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From: Kyle J. Wrentmore
To: Teresa Barnes
Cc: Melissa A. Miller
Subject: RE: Burger King - Horseshoe Bend Rd.
Date: Tuesday, July 03, 2018 10:37:56 AM


Teresa,
 
I wanted to follow up and make sure you received my email with the revised plans last Friday the


29th. Second, will your group review for Erosion and Sediment control or do we need to submit for a
Lot ESC Permit with the building permit. I did try and leave a message but it says your voicemail is
full.
 
Thank you!
 
Kyle J. Wrentmore, EI
Civil Engineer
The Mannik & Smith Group, Inc.
1160 Dublin Road, Suite 100
Columbus, OH 43215-1052
614-441-4222 (Office)
www.manniksmithgroup.com


 


From: Kyle J. Wrentmore 
Sent: Friday, June 29, 2018 4:59 PM
To: 'Teresa Barnes' <BarnesT@bceo.org>
Cc: Melissa A. Miller <MAMiller@manniksmithgroup.com>
Subject: RE: Burger King - Horseshoe Bend Rd.
 
Teresa,
 
The following documents are attached addressing the comments mentioned below.
 


·         Revised construction site plans
·         Stormwater management report
·         Disposition of comments
·         Tele-vac email regarding water quality structure maintenance.


 
Please let us know if you need anything further.
 
Thank you,
 



mailto:KWrentmore@manniksmithgroup.com

mailto:BarnesT@bceo.org

mailto:MAMiller@manniksmithgroup.com

http://www.manniksmithgroup.com/





Kyle J. Wrentmore, EI
Civil Engineer
The Mannik & Smith Group, Inc.
1160 Dublin Road, Suite 100
Columbus, OH 43215-1052
614-441-4222 (Office)
www.manniksmithgroup.com


 


From: Teresa Barnes <BarnesT@bceo.org> 
Sent: Friday, June 15, 2018 4:42 PM
To: Kyle J. Wrentmore <KWrentmore@manniksmithgroup.com>
Cc: Melissa A. Miller <MAMiller@manniksmithgroup.com>
Subject: RE: Burger King - Horseshoe Bend Rd.
 


Kyle
 
I sincerely apologize for the delay – there has just been a massive rush of
submittals – and I am getting through things as fast as I possibly can.
 
Below are comments for the proposed Burger King
 


1.     The proposed entrance of Horseshoe Bend indicates the painting of a
“straight” arrow in; however, the traffic is not permitted to go straight –
therefore, this arrow should be changed to a “right-only” arrow


2.     “Do Not Enter” signs should also be added to the plan – not just the
painting on the pavement.


3.     Is there a cross-access agreement with the property to the west along SR
4? Will a cross-access easement be provided through this site? How does
this proposed access point align with the existing improvments on the
west property? Why is the pavement stopped short of the property line –
if this stops short – who is responsible for completing the pavement in
the future? Ensure that the grading of this area allows for the water to
get to the nearby catch basin, the proposed sidewalk appears high.


4.     The proposed culvert under the sidewalk will be required to a 12-inch
diameter pipe minimum.



http://www.manniksmithgroup.com/
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5.     Sheet C300, lists the Existing Storm Structure schedule – using numbers
to identify the structures; #6 invert appears to be below the invert for #5
which is downstream – please verify and revise accordingly; and where is
structure #7


6.     The proposed storm structures are also labeled with numbers – this is
very confusing with the existing storm structures; please consider
different labeling. Reference to the proposed structures should be
included with the existing structure schedule.


7.     The proposed water quality structure is proposed to be installed
approximately 40-feet from pavement. The specified structure will
require maintenance – usually performed using a vactor truck – how will
the truck be able to access this structure?


8.     Include invert information  on the orifice plate detail for structure #3 on
sheet C301.


9.     The proposed/required silt fence must be placed on the Burger King
property (not on the property to the south)


10.Page 64 of the storm water report indicates that the 100-year water
elevation within the relocated ditch will reach 753.68; however, on sheet
C300, the 100-year elevation is marked well below that elevation; please
verify and revise accordingly.


 
The placement of a private drainage easement over the re-routed drainage
easement is a possibility – however, it really does not alter anything – it is a
natural waterway that is required to be maintained by the property owner –
therefore, the inclusion of a drainage easement would not be “required” by
BCEO.
 
Let me know if you have any questions.
THANKS
Teresa


 







 
From: Kyle J. Wrentmore [mailto:KWrentmore@manniksmithgroup.com] 
Sent: Wednesday, May 23, 2018 11:37 AM
To: Teresa Barnes
Cc: Melissa A. Miller
Subject: Burger King - Horseshoe Bend Rd.
 
Teresa,


Per our phone conversation last Friday, attached is a current set of site construction drawings and a
copy of the Stormwater management report for engineering review. Will the proposed re-route of
the ditch along the southwest portion of the site require a drainage easement? Refer to sheet C300.
Please let us know if you need anything further.
 
Thank you,
 
Kyle J. Wrentmore, EI
Civil Engineer
The Mannik & Smith Group, Inc.
1160 Dublin Road, Suite 100
Columbus, OH 43215-1052
614-441-4222 (Office)
www.manniksmithgroup.com


 
 


CONFIDENTIALITY NOTICE


The information contained in this communication and its attachment(s) is intended only for the use of the
individual to whom it is addressed and may contain information that is privileged, confidential or exempt
from disclosure. If the reader of this message is not the intended recipient, you are hereby notified that any
dissemination, distribution or copying of this communication is prohibited. If you have received this
communication in error, please notify postmaster@manniksmithgroup.com and delete the communication
without retaining any copies. Thank you.
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CONFIDENTIALITY NOTICE


The information contained in this communication and its attachment(s) is intended only for the use of the
individual to whom it is addressed and may contain information that is privileged, confidential or exempt
from disclosure. If the reader of this message is not the intended recipient, you are hereby notified that any
dissemination, distribution or copying of this communication is prohibited. If you have received this
communication in error, please notify postmaster@manniksmithgroup.com and delete the communication
without retaining any copies. Thank you.








From: Kyle J. Wrentmore
To: Teresa Barnes
Cc: Melissa A. Miller
Subject: RE: Burger King - Horseshoe Bend Rd.
Date: Friday, June 29, 2018 4:59:29 PM
Attachments: 2018.06.25 Tele-Vac.pdf


2018.06.29 Burger King - Liberty Twp.pdf
Comments Response Letter.pdf
2018.06.25 C5530002 Stormwater Narrative.pdf


Teresa,
 
The following documents are attached addressing the comments mentioned below.
 


·         Revised construction site plans
·         Stormwater management report
·         Disposition of comments
·         Tele-vac email regarding water quality structure maintenance.


 
Please let us know if you need anything further.
 
Thank you,
 
Kyle J. Wrentmore, EI
Civil Engineer
The Mannik & Smith Group, Inc.
1160 Dublin Road, Suite 100
Columbus, OH 43215-1052
614-441-4222 (Office)
www.manniksmithgroup.com


 


From: Teresa Barnes <BarnesT@bceo.org> 
Sent: Friday, June 15, 2018 4:42 PM
To: Kyle J. Wrentmore <KWrentmore@manniksmithgroup.com>
Cc: Melissa A. Miller <MAMiller@manniksmithgroup.com>
Subject: RE: Burger King - Horseshoe Bend Rd.
 


