ ------ ------ Post Basin A to Detention Pond

7 Reservoir 1.421 2 732 9,027 6 584.96 1,865 Basin A Routed

9 Combine 5.474 2 718 19,362 3, 7, ------ ------ Final Post Basin A

Pond design.gpw Return Period: 2 Year Tuesday, 10 / 17 / 2023

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 10 / 17 / 2023

Hyd. No. 1

Pre Basin A

Hydrograph type =  SCS Runoff Peak discharge =  5.508 cfs
Storm frequency =  2 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  16,392 cuft
Drainage area =  6.300 ac Curve number =  65
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  13.10 min
Total precip. =  3.39 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 1 -- 2 Year

Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 10 / 17 / 2023

Hyd. No. 3

Post Basin A To Bypass Ditch

Hydrograph type =  SCS Runoff Peak discharge =  5.168 cfs
Storm frequency =  2 yrs Time to peak =  11.97 hrs
Time interval =  2 min Hyd. volume =  10,335 cuft
Drainage area =  2.480 ac Curve number =  75
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  3.39 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 10 / 17 / 2023

Hyd. No. 6

Post Basin A to Detention Pond

Hydrograph type =  SCS Runoff Peak discharge =  3.034 cfs
Storm frequency =  2 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  9,028 cuft
Drainage area =  3.470 ac Curve number =  65
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.30 min
Total precip. =  3.39 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 10 / 17 / 2023

Hyd. No. 7

Basin A Routed

Hydrograph type =  Reservoir Peak discharge =  1.421 cfs
Storm frequency =  2 yrs Time to peak =  12.20 hrs
Time interval =  2 min Hyd. volume =  9,027 cuft
Inflow hyd. No. =  6 - Post Basin A to Detention PondMax. Elevation =  584.96 ft
Reservoir name =  Detention Pond Max. Storage =  1,865 cuft

Storage Indication method used.
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Hyd No. 7 Hyd No. 6 Total storage used = 1,865 cuft



Pond Report 7

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 10 / 17 / 2023

Pond No. 3 -  Detention Pond

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 582.00 ft

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 582.00 00 0 0
2.00 584.00 773 515 515

4.00 586.00 2,151 2,809 3,324
6.00 588.00 4,130 6,174 9,498

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  24.00 2.00 0.00 0.00

Span (in) =  24.00 2.00 0.00 0.00

No. Barrels =  1 1 0 0

Invert El. (ft) =  581.90 582.00 0.00 0.00

Length (ft) =  132.00 0.00 0.00 0.00

Slope (%) =  10.00 0.10 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a Yes No No

Crest Len (ft) =  14.50 1.20 0.30 20.00

Crest El. (ft) =  588.60 586.70 583.80 587.20

Weir Coeff. =  3.33 3.33 3.33 2.60

Weir Type =  1 Rect Rect Broad

Multi-Stage =  Yes Yes Yes No

Exfil.(in/hr) =  0.000 (by Wet area)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00

Stage (ft)

0.00 582.00

1.00 583.00

2.00 584.00

3.00 585.00

4.00 586.00

5.00 587.00

6.00 588.00

Elev (ft)

Discharge (cfs)

Stage / Discharge

Total Q



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 10 / 17 / 2023

Hyd. No. 9

Final Post Basin A

Hydrograph type =  Combine Peak discharge =  5.474 cfs
Storm frequency =  2 yrs Time to peak =  11.97 hrs
Time interval =  2 min Hyd. volume =  19,362 cuft
Inflow hyds. =  3, 7 Contrib. drain. area =  2.480 ac

8

0 2 4 6 8 10 12 14 16 18 20 22 24 26

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

3.00 3.00

4.00 4.00

5.00 5.00

6.00 6.00

Q (cfs)

Time (hrs)

Final Post Basin A

Hyd. No. 9 -- 2 Year
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Hydrograph Summary Report

9

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 11.58 2 722 31,375 ------ ------ ------ Pre Basin A

3 SCS Runoff 8.596 2 718 17,305 ------ ------ ------ Post Basin A To Bypass Ditch

6 SCS Runoff 6.380 2 722 17,281 ------ ------ ------ Post Basin A to Detention Pond

7 Reservoir 3.673 2 730 17,280 6 586.10 3,623 Basin A Routed

9 Combine 10.02 2 718 34,584 3, 7, ------ ------ Final Post Basin A

Pond design.gpw Return Period: 5 Year Tuesday, 10 / 17 / 2023

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 10 / 17 / 2023

Hyd. No. 1

Pre Basin A

Hydrograph type =  SCS Runoff Peak discharge =  11.58 cfs
Storm frequency =  5 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  31,375 cuft
Drainage area =  6.300 ac Curve number =  65
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  13.10 min
Total precip. =  4.50 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 10 / 17 / 2023

Hyd. No. 3

Post Basin A To Bypass Ditch

Hydrograph type =  SCS Runoff Peak discharge =  8.596 cfs
Storm frequency =  5 yrs Time to peak =  11.97 hrs
Time interval =  2 min Hyd. volume =  17,305 cuft
Drainage area =  2.480 ac Curve number =  75
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  4.50 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 10 / 17 / 2023

Hyd. No. 6

Post Basin A to Detention Pond

Hydrograph type =  SCS Runoff Peak discharge =  6.380 cfs
Storm frequency =  5 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  17,281 cuft
Drainage area =  3.470 ac Curve number =  65
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.30 min
Total precip. =  4.50 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 10 / 17 / 2023

Hyd. No. 7

Basin A Routed

Hydrograph type =  Reservoir Peak discharge =  3.673 cfs
Storm frequency =  5 yrs Time to peak =  12.17 hrs
Time interval =  2 min Hyd. volume =  17,280 cuft
Inflow hyd. No. =  6 - Post Basin A to Detention PondMax. Elevation =  586.10 ft
Reservoir name =  Detention Pond Max. Storage =  3,623 cuft

Storage Indication method used.
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Hyd No. 7 Hyd No. 6 Total storage used = 3,623 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 10 / 17 / 2023

Hyd. No. 9

Final Post Basin A

Hydrograph type =  Combine Peak discharge =  10.02 cfs
Storm frequency =  5 yrs Time to peak =  11.97 hrs
Time interval =  2 min Hyd. volume =  34,584 cuft
Inflow hyds. =  3, 7 Contrib. drain. area =  2.480 ac
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Hydrograph Summary Report

15

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 16.07 2 722 42,649 ------ ------ ------ Pre Basin A

3 SCS Runoff 11.02 2 716 22,256 ------ ------ ------ Post Basin A To Bypass Ditch

6 SCS Runoff 8.853 2 722 23,491 ------ ------ ------ Post Basin A to Detention Pond

7 Reservoir 4.872 2 730 23,489 6 586.60 5,162 Basin A Routed

9 Combine 13.63 2 718 45,745 3, 7, ------ ------ Final Post Basin A

Pond design.gpw Return Period: 10 Year Tuesday, 10 / 17 / 2023

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 10 / 17 / 2023

Hyd. No. 1

Pre Basin A

Hydrograph type =  SCS Runoff Peak discharge =  16.07 cfs
Storm frequency =  10 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  42,649 cuft
Drainage area =  6.300 ac Curve number =  65
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  13.10 min
Total precip. =  5.23 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 10 / 17 / 2023

Hyd. No. 3

Post Basin A To Bypass Ditch

Hydrograph type =  SCS Runoff Peak discharge =  11.02 cfs
Storm frequency =  10 yrs Time to peak =  11.93 hrs
Time interval =  2 min Hyd. volume =  22,256 cuft
Drainage area =  2.480 ac Curve number =  75
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  5.23 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 10 / 17 / 2023

Hyd. No. 6

Post Basin A to Detention Pond

Hydrograph type =  SCS Runoff Peak discharge =  8.853 cfs
Storm frequency =  10 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  23,491 cuft
Drainage area =  3.470 ac Curve number =  65
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.30 min
Total precip. =  5.23 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 10 / 17 / 2023

Hyd. No. 7

Basin A Routed

Hydrograph type =  Reservoir Peak discharge =  4.872 cfs
Storm frequency =  10 yrs Time to peak =  12.17 hrs
Time interval =  2 min Hyd. volume =  23,489 cuft
Inflow hyd. No. =  6 - Post Basin A to Detention PondMax. Elevation =  586.60 ft
Reservoir name =  Detention Pond Max. Storage =  5,162 cuft

Storage Indication method used.
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 10 / 17 / 2023

Hyd. No. 9

Final Post Basin A

Hydrograph type =  Combine Peak discharge =  13.63 cfs
Storm frequency =  10 yrs Time to peak =  11.97 hrs
Time interval =  2 min Hyd. volume =  45,745 cuft
Inflow hyds. =  3, 7 Contrib. drain. area =  2.480 ac
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Hydrograph Summary Report

21

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 22.19 2 722 58,212 ------ ------ ------ Pre Basin A