Kyle
 
I sincerely apologize for the delay – there has just been a massive rush of
submittals – and I am getting through things as fast as I possibly can.
 



mailto:KWrentmore@manniksmithgroup.com

mailto:BarnesT@bceo.org

mailto:MAMiller@manniksmithgroup.com

http://www.manniksmithgroup.com/
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Kyle J. Wrentmore



From: James Kratochvil <james@tele-vac.com>
Sent: Monday, June 25, 2018 10:03 AM
To: Kyle J. Wrentmore
Cc: Melissa A. Miller
Subject: Re: Barracuda water quality maintenance



Kyle, 
 
Should access be an issue for getting the vacuum truck to the manhole on the water quality unit in question, we 
would be able to utilize 6" flex hose up to 200' away from the location of the WQU.  The truck we would utilize 
in such an instance would be one equipped with a PD blower, which has greater suction power than a standard 
fan system.  I've included below some links that help to explain the difference in the systems, as well as for the 
flex hose that would most likely be used in this application. 
 
http://www.dohenycompanies.com/equipment/product-information/vactor/vactor-2100-plus/positive-
displacement/ 
http://products.kuriyama.com/asset/Tigerflex-2011-Catalog-Final-11-10-11GK-49--TY.pdf 
 
 
James Kratochvil 
Tele-Vac Environmental 
7611 Easy Street 
Mason, Ohio 45040 
O: 513-398-4521 
C: 513-467-8035 
 
On Fri, Jun 22, 2018 at 11:46 AM, Kyle J. Wrentmore <KWrentmore@manniksmithgroup.com> wrote: 



James,  



  



Per our conversation this morning, I have attached a site plan calling out the location of the water quality unit 
that would require routine maintenance. Can you respond with a quick summary of what we discussed over the 
phone as far as being able to bring out extra hose to reach the unit from the vac truck? I have also attached a 
detail of the unit for reference.  



  



Thank you for all of your help.  



  



Kyle J. Wrentmore, EI 



Civil Engineer 
The Mannik & Smith Group, Inc. 
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1160 Dublin Road, Suite 100 



Columbus, OH 43215-1052 



614-441-4222 (Office) 



www.manniksmithgroup.com 



 



  



 
 



CONFIDENTIALITY	NOTICE	



The	information	contained	in	this	communication	and	its	attachment(s)	is	intended	only	for	the	use	of	the	individual	to	
whom	it	is	addressed	and	may	contain	information	that	is	privileged,	confidential	or	exempt	from	disclosure.	If	the	reader	of	
this	message	is	not	the	intended	recipient,	you	are	hereby	notified	that	any	dissemination,	distribution	or	copying	of	this	
communication	is	prohibited.	If	you	have	received	this	communication	in	error,	please	notify	
postmaster@manniksmithgroup.com	and	delete	the	communication	without	retaining	any	copies.	Thank	you.	
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HAMILTON MIDDLETOWN ROAD (SR-4)
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July 28, 2018 
 
Teresa K. Barnes, P.E. 
Design Engineer 
Butler County Engineers Office 
1921 Fairgrove Avenue 
Hamilton, Ohio 45011 
 
Re: Burger King – 4311 Hamilton Middletown Road  
 
Dear Ms. Barnes, 
 
The following letter is a formal response to the comments received June 15, 2018 from the Butler County Engineers Office. 
 



Comments 
1. The proposed entrance of Horseshoe Bend indicates the painting of a “straight” arrow in; however, the traffic is not 



permitted to go straight – therefore, this arrow should be changed to a “right-only” arrow 
 
Response: Revised as requested.  
 



2. “Do Not Enter” signs should also be added to the plan – not just the painting on the pavement. 
 
Response: Revised as requested.  
 



3. Is there a cross-access agreement with the property to the west along SR 4? Will a cross-access easement be 
provided through this site? How does this proposed access point align with the existing improvements on the west 
property? Why is the pavement stopped short of the property line – if this stops short – who is responsible for 
completing the pavement in the future? Ensure that the grading of this area allows for the water to get to the nearby 
catch basin, the proposed sidewalk appears high. 
 
Response: There is a non-exclusive access easement with the property to the west along SR 4. See attached 
plat, submitted 6/19/18 to Butler County Planning Commission. Connecting drive has been extended to west 
property line and graded to drain to existing catch basin #3.  
 



4. The proposed culvert under the sidewalk will be required to a 12-inch diameter pipe minimum. 
 
Response: Revised as requested.  
 



5. Sheet C300, lists the Existing Storm Structure schedule – using numbers to identify the structures; #6 invert appears to 
be below the invert for #5 which is downstream – please verify and revise accordingly; and where is structure #7 
 
Response: Existing inverts were shot in the field by the project surveyor. Existing structures #5 & 6 are not a 
part of this property. Sheet expanded to show existing structure #7. 
 



6. The proposed storm structures are also labeled with numbers – this is very confusing with the existing storm 
structures; please consider different labeling. Reference to the proposed structures should be included with the existing 
structure schedule. 
 
Response: Proposed structure numbers revised to continue existing structure numbering. Proposed storm 
structures and inverts have been added to storm structure schedule.  
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7. The proposed water quality structure is proposed to be installed approximately 40-feet from pavement. The specified 



structure will require maintenance – usually performed using a vactor truck – how will the truck be able to access this 
structure? 
 
Response: Maintenance personnel will be able to utilize a flex hose to extend to the water quality unit. See the 
attached response from the James Kratochvil at Tele-Vac Environmental. 
 



8. Include invert information on the orifice plate detail for structure #3 on sheet C301. 
 
Response: Revised as requested.  
 



9. The proposed/required silt fence must be placed on the Burger King property (not on the property to the south). 
 
Response: Revised as requested.  
 



10. Page 64 of the storm water report indicates that the 100-year water elevation within the relocated ditch will reach 
753.68; however, on sheet C300, the 100-year elevation is marked well below that elevation; please verify and revise 
accordingly.  



 
Response: The 100-year water elevation within the relocated ditch varies. The cross section of the stream on 
page 64 is taken at a stream bed elevation of 752.00. This is to depict the average depth of the ditch at any 
given point.  



 
Sincerely,  
 
 
 
Melissa Miler 
Project Manager 
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EXECUTIVE SUMMARY 
 
Introduction 
 
The following report presents the detailed design and analysis of the stormwater 
management plan for the new Carols Burger King at on Horse Shoe Bend Road, Liberty 
Township, OH.  
 
Detention for the site will be provided through the use of a backwater basin and storm 
pipe.  The disturbed area is 1.61 acres. The following designs were calculated to meet the 
Butler County Subdivision Regulations stormwater management criteria. 
 
 
Hydrologic Analysis 
 
All hydrologic parameters were determined using methodology described in the Butler 
County Subdivision Regulations.  Both Pre-Development and Post-Development runoff 
and peak discharge amounts were calculated using HydroCAD 10.00-11 software. 
 
Pre-Development Conditions 
 
The existing 2.29 ac site consists of existing asphalt and concrete pavement and gravel 
and wooded areas. The existing site storm water drains to an existing swale that is 
classified as a stream on the southern portion of the site. The stream outlets to an existing 
54” storm sewer on the adjacent property at the northwest corner of the site. A pre-
developed number of 87 was calculated for the site as shown on Page 3 of the attached 
HydroCAD output. The proposed stormwater management system accounts for the 
disturbed 1.61 acre site. The pre-development peak runoff rates for each area are shown 
in Table 1. 
 



Table 1 
Pre-Development Peak Flow Rates 



 
Storm Event 



(Yr.) 
Peak Flow Rate1 



(cfs) 
1 3.16 
2 3.57 
5 4.15 
10 4.63 
25 5.28 
50 5.79 
100 6.30 



1From HydroCAD “Subcatchment 1S: Existing” 
 
 
 











Post-Development Conditions 
 
The proposed project consists of an approximately 3,000 square foot Burger King 
restaurant, a new parking lot, and the associated storm sewer system that discharges to an 
existing along the west side of the current property. The proposed development will 
reroute the existing stream and maintain the existing capacity and outlet. Refer to page 
76. An orifice plate with a 7-inch diameter opening will restrict the developed flows to 
the required parameters.  Due to the site constraints, 0.67 acres of the site will discharge 
directly offsite undetained. These small areas, mainly on the south and west limits of the 
disturbed area will maintain their existing drainage patterns. This discharge has been 
included in the analysis as a direct release and is included in the overall release rate. A 
post-developed curve number of 88 was calculated for the property as shown on Page 8 
of the HydroCAD output. The post-development peak runoff rates for each area are 
shown in Table 2. 
  