3 SCS Runoff 14.23 2 716 28,854 ------ ------ ------ Post Basin A To Bypass Ditch

6 SCS Runoff 12.22 2 722 32,063 ------ ------ ------ Post Basin A to Detention Pond

7 Reservoir 7.783 2 728 32,061 6 587.18 6,979 Basin A Routed

9 Combine 18.05 2 718 60,915 3, 7, ------ ------ Final Post Basin A

Pond design.gpw Return Period: 25 Year Tuesday, 10 / 17 / 2023

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 10 / 17 / 2023

Hyd. No. 1

Pre Basin A

Hydrograph type =  SCS Runoff Peak discharge =  22.19 cfs
Storm frequency =  25 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  58,212 cuft
Drainage area =  6.300 ac Curve number =  65
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  13.10 min
Total precip. =  6.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 10 / 17 / 2023

Hyd. No. 3

Post Basin A To Bypass Ditch

Hydrograph type =  SCS Runoff Peak discharge =  14.23 cfs
Storm frequency =  25 yrs Time to peak =  11.93 hrs
Time interval =  2 min Hyd. volume =  28,854 cuft
Drainage area =  2.480 ac Curve number =  75
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  6.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 10 / 17 / 2023

Hyd. No. 6

Post Basin A to Detention Pond

Hydrograph type =  SCS Runoff Peak discharge =  12.22 cfs
Storm frequency =  25 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  32,063 cuft
Drainage area =  3.470 ac Curve number =  65
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.30 min
Total precip. =  6.16 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 10 / 17 / 2023

Hyd. No. 7

Basin A Routed

Hydrograph type =  Reservoir Peak discharge =  7.783 cfs
Storm frequency =  25 yrs Time to peak =  12.13 hrs
Time interval =  2 min Hyd. volume =  32,061 cuft
Inflow hyd. No. =  6 - Post Basin A to Detention PondMax. Elevation =  587.18 ft
Reservoir name =  Detention Pond Max. Storage =  6,979 cuft

Storage Indication method used.
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Hyd No. 7 Hyd No. 6 Total storage used = 6,979 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 10 / 17 / 2023

Hyd. No. 9

Final Post Basin A

Hydrograph type =  Combine Peak discharge =  18.05 cfs
Storm frequency =  25 yrs Time to peak =  11.97 hrs
Time interval =  2 min Hyd. volume =  60,915 cuft
Inflow hyds. =  3, 7 Contrib. drain. area =  2.480 ac
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Hydrograph Summary Report
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Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 26.96 2 720 70,445 ------ ------ ------ Pre Basin A

3 SCS Runoff 16.65 2 716 33,907 ------ ------ ------ Post Basin A To Bypass Ditch

6 SCS Runoff 14.85 2 720 38,801 ------ ------ ------ Post Basin A to Detention Pond

7 Reservoir 12.65 2 724 38,799 6 587.35 7,506 Basin A Routed

9 Combine 21.16 2 718 72,706 3, 7, ------ ------ Final Post Basin A

Pond design.gpw Return Period: 50 Year Tuesday, 10 / 17 / 2023

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 10 / 17 / 2023

Hyd. No. 1

Pre Basin A

Hydrograph type =  SCS Runoff Peak discharge =  26.96 cfs
Storm frequency =  50 yrs Time to peak =  12.00 hrs
Time interval =  2 min Hyd. volume =  70,445 cuft
Drainage area =  6.300 ac Curve number =  65
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  13.10 min
Total precip. =  6.85 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 10 / 17 / 2023

Hyd. No. 3

Post Basin A To Bypass Ditch

Hydrograph type =  SCS Runoff Peak discharge =  16.65 cfs
Storm frequency =  50 yrs Time to peak =  11.93 hrs
Time interval =  2 min Hyd. volume =  33,907 cuft
Drainage area =  2.480 ac Curve number =  75
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  6.85 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 10 / 17 / 2023

Hyd. No. 6

Post Basin A to Detention Pond

Hydrograph type =  SCS Runoff Peak discharge =  14.85 cfs
Storm frequency =  50 yrs Time to peak =  12.00 hrs
Time interval =  2 min Hyd. volume =  38,801 cuft
Drainage area =  3.470 ac Curve number =  65
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.30 min
Total precip. =  6.85 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 10 / 17 / 2023

Hyd. No. 7

Basin A Routed

Hydrograph type =  Reservoir Peak discharge =  12.65 cfs
Storm frequency =  50 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  38,799 cuft
Inflow hyd. No. =  6 - Post Basin A to Detention PondMax. Elevation =  587.35 ft
Reservoir name =  Detention Pond Max. Storage =  7,506 cuft

Storage Indication method used.
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 10 / 17 / 2023

Hyd. No. 9

Final Post Basin A

Hydrograph type =  Combine Peak discharge =  21.16 cfs
Storm frequency =  50 yrs Time to peak =  11.97 hrs
Time interval =  2 min Hyd. volume =  72,706 cuft
Inflow hyds. =  3, 7 Contrib. drain. area =  2.480 ac
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Hydrograph Summary Report

33

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 31.89 2 720 82,962 ------ ------ ------ Pre Basin A

3 SCS Runoff 19.06 2 716 38,989 ------ ------ ------ Post Basin A To Bypass Ditch

6 SCS Runoff 17.56 2 720 45,695 ------ ------ ------ Post Basin A to Detention Pond

7 Reservoir 16.72 2 724 45,693 6 587.45 7,809 Basin A Routed

9 Combine 25.30 2 722 84,682 3, 7, ------ ------ Final Post Basin A

Pond design.gpw Return Period: 100 Year Tuesday, 10 / 17 / 2023

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 10 / 17 / 2023

Hyd. No. 1

Pre Basin A

Hydrograph type =  SCS Runoff Peak discharge =  31.89 cfs
Storm frequency =  100 yrs Time to peak =  12.00 hrs
Time interval =  2 min Hyd. volume =  82,962 cuft
Drainage area =  6.300 ac Curve number =  65
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  13.10 min
Total precip. =  7.53 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 10 / 17 / 2023

Hyd. No. 3

Post Basin A To Bypass Ditch

Hydrograph type =  SCS Runoff Peak discharge =  19.06 cfs
Storm frequency =  100 yrs Time to peak =  11.93 hrs
Time interval =  2 min Hyd. volume =  38,989 cuft
Drainage area =  2.480 ac Curve number =  75
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  7.53 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 10 / 17 / 2023

Hyd. No. 6

Post Basin A to Detention Pond

Hydrograph type =  SCS Runoff Peak discharge =  17.56 cfs
Storm frequency =  100 yrs Time to peak =  12.00 hrs
Time interval =  2 min Hyd. volume =  45,695 cuft
Drainage area =  3.470 ac Curve number =  65
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.30 min
Total precip. =  7.53 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 10 / 17 / 2023

Hyd. No. 7

Basin A Routed

Hydrograph type =  Reservoir Peak discharge =  16.72 cfs
Storm frequency =  100 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  45,693 cuft
Inflow hyd. No. =  6 - Post Basin A to Detention PondMax. Elevation =  587.45 ft
Reservoir name =  Detention Pond Max. Storage =  7,809 cuft

Storage Indication method used.
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 10 / 17 / 2023

Hyd. No. 9

Final Post Basin A

Hydrograph type =  Combine Peak discharge =  25.30 cfs
Storm frequency =  100 yrs Time to peak =  12.03 hrs
Time interval =  2 min Hyd. volume =  84,682 cuft
Inflow hyds. =  3, 7 Contrib. drain. area =  2.480 ac
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Hydrology Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Nov 2 2023

TO OFFSITE STORM - 2 YR

Hydrograph type =  Rational Peak discharge (cfs) =  29.77
Storm frequency (yrs) =  2 Time interval (min) =  1
Drainage area (ac) =  8.970 Runoff coeff. (C) =  0.7
Rainfall Inten (in/hr) =  4.741 Tc by User (min) =  5
IDF Curve =  nashville.IDF Rec limb factor =  1.00

Hydrograph Volume = 8,931 (cuft); 0.205 (acft)
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+ 5.474 FROM POND CALCS = 35.24 CFS





Hydrology Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Nov 2 2023

TO OFFSITE STORM - 5 YR

Hydrograph type =  Rational Peak discharge (cfs) =  39.23
Storm frequency (yrs) =  5 Time interval (min) =  1
Drainage area (ac) =  8.970 Runoff coeff. (C) =  0.7
Rainfall Inten (in/hr) =  6.249 Tc by User (min) =  5
IDF Curve =  nashville.IDF Rec limb factor =  1.00

Hydrograph Volume = 11,770 (cuft); 0.270 (acft)
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Hydrology Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Nov 2 2023

TO OFFSITE STORM - 10 YR

Hydrograph type =  Rational Peak discharge (cfs) =  43.76
Storm frequency (yrs) =  10 Time interval (min) =  1
Drainage area (ac) =  8.970 Runoff coeff. (C) =  0.7
Rainfall Inten (in/hr) =  6.969 Tc by User (min) =  5
IDF Curve =  nashville.IDF Rec limb factor =  1.00

Hydrograph Volume = 13,128 (cuft); 0.301 (acft)
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Hydrology Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Nov 2 2023