Analysis 
 
The Butler County Subdivision Regulations requires the attenuation of post-developed 
peak site discharge in accordance with the Critical Storm Method. The Critical Storm 
Method requires the attenuation of the post-developed critical storm back to less than or 
equal to the pre-developed peak 1-year discharge rate. Additionally, for all storms greater 
than the critical storm, the development is required to reduce the flow rate by one storm 
event to the pre-development peak discharge rate.  
 



Pre-Development 1-Year Storm Event: 0.140 af 
Post-Development 1-Year Storm Event: 0.167 af 



% Increase in runoff volume = 19.28% (2-year critical storm) 
 
The post-development hydrographs were routed through the underground detention 
system which is restricted by an orifice to reduce the post-developed release rates.  The 
direct release and the detained discharge hydrographs were combined to determine the 
actual release rates, which have been reduced to at or below the allowable rates 
 
Post Construction Water Quality BMP 
 
The proposed construction will disturb more than 1 acre; therefore the Ohio 
Environmental Protection Agency (OEPA) requires compliance with the “General Permit 
for Construction Storm Water Discharge”.  The General Permit requires the construction 
of a Post-Construction Water Quality Best Management Practice (BMP).  To conform to 
this requirement, the project will be utilizing an ADS Barracuda S-4 Water Quality Unit. 
Refer to page 6.  
 
 



 
 
 











PROJECT SUMMARY 
 
 
Project Name: Carols Corporation, Burger King  
 
Location:  Horse Shoe Bend Road, Liberty Township, OH 
 
Project Description: The proposed project consists of an approximately 3,000 square 



foot Burger King restaurant, a new parking lot, and the 
associated storm sewer system 



 
Existing Use: General Business (B-2) 
 
Proposed Use: General Business (B-2) 
 
Area: Disturbed area =  1.61 Ac. 
 Impervious Area =  0.78 Ac. 
  
Detention Type: Dry Detention Basin  
 
Critical Storm Event: 2 year post-developed storm event controlled to the pre-



developed 1 year rate 
 
EPA-Water Quality: ADS Barracuda S-4 Water Quality Unit 
 



Table 2 
Stormwater Management Summary Table 



Storm 
Event 



 
Pre-



Developed  
Peak Flow 



Rates1 



Allowable 
Peak 
Flow 



Rates2 



Developed Flow Rates 



Peak 
Ponding 



Elev. 
Storage 



Vol. 



Detained 
Peak 
Flow3 



Un-
detained 



Peak 
Flow4 



 
Total 
Peak 
Flow5 



(yr) (cfs) (cfs) (cfs) (cfs) (cfs) (ft) (cf) 
1 3.16 3.16 1.46 0.91 2.34 751.33 582 
2 3.57 3.16 1.54 1.27 2.76 751.69 959 
5 4.15 3.57 1.63 1.78 3.33 752.15 1,515 
10 4.63 4.15 1.69 2.18 3.78 752.50 1,995 
25 5.28 4.63 1.77 2.74 4.40 752.93 2,668 
50 5.79 5.28 1.83 3.17 4.88 753.26 3,227 
100 6.30 5.79 1.88 3.61 5.35 753.56 3,796 



1From HydroCAD “Subcatchment 1S: Existing”  2Based on 2-year critical storm.  3From HydroCAD “Pond 
3P: Detention Basin”  4From HydroCAD “Subcatchment 4S: Undetained Runoff”  5From  HydroCAD 
“Link 5L: Total Discharge” 
 











Area contributing to Alt BMP 0.940 ac
Impervious Area = 0.640 ac



Pervious Area = 0.300
Composite Runoff Coefficient, C = 0.77



C = ( 0.640 x 0.90 ) +  ( 0.30 x 0.50 )  = 0.77



Types of Surface C
Pavement 0.90



Berms and slopes 4:1 or flatter 0.50
Berms and slopes steeper than 4:1 0.70



Determine Q=CiA



Composite Runoff Coefficient, C = 0.77
Intensity, i = 0.65 inch/hour [from ODOT L&D Manual Vol. 2 Sect. 1115.5]



Area contributing to Alt BMP, A = 0.940
Q = 0.47 cfs



Recommended Water Quality Unit: ADS Barracuda S4
Water Quality Unit Capacity: 1.25 cfs



Water Quality Flow Determination



ODOT Table 1101-2



0.940
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The soil surveys that comprise your AOI were mapped at 
1:15,800.



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: Butler County, Ohio
Survey Area Data: Version 16, Sep 26, 2017



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



Date(s) aerial images were photographed: Feb 6, 2012—Oct 26, 
2014



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.
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Hydrologic Soil Group



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



MsC2 Miamian-Russell silt 
loams, 6 to 12 percent 
slopes, eroded



C 2.1 76.6%



RvB2 Russell-Miamian silt 
loams, 2 to 6 percent 
slopes, moderately 
eroded



C 0.7 23.4%



Totals for Area of Interest 2.8 100.0%



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.
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Rating Options



Aggregation Method: Dominant Condition



Component Percent Cutoff: None Specified 



Tie-break Rule: Higher
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Appendix 9:  Adjusting Hydrologic Soil Group for Construction



This appendix provides hydrologic soil group (HSG) values for undisturbed Ohio soils and 
predictable HSG values for Ohio soils that are altered by construction practices. 



Hydrologic soil groups are used to assign a Curve Number (CN) when performing runoff cal-
culations or in hydrologic models.  Soil map units have been assigned to the four Hydrologic 
Soil Groups in technical resources and soil resources published by the USDA Natural 
Resource Conservation Service1 (NRCS). NRCS HSG values are based on undisturbed, 
naturally-occurring soils. In contrast, soils at development sites are typically changed dra-
matically by construction practices that remove topsoil, change the soil profile and compact 
soils with heavy equipment. The runoff potential of a site is significantly impacted by these 
changes and should be reflected in hydrologic modeling and runoff calculations. 



The following tables contain the HSGs and predicted HSGs for post-construction that were 
developed by applying the HSG criteria to modeled representative post-construction soil 
profiles. The modeled scenario consisted of the removal of the topsoil and subsoil to a 
depth of 18 inches and the compaction of the zone from 0 to 6 inches at the new surface.  A 
fuller explanation of this process is available at the end of this appendix.



Soil Map Unit Component HSG1 Post-Const
HSG



Aaron C D
Abscota Variant (Warren) A No Eval.
Adrian A/D D
Aetna B/D D
Alexandria C D
Alford B D
Algansee A/D D
Algiers B/D D
Allegheny B C
Allegheny Variant (Belmont,  Pike) B No Eval.
Allis D D
Alvada B/D D
Amanda C D
Amanda Variant (Licking) B No Eval.
Arkport A A
Ashton B D
Atlas D D
Aurand C/D D
Ava C D
Avonburg D D
Barkcamp A No Eval.



Soil Map Unit Component HSG1 Post-Const
HSG



Barkcamp (CL surface) A A
Barkcamp (L surface) A B
Beasley C No Eval.
Beaucoup C/D D
Belmore B C
Belpre C No Eval.
Bennington C/D D
Berks B D
Bethesda C D
Biglick D D
Birkbeck B D
Bixler B D
Blairton C No Eval.
Blakeslee B/D D
Blanchester C/D D
Blount C/D D
Bogart B/D D
Bogart Variant (Mahoning) C No Eval.
Bonnell C D
Bonnie C/D D
Bono C/D D



Notes: CL = clay loam; L = loam; substr = substratum;  limestne substr = limestone substratum; Dual classes in Ohio, such as A/D, B/D, C/D 
are given for drained or undrained condition; No Eval. = No evaluation performed.  