TO OFFSITE STORM - 25 YR

Hydrograph type =  Rational Peak discharge (cfs) =  50.16
Storm frequency (yrs) =  25 Time interval (min) =  1
Drainage area (ac) =  8.970 Runoff coeff. (C) =  0.7
Rainfall Inten (in/hr) =  7.988 Tc by User (min) =  5
IDF Curve =  nashville.IDF Rec limb factor =  1.00

Hydrograph Volume = 15,048 (cuft); 0.345 (acft)
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Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Nov 1 2023

DS #1

Trapezoidal
Bottom Width (ft) =  0.50
Side Slopes (z:1) =  3.00, 3.00
Total Depth (ft) =  2.00
Invert Elev (ft) =  100.00
Slope (%) =  3.00
N-Value =  0.240

Calculations
Compute by: Known Q
Known Q (cfs) =  4.19

Highlighted
Depth (ft) =  1.25
Q (cfs) =  4.190
Area (sqft) =  5.31
Velocity (ft/s) =  0.79
Wetted Perim (ft) =  8.41
Crit Depth, Yc (ft) =  0.58
Top Width (ft) =  8.00
EGL (ft) =  1.26
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101.50 1.50

102.00 2.00

102.50 2.50

103.00 3.00

Reach (ft)



Hydrology Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Nov 1 2023

DS #1

Hydrograph type =  Rational Peak discharge (cfs) =  4.194
Storm frequency (yrs) =  25 Time interval (min) =  1
Drainage area (ac) =  0.750 Runoff coeff. (C) =  0.7
Rainfall Inten (in/hr) =  7.988 Tc by User (min) =  5
IDF Curve =  nashville.IDF Rec limb factor =  1.00

Hydrograph Volume = 1,258 (cuft); 0.029 (acft)
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Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Nov 1 2023

DS #2

Trapezoidal
Bottom Width (ft) =  0.50
Side Slopes (z:1) =  3.00, 3.00
Total Depth (ft) =  2.00
Invert Elev (ft) =  100.00
Slope (%) =  11.00
N-Value =  0.240

Calculations
Compute by: Known Q
Known Q (cfs) =  6.25

Highlighted
Depth (ft) =  1.14
Q (cfs) =  6.250
Area (sqft) =  4.47
Velocity (ft/s) =  1.40
Wetted Perim (ft) =  7.71
Crit Depth, Yc (ft) =  0.70
Top Width (ft) =  7.34
EGL (ft) =  1.17
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Section
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Hydrology Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Nov 1 2023

DS #2

Hydrograph type =  Rational Peak discharge (cfs) =  6.253
Storm frequency (yrs) =  25 Time interval (min) =  1
Drainage area (ac) =  2.170 Runoff coeff. (C) =  0.5
Rainfall Inten (in/hr) =  5.763 Tc by TR55 (min) =  14
IDF Curve =  nashville.IDF Rec limb factor =  1.00

Hydrograph Volume = 5,253 (cuft); 0.121 (acft)
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TR55 Tc Worksheet

Hydraflow Express by Intelisolve

Rational

DS #2

Description A B C Totals

Sheet Flow
Manning's n-value =  0.240 0.011 0.011
Flow length (ft) =  150.0 0.0 0.0
Two-year 24-hr precip. ((in)) =  2.20 0.00 0.00
Land slope (%) =  8.60 0.00 0.00

Travel Time (min) = 13.28 + 0.00 + 0.00 = 13.28

Shallow Concentrated Flow
Flow length (ft) =  395.00 0.00 0.00
Watercourse slope (%) =  13.00 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =  5.82 0.00 0.00

Travel Time (min)
= 1.13 + 0.00 + 0.00 = 1.13

Channel Flow
X sectional flow area ((sqft)) =  0.00 0.00 0.00
Wetted perimeter ((ft)) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =  0.00 0.00 0.00
Flow length (ft) =  0.0 0.0 0.0

Travel Time (min) = 0 + 0 + 0 = 0.00

Total Travel Time, Tc .............................................................................. 14.00 min



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Nov 1 2023

DS #3

Trapezoidal
Bottom Width (ft) =  0.50
Side Slopes (z:1) =  3.00, 3.00
Total Depth (ft) =  2.00
Invert Elev (ft) =  100.00
Slope (%) =  10.00
N-Value =  0.240

Calculations
Compute by: Known Q
Known Q (cfs) =  16.00

Highlighted
Depth (ft) =  1.68
Q (cfs) =  16.00
Area (sqft) =  9.31
Velocity (ft/s) =  1.72
Wetted Perim (ft) =  11.13
Crit Depth, Yc (ft) =  1.05
Top Width (ft) =  10.58
EGL (ft) =  1.73
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Elev (ft) Depth (ft)
Section
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100.00 0.00
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101.00 1.00