1. Hydrologic Soil Groups (HSGs) for Ohio (for undisturbed naturally-occuring sites) were updated in 2008 and should be used rather 
than HSGs from earlier publications (http://www.oh.nrcs.usda.gov/technical/soils/OH_hsg.pdf or contact the USDA Natural Resources 
Conservation Service in Columbus, Ohio).  You may also utilize www.OhioERIN.com to find site specific HSG (unaltered). 
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Soil Map Unit Component HSG1 Post-Const
HSG



Hoytville Variant C/D D
Huntington B D
Hyatts C/D D
Ionia B No Eval.
Iva C/D D
Jenera C/D D
Jeneva B No Eval.
Jessup C D
Jimtown B/D D
Johnsburg D D
Joliet D D
Jonesboro C D
Jules B No Eval.
Kanawha B C
Kane B/D D
Keene C D
Kendallville C C
Kensington B C/D
Kerston C/D D
Kibbie B/D D
Killbuck C/D D
Kings Variant C/D D
Kingsville A/D D
Kinn B No Eval.
Knoxdale B No Eval.
Kokomo C/D D
Kyger A/D D
Lakin A A
Lamberjack B/D D
Lamson A/D D
Landes A A
Lanier A A
Latham D D
Latty C/D D
Latty (till substr) C/D D
Lawshe D D
Lenawee C/D D
Lenawee Variant C/D D
Leoni A No Eval.
Lewisburg D D
Library Variant C/D D
Libre C No Eval.
Licking C D
Lily B D



Soil Map Unit Component HSG1 Post-Const
HSG



Lindside C D
Linwood B/D D
Lippincott B/D D
Lobdell C D
Lockport D D
Lorain C/D D
Lordstown C D
Lorenzo A No Eval.
Losantville D D
Loudon C D
Loudonville C D
Lowell C D
Lucas D D
Lumberton B D
Luray C/D D
Luray Variant (Stark) B/D D
Lybrand C D
Lykens C D
Mahalasville B/D D
Mahoning C/D D
Marblehead D D
Marengo B/D D
Markland C D
Martinsville B D
Martisco B/D D
Martisco Variant (Logan) C/D D
McGary C/D D
McGary Variant C/D D
McGuffey D D
Mechanicsburg B C
Medway C D
Medway Variant C D
Medway (limestne substr) B/D D
Melvin B/D D
Mentor B D
Mermill C/D D
Mermill Variant C/D D
Mertz C C
Metamora B/D D
Miami C D
Miami Variant C No Eval.
Miamian C D
Miamian Variant C No Eval.
Milford C/D D



Notes: CL = clay loam; L = loam; substr = substratum;  limestne substr = limestone substratum; Dual classes in Ohio, such as A/D, B/D, C/D 
are given for drained or undrained condition; No Eval. = No evaluation performed. 



1. Hydrologic Soil Groups (HSGs) for Ohio (for undisturbed naturally-occuring sites) were updated in 2008 and should be used rather 
than HSGs from earlier publications (http://www.oh.nrcs.usda.gov/technical/soils/OH_hsg.pdf or contact the USDA Natural Resources 
Conservation Service in Columbus, Ohio).  You may also utilize www.OhioERIN.com to find site specific HSG (unaltered). 





kwrentmore


Rectangle











6          APPENDIX 9  Adjusting Hydrologic Soil Groups for Construction       



Soil Map Unit Component HSG1 Post-Const
HSG



Ravenna D D
Rawson D D
Red Hook B/D D
Reesville B/D D
Remsen D D
Rensselaer B/D D
Rensselaer (till substr) B/D D
Richland B D
Riddles B C
Rigley A A
Rigley Variant A No Eval.
Rimer A/D D
Rimer (deep phase) A/D D
Risingsun C/D D
Ritchey D D
Rittman D D
Rockmill B/D D
Rodman A A
Rollersville C/D D
Romeo D D
Roselms D D
Ross B C
Ross Variant D D
Rossburg B D
Rossmoyne C D
Roundhead C/D D
Rush B D
Russell B D
Russell (bedrock substr) B No Eval.
Sandusky B/D D
Sarahsville D D
Saranac C/D D
Sardinia B D
Savona B/D D
Saylesville C D
Schaffenaker A D
Schaffer C/D D
Scioto B No Eval.
Sciotoville C D
Sebring C/D D
Sebring Variant C/D D
Secondcreek C/D D
Sees C D
Senecaville C/D D



Soil Map Unit Component HSG1 Post-Const
HSG



Seward A D
Sewell A No Eval.
Shawtown B No Eval.
Sheffield D D
Shelocta B D
Shinrock C D
Shinrock Variant (Henry) C/D D
Shinrock (till substr) C/D D
Shoals B/D D
Shoals (mod deep) C/D D
Shoals Variant C/D D
Sisson B D
Skidmore A C
Skidmore Variant A No Eval.
Sleeth B/D D
Sligo B No Eval.
Sloan B/D D
Sloan (mod deep) B/D D
Sloan Variant B/D D
Sloan (limestone substr) B/D D
Smothers C/D D
Spargus B No Eval.
Sparta A No Eval.
Spinks A A
Spinks (deep to limestone) A No Eval.
St. Clair D D
Stafford A/D D
Stanhope B/D D
Steinsburg B D
Stendal B/D D
Stone C/D D
Stonelick A B
Strawn D D
Stringley A No Eval.
Sugarvalley B/D D
Summitville C D
Swanton B/D D
Switzerland B No Eval.
Taggart C/D D
Tarhollow C D
Tarlton C No Eval.
Tedrow A/D D
Tedrow (till substr) (Wood) C/D D
Teegarden C/D D



Notes: CL = clay loam; L = loam; substr = substratum;  limestne substr = limestone substratum; Dual classes in Ohio, such as A/D, B/D, C/D 
are given for drained or undrained condition; No Eval. = No evaluation performed. 



1. Hydrologic Soil Groups (HSGs) for Ohio (for undisturbed naturally-occuring sites) were updated in 2008 and should be used rather 
than HSGs from earlier publications (http://www.oh.nrcs.usda.gov/technical/soils/OH_hsg.pdf or contact the USDA Natural Resources 
Conservation Service in Columbus, Ohio).  You may also utilize www.OhioERIN.com to find site specific HSG (unaltered). 
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Hydrologic Soil Groups for Post-construction Soils



Hydrologic soil groups were created as a simple means to categorize inherent soil runoff 
potential and are commonly used to assign an appropriate Curve Number (CN) for 
hydrologic modeling purposes.  Soil types have been assigned to hydrologic soil groups 
(HSG) in soil survey publications.  In Ohio the HSGs are based on undisturbed, naturally 
occurring soils in an agricultural field or woodland setting.  Soils properties at develop-
ment sites are often changed dramatically by construction practices.  Topsoil is removed, 
soil profiles are truncated or covered by grading activities, and exposed surfaces are 
compacted by heavy equipment traffic.  The runoff potential is significantly impacted by 
these changes to the soil.  This project predicts changes to HSG for soils that are altered 
by standard construction practices by applying the HSG criteria to modeled post-con-
struction soil profiles.



Data for soil horizons from the USDA National Soil Information System (NASIS1) data-
base were used to represent pre-construction profiles.  From soil series with HSG = A, B 
or C, 150 soil series of significant extent in Ohio were selected for evaluation.  A repre-
sentative component was selected from official data sets for each series from commonly 
occurring map units.  The standard construction practices were defined as:  the removal of 
18 inches of soil material from the top of the soil profile and the compaction of the zone 
from 0 to 6 inches at the new surface.  To mirror the impact of the construction prac-
tices, layer depths in the component soil moisture table data were adjusted to reflect the 
removal of 18 inches (46 cm.) of soil.  Similar adjustments were made to layer depths for 
the component soil moisture (water table) table and the component restrictions (imper-
meable layers) table.  At the new surface, the top 6-inch (15 cm.) layer was modified in 
the component horizon table to show changes in infiltration caused by compaction at the 
surface.  The USDA SPAW2 tool was used to populate infiltration rates for the compacted 
soils utilizing pedon transfer functions.  A report generator in NASIS was programmed 
to assign HSG criteria to each component.  A comparison of the model’s pre-construction 
to post-construction HSG values showed that most soils are downgraded by 1 or 2 HSG 
classes as a result of standard construction practices.



To calculate post-construction HSG, standard construction practices were defined as:  the 
removal of 18 inches of soil material from the top of the soil profile and the compaction 
of the zone from 0 to 6 inches at the new surface.



In 2008, USDA-NRCS soil scientists in Ohio revised the HSG assigned to soil map 
unit data in their NASIS database.  HSG were revised because of changes to Part 630 
Chapter 7 of the National Engineering Handbook. Criteria for assignment of HSG was 
revised in Chapter 7.  The published data had been compiled from manual calculations 
of soil profile data for each map unit.  The previously published HSGs were computed 
on a component (soil series) basis, with representative groups based on the series typical 
pedon description and Soil Interpretation Record (old Soil 5 form) depths.  For the revi-



1  Information regarding the USDA National Soil Information System (NASIS) database is available at http://soils.usda.gov/technical/
nasis/index.html.
2  SPAW is a daily hydrologic budget model for agricultural fields and ponds developed by Dr. Keith Saxton, USDA-ARS (retired).  This 
model includes a Soil Water Characteristics Hydraulic Properties Calculator, a program developed by Saxton and Dr. Walter Rawls 
USDA-ARS (retired) that can be used to estimate soil water tension, conductivity and water holding capability based on soil texture, 
organic matter, gravel content, salinity, and compaction.  The model is available at: http://hydrolab.arsusda.gov/SPAW/Index.htm (site 
last updated on Oct 29, 2009).



Methods



Overview
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sion, they used a report generator that calculated HSGs from published soil layer data.  A 
large number of map units had different groups when calculated with the report generator 
than what had been published in the official data set.  The report generator, which uses 
the criteria from Chapter 7 of Part 630 NEH, is run on soil map units, not components 
(series). Because of variation in depth to restrictive features, similar map units could 
receive different HSG by using the report generator. The differences in HSGs were due to 
changes in criteria in addition to variations between map units of the same component.  In 
2008 and 2009, NRCS edited their official data to show the revised HSG values.  From 
the revised HSG values, soil components (series) with HSG = A, B or C, 150 soil series 
of significant extent in Ohio were selected for evaluation.  



Soil component data is published by county soil survey areas in Ohio.  To reflect regional 
variations in soil properties for a single named component, each county’s component data 
set is unique for the occurrence of that soil type in that county – and in some counties, the 
component data is unique for each occurrence in a map unit.  For a single component soil 
type named, the statewide database may contain a few, several or many unique data sets. 
An effort was made to select a representative component data set for each component 
by reviewing map unit characteristics.  Map unit extent and distribution was evaluated.  
Preference was given to map units with larger acreage and to map units centrally located 
to the geographic distribution. 



Layer depths in the component horizon (CH) table data were adjusted to reflect the 
removal of 18 inches (46 cm.) of soil.  Any layer where bottom depth is less than or equal 
to 46 cm was deleted.  Any layer where the bottom depth was greater than 46 cm and the 
top depth was less than 46 cm, the top depth was set at 0 cm. and 46 cm. was subtracted 
from the bottom depth.  If the resulting layer was less than 6 cm. thick, it was deleted and 
the top depth of the next lowest layer was set at 0 cm.  Where top depth greater than 46 
cm, 46 cm was subtracted from both top and bottom depth.  



The depth of two soil features that influence HSG are tracked independently of the CH 
table: soil water tables and soil restrictive features.  Depth to soil water tables is stored 
in the component soil moisture (CSM) table and depth to restrictive features is stored in 
the component restrictions (CR) table. In both tables, top and bottom layer depths for all 
layers were edited by subtracting 46 cm, and values less than 0 cm edited as 0 cm.  



Layer depths and Ksat values in the CH table data were adjusted to reflect creation of 
a 6 in. (15 cm.) zone of compacted surface during construction.  If the thickness of the 
surface layer of the cut-soil was less than or equal to 25 cm the entire layer was used to 
represent the compacted zone.  If it was greater than 25 cm, the upper 15 cm was repli-
cated and modified to show compaction.  The surface layer of the cut soil was copied and 
pasted above the original layer.  The depths of the pasted layer were set at top equal to 0 
cm and bottom equal to 15 cm.  The top depth for the copied layer was set at top equal to 
15 cm.



The USDA-ARS pedon transfer function tool ‘SPAW’ was used to calculate the Ksat 
values for the compacted surface.  Ksat low range values were calculated using high clay 
percent and low sand percent and gravel percent; and conversely Ksat high values were 
calculated using low clay percent and high sand and gravel percent.  Organic matter and 
salinity were assumed to be 0 percent.  The compaction level was set at ‘dense’ resulting 
in a 110 percent compaction value.



Data used in the post-construction calculations for HSG values can be viewed in NASIS.  











10          APPENDIX 9  Adjusting Hydrologic Soil Groups for Construction       



Load data from Area Type equal to Ohio Urban; Area equal to Ohio Urban Land; and 
Area Symbol equal to OHUL.  Legend status equal to ‘non-project’.  An edit setup in the 
MO13 directory named “Marietta Urban” was created to view layer data that was edited 
in the post-construction data map units.  The standard report named “EXPORT HSG 
data;” in the MO11 Directory was used to generate HSGs.)



As a companion project to the development of the post-construction data set for NASIS, 
ODNR-DSWC soil scientist planned to gather soil profile descriptions for post-construc-
tion soils.  The goal was to see how accurately the standard construction practices, as 
defined in our model (the removal of 18 inches of soil material from the top of the soil 
profile and the compaction of the zone from 0 to 6 inches at the new surface), matched 
actual site data gathered from the field.    



Urban sites and soil types were identified for sampling.  In the field, site disturbances 
from construction practices were verified and profile descriptions were taken from small 
hand-dug pits.  When site conditions permitted, adjacent, undisturbed soils were also 
described.  The extent of sampling was curtailed by staff reductions that occurred during 
the project.



From 13 sites, 24 profile descriptions were collected: 14 descriptions were classified as 
‘post-construction’ and the remaining 10 descriptions were natural soils adjacent to the 
construction sites.   The post-construction soils were judged to be cut profiles at 4 sites; 
fill profiles at 9 sites and 1 site was undetermined.  Compaction was evaluated at the sites 
with a hand held penetrometer and by physical observations.  At most sites compaction 
was rated severe in at least one horizon.  The compacted horizon was not always the 
surface horizon.



Site Data
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Subcat Reach Pond Link
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Summary for Subcatchment 1S: Existing



Runoff = 2.78 cfs @ 12.02 hrs,  Volume= 0.140 af,  Depth> 1.04"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  1-Year Rainfall=2.37"



Area (ac) CN Adj Description
0.680 96 Gravel surface, HSG C
0.470 73 Woods, Fair, HSG C
0.240 98 Unconnected pavement, HSG D
0.220 80 >75% Grass cover, Good, HSG D
1.610 87 86 Weighted Average, UI Adjusted
1.370 85.09% Pervious Area
0.240 14.91% Impervious Area
0.240 100.00% Unconnected



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min
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Type II 24-hr
1-Year Rainfall=2.37"
Runoff Area=1.610 ac
Runoff Volume=0.140 af
Runoff Depth>1.04"
Tc=10.0 min
UI Adjusted CN=86
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Summary for Subcatchment 2S: Post Detained



Runoff = 2.20 cfs @ 12.01 hrs,  Volume= 0.115 af,  Depth> 1.47"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  1-Year Rainfall=2.37"



Area (ac) CN Description
0.640 98 Paved parking, HSG C
0.300 80 >75% Grass cover, Good, HSG D
0.940 92 Weighted Average
0.300 31.91% Pervious Area
0.640 68.09% Impervious Area