101.50 1.50
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103.00 3.00

Reach (ft)



Hydrology Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Nov 1 2023

DS #3

Hydrograph type =  Rational Peak discharge (cfs) =  16.00
Storm frequency (yrs) =  25 Time interval (min) =  1
Drainage area (ac) =  2.670 Runoff coeff. (C) =  0.75
Rainfall Inten (in/hr) =  7.988 Tc by User (min) =  5
IDF Curve =  nashville.IDF Rec limb factor =  1.00

Hydrograph Volume = 4,799 (cuft); 0.110 (acft)
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Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Nov 1 2023

DS #4

Trapezoidal
Bottom Width (ft) =  0.50
Side Slopes (z:1) =  3.00, 3.00
Total Depth (ft) =  2.00
Invert Elev (ft) =  100.00
Slope (%) =  9.00
N-Value =  0.240

Calculations
Compute by: Known Q
Known Q (cfs) =  3.91

Highlighted
Depth (ft) =  0.98
Q (cfs) =  3.910
Area (sqft) =  3.37
Velocity (ft/s) =  1.16
Wetted Perim (ft) =  6.70
Crit Depth, Yc (ft) =  0.57
Top Width (ft) =  6.38
EGL (ft) =  1.00
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Section
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100.00 0.00

100.50 0.50

101.00 1.00
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Hydrology Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Nov 1 2023

DS #4

Hydrograph type =  Rational Peak discharge (cfs) =  3.914
Storm frequency (yrs) =  25 Time interval (min) =  1
Drainage area (ac) =  0.700 Runoff coeff. (C) =  0.7
Rainfall Inten (in/hr) =  7.988 Tc by User (min) =  5
IDF Curve =  nashville.IDF Rec limb factor =  1.00

Hydrograph Volume = 1,174 (cuft); 0.027 (acft)
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25-yr frequency

Runoff Hyd - Qp = 3.91 (cfs)
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

ByB2 Byler silt loam, 2 to 5 percent 
slopes, eroded

0.3 9.6%

HaD Hawthorne gravelly silt loam, 
12 to 20 percent slopes

2.8 76.1%

SgC2 Sengtown gravelly silt loam, 5 
to 12 percent slopes

0.5 14.3%

Totals for Area of Interest 3.6 100.0%

Soil Map—Cheatham County, Tennessee

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

10/31/2023
Page 3 of 3
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otes:

1.The contractor is responsible for m
aking sure that a copy of the SW

PPP is retained on-site at or near the construction entrance. If a construction
trailer in not available, the contractor shall provide a w

aterproof enclosure near the construction entrance to place the SW
PPP. In addition to the

SW
PPP, the contractor shall m

ake certain that the follow
ing inform

ation m
ust also be posted at the construction site (in a construction trailer or in the

w
aterproof enclosure):

a)A copy of the notice of coverage (N
O

C
) w

ith the N
PD

ES perm
it tracking num

ber for the construction project num
ber

b)nam
e, com

pany nam
e, em

ail address, telephone num
ber and address of the project site ow

ner or a local contact person
c)a brief description of the project
d)the location of the SW

PPP if an on-site location for storing the plan is not available.

2.The ow
ner of this project site w

ill provide erosion control m
easures as show

n on this SW
PPP. O

nce the ow
ner sells this property, the new

 property
ow

ner w
ill be required to obtain coverage under this perm

it from
 the governing federal, state and local agencies and the new

 property ow
ner shall

assum
e operational control and responsibility for the portion of the site that he/she purchases.

3.Prior to the com
m

encem
ent of any clearing or grubbing, the contractor shall erect "construction fencing", tree protection fencing, caution tape, etc.

along the lim
its of disturbance to protect trees, stream

 bank buffers, etc. that are not to be disturbed.

4.Prior to any type of construction activity, the contractor shall install the stone based construction exit, the silt fence and the sedim
ent traps/basins

w
hen indicated on the SW

PPP. Additional erosion control m
easures such as rock check dam

s, diversion sw
ales, tem

porary creek crossings,
tem

porary m
ulching of disturbed areas, final seed and straw

 application and general erosion control m
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ith the m
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purpose of all control m

easures to slow
 runoff so that rill and gully form

ation is prevented. The contractor shall inspect the control m
easures

periodically and replace and/or m
odify the controls for relevant site situations.