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min



Subcatchment 2S: Post Detained
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Summary for Subcatchment 4S: Undetained Runoff



Runoff = 0.91 cfs @ 12.02 hrs,  Volume= 0.046 af,  Depth> 0.82"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  1-Year Rainfall=2.37"



Area (ac) CN Adj Description
0.530 80 >75% Grass cover, Good, HSG D
0.140 98 Unconnected pavement, HSG D
0.670 84 82 Weighted Average, UI Adjusted
0.530 79.10% Pervious Area
0.140 20.90% Impervious Area
0.140 100.00% Unconnected



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min



Subcatchment 4S: Undetained Runoff
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Type II 24-hr
1-Year Rainfall=2.37"
Runoff Area=0.670 ac
Runoff Volume=0.046 af
Runoff Depth>0.82"
Tc=10.0 min
UI Adjusted CN=82
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Summary for Pond 3P: Detention Basin



Inflow Area = 0.940 ac, 68.09% Impervious,  Inflow Depth > 1.47"    for  1-Year event
Inflow = 2.20 cfs @ 12.01 hrs,  Volume= 0.115 af
Outflow = 1.46 cfs @ 12.10 hrs,  Volume= 0.115 af,  Atten= 34%,  Lag= 5.5 min
Primary = 1.46 cfs @ 12.10 hrs,  Volume= 0.115 af



Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 751.33' @ 12.10 hrs   Surf.Area= 980 sf   Storage= 581 cf



Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 2.4 min ( 774.3 - 771.9 )



Volume Invert Avail.Storage Storage Description
#1 751.00' 6,860 cf Custom Stage Data (Prismatic) Listed below (Recalc)
#2 747.72' 120 cf 18.0"  Round 3-4



L= 68.0'  S= 0.0056 '/'
#3 747.72' 92 cf 15.0"  Round 3-7



L= 75.0'  S= 0.0068 '/'
#4 748.06' 71 cf 18.0"  Round 4-5



L= 40.0'  S= 0.0052 '/'
7,142 cf Total Available Storage



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



751.00 856 0 0
752.00 1,236 1,046 1,046
753.00 1,673 1,455 2,501
754.00 2,165 1,919 4,420
755.00 2,715 2,440 6,860



Device Routing     Invert Outlet Devices
#1 Primary 747.72' 18.0"  Round Culvert   



L= 15.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 747.72' / 747.64'   S= 0.0053 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 1.77 sf   



#2 Device 1 747.72' 5.5" Vert. Orifice    C= 0.600   



Primary OutFlow  Max=1.46 cfs @ 12.10 hrs  HW=751.32'   (Free Discharge)
1=Culvert  (Passes 1.46 cfs of 14.37 cfs potential flow)



2=Orifice  (Orifice Controls 1.46 cfs @ 8.84 fps)
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Pond 3P: Detention Basin
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Summary for Link 5L: Total Discharge



Inflow Area = 1.610 ac, 48.45% Impervious,  Inflow Depth > 1.20"    for  1-Year event
Inflow = 2.34 cfs @ 12.03 hrs,  Volume= 0.161 af
Primary = 2.34 cfs @ 12.03 hrs,  Volume= 0.161 af,  Atten= 0%,  Lag= 0.0 min



Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs



Link 5L: Total Discharge
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Summary for Subcatchment 1S: Existing



Runoff = 3.72 cfs @ 12.02 hrs,  Volume= 0.189 af,  Depth> 1.41"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-Year Rainfall=2.84"



Area (ac) CN Adj Description
0.680 96 Gravel surface, HSG C
0.470 73 Woods, Fair, HSG C
0.240 98 Unconnected pavement, HSG D
0.220 80 >75% Grass cover, Good, HSG D
1.610 87 86 Weighted Average, UI Adjusted
1.370 85.09% Pervious Area
0.240 14.91% Impervious Area
0.240 100.00% Unconnected



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min
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Type II 24-hr
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UI Adjusted CN=86
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Summary for Subcatchment 2S: Post Detained



Runoff = 2.78 cfs @ 12.01 hrs,  Volume= 0.147 af,  Depth> 1.88"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-Year Rainfall=2.84"



Area (ac) CN Description
0.640 98 Paved parking, HSG C
0.300 80 >75% Grass cover, Good, HSG D
0.940 92 Weighted Average
0.300 31.91% Pervious Area
0.640 68.09% Impervious Area



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min



Subcatchment 2S: Post Detained
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Type II 24-hr
2-Year Rainfall=2.84"
Runoff Area=0.940 ac
Runoff Volume=0.147 af
Runoff Depth>1.88"
Tc=10.0 min
CN=92
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Summary for Subcatchment 4S: Undetained Runoff



Runoff = 1.27 cfs @ 12.02 hrs,  Volume= 0.064 af,  Depth> 1.15"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-Year Rainfall=2.84"



Area (ac) CN Adj Description
0.530 80 >75% Grass cover, Good, HSG D
0.140 98 Unconnected pavement, HSG D
0.670 84 82 Weighted Average, UI Adjusted
0.530 79.10% Pervious Area
0.140 20.90% Impervious Area
0.140 100.00% Unconnected



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min



Subcatchment 4S: Undetained Runoff
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Type II 24-hr
2-Year Rainfall=2.84"
Runoff Area=0.670 ac
Runoff Volume=0.064 af
Runoff Depth>1.15"
Tc=10.0 min
UI Adjusted CN=82



1.27 cfs











Type II 24-hr  2-Year Rainfall=2.84"C5530002
  Printed  5/10/2018Prepared by Mannik & Smith Group



Page 11HydroCAD® 10.00-21  s/n 08386  © 2018 HydroCAD Software Solutions LLC



Summary for Pond 3P: Detention Basin



Inflow Area = 0.940 ac, 68.09% Impervious,  Inflow Depth > 1.88"    for  2-Year event
Inflow = 2.78 cfs @ 12.01 hrs,  Volume= 0.147 af
Outflow = 1.54 cfs @ 12.12 hrs,  Volume= 0.147 af,  Atten= 45%,  Lag= 6.8 min
Primary = 1.54 cfs @ 12.12 hrs,  Volume= 0.147 af



Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 751.69' @ 12.12 hrs   Surf.Area= 1,117 sf   Storage= 959 cf



Plug-Flow detention time= 3.7 min calculated for 0.147 af (100% of inflow)
Center-of-Mass det. time= 3.7 min ( 769.8 - 766.2 )



Volume Invert Avail.Storage Storage Description
#1 751.00' 6,860 cf Custom Stage Data (Prismatic) Listed below (Recalc)
#2 747.72' 120 cf 18.0"  Round 3-4



L= 68.0'  S= 0.0056 '/'
#3 747.72' 92 cf 15.0"  Round 3-7



L= 75.0'  S= 0.0068 '/'
#4 748.06' 71 cf 18.0"  Round 4-5



L= 40.0'  S= 0.0052 '/'
7,142 cf Total Available Storage



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



751.00 856 0 0
752.00 1,236 1,046 1,046
753.00 1,673 1,455 2,501
754.00 2,165 1,919 4,420
755.00 2,715 2,440 6,860



Device Routing     Invert Outlet Devices
#1 Primary 747.72' 18.0"  Round Culvert   



L= 15.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 747.72' / 747.64'   S= 0.0053 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 1.77 sf   



#2 Device 1 747.72' 5.5" Vert. Orifice    C= 0.600   



Primary OutFlow  Max=1.53 cfs @ 12.12 hrs  HW=751.67'   (Free Discharge)
1=Culvert  (Passes 1.53 cfs of 15.22 cfs potential flow)



2=Orifice  (Orifice Controls 1.53 cfs @ 9.29 fps)
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Pond 3P: Detention Basin
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Summary for Link 5L: Total Discharge



Inflow Area = 1.610 ac, 48.45% Impervious,  Inflow Depth > 1.57"    for  2-Year event
Inflow = 2.76 cfs @ 12.03 hrs,  Volume= 0.211 af
Primary = 2.76 cfs @ 12.03 hrs,  Volume= 0.211 af,  Atten= 0%,  Lag= 0.0 min



Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs



Link 5L: Total Discharge
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Summary for Subcatchment 1S: Existing



Runoff = 4.99 cfs @ 12.01 hrs,  Volume= 0.257 af,  Depth> 1.91"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  5-Year Rainfall=3.46"



Area (ac) CN Adj Description
0.680 96 Gravel surface, HSG C
0.470 73 Woods, Fair, HSG C
0.240 98 Unconnected pavement, HSG D
0.220 80 >75% Grass cover, Good, HSG D
1.610 87 86 Weighted Average, UI Adjusted
1.370 85.09% Pervious Area
0.240 14.91% Impervious Area
0.240 100.00% Unconnected



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min



Subcatchment 1S: Existing



Runoff



Hydrograph



Time  (hours)
20191817161514131211109876543210



F
lo



w
  (



cf
s)



5



4



3



2



1



0



Type II 24-hr
5-Year Rainfall=3.46"
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Tc=10.0 min
UI Adjusted CN=86
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Summary for Subcatchment 2S: Post Detained



Runoff = 3.54 cfs @ 12.01 hrs,  Volume= 0.191 af,  Depth> 2.43"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  5-Year Rainfall=3.46"



Area (ac) CN Description
0.640 98 Paved parking, HSG C
0.300 80 >75% Grass cover, Good, HSG D
0.940 92 Weighted Average
0.300 31.91% Pervious Area
0.640 68.09% Impervious Area



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min
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Type II 24-hr
5-Year Rainfall=3.46"
Runoff Area=0.940 ac
Runoff Volume=0.191 af
Runoff Depth>2.43"
Tc=10.0 min
CN=92
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Summary for Subcatchment 4S: Undetained Runoff



Runoff = 1.78 cfs @ 12.02 hrs,  Volume= 0.090 af,  Depth> 1.61"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  5-Year Rainfall=3.46"



Area (ac) CN Adj Description
0.530 80 >75% Grass cover, Good, HSG D
0.140 98 Unconnected pavement, HSG D
0.670 84 82 Weighted Average, UI Adjusted
0.530 79.10% Pervious Area
0.140 20.90% Impervious Area
0.140 100.00% Unconnected



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min



Subcatchment 4S: Undetained Runoff
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Summary for Pond 3P: Detention Basin



Inflow Area = 0.940 ac, 68.09% Impervious,  Inflow Depth > 2.43"    for  5-Year event
Inflow = 3.54 cfs @ 12.01 hrs,  Volume= 0.191 af
Outflow = 1.63 cfs @ 12.15 hrs,  Volume= 0.190 af,  Atten= 54%,  Lag= 8.3 min
Primary = 1.63 cfs @ 12.15 hrs,  Volume= 0.190 af



Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 752.15' @ 12.15 hrs   Surf.Area= 1,300 sf   Storage= 1,515 cf



Plug-Flow detention time= 7.3 min calculated for 0.189 af (99% of inflow)
Center-of-Mass det. time= 5.4 min ( 765.4 - 760.0 )



Volume Invert Avail.Storage Storage Description
#1 751.00' 6,860 cf Custom Stage Data (Prismatic) Listed below (Recalc)
#2 747.72' 120 cf 18.0"  Round 3-4



L= 68.0'  S= 0.0056 '/'
#3 747.72' 92 cf 15.0"  Round 3-7



L= 75.0'  S= 0.0068 '/'
#4 748.06' 71 cf 18.0"  Round 4-5



L= 40.0'  S= 0.0052 '/'
7,142 cf Total Available Storage



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



751.00 856 0 0
752.00 1,236 1,046 1,046
753.00 1,673 1,455 2,501
754.00 2,165 1,919 4,420
755.00 2,715 2,440 6,860



Device Routing     Invert Outlet Devices
#1 Primary 747.72' 18.0"  Round Culvert   



L= 15.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 747.72' / 747.64'   S= 0.0053 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 1.77 sf   



#2 Device 1 747.72' 5.5" Vert. Orifice    C= 0.600   



Primary OutFlow  Max=1.63 cfs @ 12.15 hrs  HW=752.14'   (Free Discharge)
1=Culvert  (Passes 1.63 cfs of 16.31 cfs potential flow)



2=Orifice  (Orifice Controls 1.63 cfs @ 9.86 fps)
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Pond 3P: Detention Basin
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Summary for Link 5L: Total Discharge



Inflow Area = 1.610 ac, 48.45% Impervious,  Inflow Depth > 2.08"    for  5-Year event
Inflow = 3.33 cfs @ 12.02 hrs,  Volume= 0.280 af
Primary = 3.33 cfs @ 12.02 hrs,  Volume= 0.280 af,  Atten= 0%,  Lag= 0.0 min



Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs



Link 5L: Total Discharge
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Summary for Subcatchment 1S: Existing



Runoff = 6.00 cfs @ 12.01 hrs,  Volume= 0.311 af,  Depth> 2.32"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-Year Rainfall=3.94"



Area (ac) CN Adj Description
0.680 96 Gravel surface, HSG C
0.470 73 Woods, Fair, HSG C
0.240 98 Unconnected pavement, HSG D
0.220 80 >75% Grass cover, Good, HSG D
1.610 87 86 Weighted Average, UI Adjusted
1.370 85.09% Pervious Area
0.240 14.91% Impervious Area
0.240 100.00% Unconnected



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min
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10-Year Rainfall=3.94"
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Runoff Volume=0.311 af
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Tc=10.0 min
UI Adjusted CN=86



6.00 cfs











Type II 24-hr  10-Year Rainfall=3.94"C5530002
  Printed  5/10/2018Prepared by Mannik & Smith Group



Page 21HydroCAD® 10.00-21  s/n 08386  © 2018 HydroCAD Software Solutions LLC



Summary for Subcatchment 2S: Post Detained



Runoff = 4.13 cfs @ 12.01 hrs,  Volume= 0.225 af,  Depth> 2.87"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-Year Rainfall=3.94"



Area (ac) CN Description
0.640 98 Paved parking, HSG C
0.300 80 >75% Grass cover, Good, HSG D
0.940 92 Weighted Average
0.300 31.91% Pervious Area
0.640 68.09% Impervious Area



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min



Subcatchment 2S: Post Detained
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Summary for Subcatchment 4S: Undetained Runoff



Runoff = 2.18 cfs @ 12.02 hrs,  Volume= 0.111 af,  Depth> 1.99"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-Year Rainfall=3.94"



Area (ac) CN Adj Description
0.530 80 >75% Grass cover, Good, HSG D
0.140 98 Unconnected pavement, HSG D
0.670 84 82 Weighted Average, UI Adjusted
0.530 79.10% Pervious Area
0.140 20.90% Impervious Area
0.140 100.00% Unconnected



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min



Subcatchment 4S: Undetained Runoff
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Type II 24-hr
10-Year Rainfall=3.94"
Runoff Area=0.670 ac
Runoff Volume=0.111 af
Runoff Depth>1.99"
Tc=10.0 min
UI Adjusted CN=82
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Summary for Pond 3P: Detention Basin



Inflow Area = 0.940 ac, 68.09% Impervious,  Inflow Depth > 2.87"    for  10-Year event
Inflow = 4.13 cfs @ 12.01 hrs,  Volume= 0.225 af
Outflow = 1.69 cfs @ 12.16 hrs,  Volume= 0.226 af,  Atten= 59%,  Lag= 9.1 min
Primary = 1.69 cfs @ 12.16 hrs,  Volume= 0.226 af



Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 752.50' @ 12.16 hrs   Surf.Area= 1,452 sf   Storage= 1,995 cf



Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 6.5 min ( 762.6 - 756.1 )



Volume Invert Avail.Storage Storage Description
#1 751.00' 6,860 cf Custom Stage Data (Prismatic) Listed below (Recalc)
#2 747.72' 120 cf 18.0"  Round 3-4