6.W
here the application of tem

porary or perm
anent grass seed is specified as part of the SW

PPP, the contractor shall use an appropriate grass seed
m

ixture for the tim
e of year that the seed is sow

n. U
se fescue during the spring and sum

m
er m

onths and a m
ixture of fescue and w

inter rye during
the fall and w

inter m
onths.  Sow

 at a rate of 6 lbs. per 1000 sq.ft. of area. Provide adequate am
ounts of w

ater to establish a healthy stand of grass.

7.If sedim
ent escapes the construction site, it is the contractor's responsibility to rem

ove the sedim
ent that has escaped the site. The contractor shall

obtain the perm
ission of the landow

ner w
here the sedim

ent has accum
ulated before rem

oval can begin. If sedim
ent enters a stream

, the contractor
m

ust also gain the w
ritten perm

ission of the State before rem
ediation/restoration can begin.

8.The contractor shall rem
ove sedim

ent from
 sedim

ent traps, silt fences, sedim
entation ponds, and other sedim

ent controls as necessary and m
ust be

rem
oved w

hen capacity has been reduced by 50%
.

9.Litter, construction debris and construction chem
icals exposed to storm

 w
ater shall be picked up and rem

oved from
 the site to prevent them

 from
becom

ing a pollutant source for storm
 w

ater discharges. After use, m
aterials used for erosion prevention and sedim

ent control should be rem
oved

from
 the site.

10.
There are no other construction activities or industrial activities associated w

ith this project site that are covered under a separate perm
it.

11.
There are stream

s on or near this project site, therefore additional perm
its associated w

ith these features are required.

12.
All earth stockpiles, w

hether on the project site or off-site shall include erosion control m
easures to prevent the m

aterial from
 be w

ashed from
 the

site by storm
 w

ater runoff.

13.
C

learing and grubbing m
ust be held to the m

inim
um

 necessary for grading and equipm
ent operation.

14.
Erosion prevention and sedim

ent control m
easures m

ust be in place and functional before earth m
oving operations begin and m

ust be constructed
and m

aintained throughout the construction period. Tem
porary m

easures m
ay be rem

oved at the beginning of the w
orkday, but m

ust be replaced at
the end of the w

orkday.

15.
The contractor shall m

aintain a rain gauge and daily rainfall records at the site.

16.
The contractor shall initiate stabilization m

easures in portions of the site w
here construction activities have tem

porarily or perm
anently ceased.

Tem
porary or perm

anent soil stabilization at the construction site m
ust be com

pleted no later than 14 days after the construction activity on that
portion of the site has tem

porarily or perm
anently ceased.

17.
The contractor shall construct tem

porary diversion sw
ales to divert off-site runoff from

 crossing the disturbed areas. These diversion sw
ales, w

hen
necessary, shall be field located to avoid existing trees w

herever possible.

18.
N

o w
ork shall be allow

ed in or around stream
s or w

etlands w
ithout the proper perm

its. Prior to the com
m

encem
ent of any construction activities in

these areas, the contractor shall obtain a copy of the perm
its from

 the property ow
ner, w

hich allow
s this w

ork. H
e shall not begin w

ork w
ithout

obtaining a copy of these perm
its or stiff fines from

 the federal and state agencies m
ay be levied.

19.
M

uddy w
ater to be pum

ped from
 excavation and w

ork areas m
ust be held in settling basins or filtered prior to its discharge into surface w

aters.
W

ater m
ust be discharged through a pipe, w

ell-grassed or lined channel or other equivalent m
eans so the discharge does not cause erosion and

sedim
entation. D

ischarged w
ater m

ust not cause an objectionable color contrast w
ith the receiving stream

.

20.
After construction is com

plete, all disturbed areas, w
hich are not covered w

ith im
perm

eable surface (i.e. asphalt, concrete, buildings, etc.), shall be
covered w

ith topsoil (4-inch thick m
inim

um
), grass seed and straw

. The contractor shall m
aintain the seed and straw

 until a solid, healthy stand of
perm

anent grass covers the disturbed areas.

21.Silt fence shall be used along the low
er edge of disturbed areas that have sheet flow

 runoff. W
here runoff is concentrated (such as sw

ales and
ditches), bum

pus fences or rock check dam
s shall be used to slow

 the velocity and allow
 settling of sedim

ent.

22.
All construction and w

aste m
aterial shall be collected and rem

oved from
 the site on a periodic basis. All construction and w

aste m
aterial shall be

located outside of any existing or proposed drainage w
ays and shall be covered and protected from

 the rain until they are rem
oved from

 the site.
Any liquid m

aterials or chem
icals stored on-site shall be located aw

ay from
 any existing or proposed drainage w

ays and a berm
 of sufficient height to

contain the entire volum
e of the liquid shall be constructed to com

pletely encom
pass and im

pound the stored m
aterials to prevent a spill from

 flow
ing

off of the site.

23.
All soil, plants, trees and other vegetation in protected stream

s and w
etlands and along the banks of sam

e are protected by State law
 and

therefore are prohibited from
 being rem

oved. The contractor shall ensure that these areas rem
ain undisturbed during construction. C

ontractor shall
erect construction barriers or take other m

eans necessary to insure that the areas rem
ain protected.

24.
The contractor shall em

ployee a person to inspect the erosion control m
easures as required by the State and local agencies. The inspector m

ust
have successfully com

pleted the "Fundam
entals of Erosion Prevention and Sedim

ent C
ontrol" course provided by the State. A copy of the

certification or training record for inspector certification should be kept on site.

25.Inspections described in the Tennessee G
eneral Perm

it shall be perform
ed at least tw

ice every calendar w
eek and shall be perform

ed at least 72
hours apart.  Inspect all erosion control m

easures, disturbed areas, storage of m
aterial areas, outfall points, construction access points, etc.

26.
Any inadequate control m

easures or control m
easures in disrepair shall be replaced or m

odified or repaired as necessary before the next rain
event if possible, but in no case m

ore than 7 days after the need is identified. The contractor shall provide additional erosion control m
easures w

here
necessary to insure adequate control so that no silt exits the project site.

27.Inspections shall be docum
ented and include:  the scope of the inspection, nam

e and title of personnel m
aking the inspection, the date of the

inspection, m
ajor observations relating to the im

plem
entation of the storm

 w
ater pollution prevention plan (including the location of discharges of

sedim
ent or other pollutants from

 the site and of any control device that failed to operate as designed or proved inadequate for a particular location),
and actions taken in accordance w

ith the G
eneral Perm

it. Inspections docum
entation w

ill be m
aintained on site and m

ade available upon request.
Inspection reports m

ust be subm
itted to the State (TD

EC
) w

ithin 10 days of the request. U
se the inspection report form

 provided in Appendix C
 of

the G
eneral Perm

it and com
plete on a w

eekly basis.

28.Sedim
ent rem

oved from
 sedim

ent control structures is to be placed at a site that has been perm
itted by local and state agencies. The contractor is

responsible for obtaining the site to "w
aste" the sedim

ent m
aterial. The sedim

ent shall be treated in a m
anner so that the area around the disposal

site w
ill not be contam

inated or dam
aged by the sedim

ent in the storm
 w

ater run-off. C
ost of this treatm

ent is to be included in the price for the
earthw

ork.

29.
The contractor shall seed and straw

 all disturbed areas as soon as possible after final grading is com
pleted, unless otherw

ise indicated. The
contractor shall take w

hatever m
eans necessary to establish perm

anent soil stabilization.  Any areas that do not include construction activity for
m

ore than 14 days shall be tem
porarily covered w

ith straw
 to help prevent erosion.

30.R
em

ove sedim
ent from

 all drainage structures, pipes and sw
ales before acceptance by the developer or the local governing agency.

31.R
em

ove the tem
porary erosion and w

ater pollution control devices only w
hen in the opinion of the ow

ner's representative, they are no longer
needed.

32.D
uring the period betw

een the end of the construction and the establishm
ent of the perm

anent vegetation, erosion control m
easures shall rem

ain
in place and m

aintained. O
nce perm

anent vegetation is established and approved, then the erosion control m
easures m

ay be rem
oved.

33.
This SW

PPP is developed in accordance w
ith the Tennessee G

eneral N
PD

ES Perm
it (TN

R
100000) for storm

 w
ater discharges associated w

ith
construction activity (TN

C
G

P), and is prepared using sound engineering practices. C
ivil Site D

esign G
roup P.L.L.C

. personnel involved w
ith the

developm
ent of this plan have com

pleted the design of vegetative and structural m
easures for erosion and sedim

ent control course available from
the State of Tennessee.

34.C
ontractor to provide an area for concrete w

ash dow
n and equipm

ent fueling in accordance w
ith M

etro C
P-10 and C

P-13, respectively. C
ontractor

to coordinate exact location w
ith N

PD
ES departm

ent during preconstruction m
eeting. C

ontrol of other site w
astes such as discarded building

m
aterials, chem

icals, litter, and sanitary w
astes that m

ay cause adverse im
pacts to w

ater quality is also required by the G
rading Perm

ittee.

35.
All slopes 3:1 or greater to be stabilized w

ithin 7 days of inactivity.
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