L= 68.0'  S= 0.0056 '/'
#3 747.72' 92 cf 15.0"  Round 3-7



L= 75.0'  S= 0.0068 '/'
#4 748.06' 71 cf 18.0"  Round 4-5



L= 40.0'  S= 0.0052 '/'
7,142 cf Total Available Storage



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



751.00 856 0 0
752.00 1,236 1,046 1,046
753.00 1,673 1,455 2,501
754.00 2,165 1,919 4,420
755.00 2,715 2,440 6,860



Device Routing     Invert Outlet Devices
#1 Primary 747.72' 18.0"  Round Culvert   



L= 15.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 747.72' / 747.64'   S= 0.0053 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 1.77 sf   



#2 Device 1 747.72' 5.5" Vert. Orifice    C= 0.600   



Primary OutFlow  Max=1.69 cfs @ 12.16 hrs  HW=752.49'   (Free Discharge)
1=Culvert  (Passes 1.69 cfs of 17.05 cfs potential flow)



2=Orifice  (Orifice Controls 1.69 cfs @ 10.26 fps)











Type II 24-hr  10-Year Rainfall=3.94"C5530002
  Printed  5/10/2018Prepared by Mannik & Smith Group



Page 24HydroCAD® 10.00-21  s/n 08386  © 2018 HydroCAD Software Solutions LLC



Pond 3P: Detention Basin
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Summary for Link 5L: Total Discharge



Inflow Area = 1.610 ac, 48.45% Impervious,  Inflow Depth > 2.51"    for  10-Year event
Inflow = 3.78 cfs @ 12.02 hrs,  Volume= 0.336 af
Primary = 3.78 cfs @ 12.02 hrs,  Volume= 0.336 af,  Atten= 0%,  Lag= 0.0 min



Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs



Link 5L: Total Discharge
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Summary for Subcatchment 1S: Existing



Runoff = 7.37 cfs @ 12.01 hrs,  Volume= 0.386 af,  Depth> 2.88"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  25-Year Rainfall=4.59"



Area (ac) CN Adj Description
0.680 96 Gravel surface, HSG C
0.470 73 Woods, Fair, HSG C
0.240 98 Unconnected pavement, HSG D
0.220 80 >75% Grass cover, Good, HSG D
1.610 87 86 Weighted Average, UI Adjusted
1.370 85.09% Pervious Area
0.240 14.91% Impervious Area
0.240 100.00% Unconnected



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min
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Type II 24-hr
25-Year Rainfall=4.59"
Runoff Area=1.610 ac
Runoff Volume=0.386 af
Runoff Depth>2.88"
Tc=10.0 min
UI Adjusted CN=86
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Summary for Subcatchment 2S: Post Detained



Runoff = 4.93 cfs @ 12.01 hrs,  Volume= 0.272 af,  Depth> 3.47"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  25-Year Rainfall=4.59"



Area (ac) CN Description
0.640 98 Paved parking, HSG C
0.300 80 >75% Grass cover, Good, HSG D
0.940 92 Weighted Average
0.300 31.91% Pervious Area
0.640 68.09% Impervious Area



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min
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Summary for Subcatchment 4S: Undetained Runoff



Runoff = 2.74 cfs @ 12.01 hrs,  Volume= 0.140 af,  Depth> 2.52"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  25-Year Rainfall=4.59"



Area (ac) CN Adj Description
0.530 80 >75% Grass cover, Good, HSG D
0.140 98 Unconnected pavement, HSG D
0.670 84 82 Weighted Average, UI Adjusted
0.530 79.10% Pervious Area
0.140 20.90% Impervious Area
0.140 100.00% Unconnected



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min



Subcatchment 4S: Undetained Runoff
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Type II 24-hr
25-Year Rainfall=4.59"
Runoff Area=0.670 ac
Runoff Volume=0.140 af
Runoff Depth>2.52"
Tc=10.0 min
UI Adjusted CN=82
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Summary for Pond 3P: Detention Basin



Inflow Area = 0.940 ac, 68.09% Impervious,  Inflow Depth > 3.47"    for  25-Year event
Inflow = 4.93 cfs @ 12.01 hrs,  Volume= 0.272 af
Outflow = 1.77 cfs @ 12.17 hrs,  Volume= 0.272 af,  Atten= 64%,  Lag= 9.8 min
Primary = 1.77 cfs @ 12.17 hrs,  Volume= 0.272 af



Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 752.93' @ 12.17 hrs   Surf.Area= 1,643 sf   Storage= 2,668 cf



Plug-Flow detention time= 8.6 min calculated for 0.272 af (100% of inflow)
Center-of-Mass det. time= 8.4 min ( 760.0 - 751.6 )



Volume Invert Avail.Storage Storage Description
#1 751.00' 6,860 cf Custom Stage Data (Prismatic) Listed below (Recalc)
#2 747.72' 120 cf 18.0"  Round 3-4



L= 68.0'  S= 0.0056 '/'
#3 747.72' 92 cf 15.0"  Round 3-7



L= 75.0'  S= 0.0068 '/'
#4 748.06' 71 cf 18.0"  Round 4-5



L= 40.0'  S= 0.0052 '/'
7,142 cf Total Available Storage



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



751.00 856 0 0
752.00 1,236 1,046 1,046
753.00 1,673 1,455 2,501
754.00 2,165 1,919 4,420
755.00 2,715 2,440 6,860



Device Routing     Invert Outlet Devices
#1 Primary 747.72' 18.0"  Round Culvert   



L= 15.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 747.72' / 747.64'   S= 0.0053 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 1.77 sf   



#2 Device 1 747.72' 5.5" Vert. Orifice    C= 0.600   



Primary OutFlow  Max=1.77 cfs @ 12.17 hrs  HW=752.92'   (Free Discharge)
1=Culvert  (Passes 1.77 cfs of 17.94 cfs potential flow)



2=Orifice  (Orifice Controls 1.77 cfs @ 10.73 fps)
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Pond 3P: Detention Basin
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Summary for Link 5L: Total Discharge



Inflow Area = 1.610 ac, 48.45% Impervious,  Inflow Depth > 3.07"    for  25-Year event
Inflow = 4.40 cfs @ 12.02 hrs,  Volume= 0.412 af
Primary = 4.40 cfs @ 12.02 hrs,  Volume= 0.412 af,  Atten= 0%,  Lag= 0.0 min



Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs



Link 5L: Total Discharge
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Summary for Subcatchment 1S: Existing



Runoff = 8.43 cfs @ 12.01 hrs,  Volume= 0.445 af,  Depth> 3.32"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  50-Year Rainfall=5.09"



Area (ac) CN Adj Description
0.680 96 Gravel surface, HSG C
0.470 73 Woods, Fair, HSG C
0.240 98 Unconnected pavement, HSG D
0.220 80 >75% Grass cover, Good, HSG D
1.610 87 86 Weighted Average, UI Adjusted
1.370 85.09% Pervious Area
0.240 14.91% Impervious Area
0.240 100.00% Unconnected



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min
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Type II 24-hr
50-Year Rainfall=5.09"
Runoff Area=1.610 ac
Runoff Volume=0.445 af
Runoff Depth>3.32"
Tc=10.0 min
UI Adjusted CN=86
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Summary for Subcatchment 2S: Post Detained



Runoff = 5.54 cfs @ 12.01 hrs,  Volume= 0.308 af,  Depth> 3.93"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  50-Year Rainfall=5.09"



Area (ac) CN Description
0.640 98 Paved parking, HSG C
0.300 80 >75% Grass cover, Good, HSG D
0.940 92 Weighted Average
0.300 31.91% Pervious Area
0.640 68.09% Impervious Area



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min



Subcatchment 2S: Post Detained
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Type II 24-hr
50-Year Rainfall=5.09"
Runoff Area=0.940 ac
Runoff Volume=0.308 af
Runoff Depth>3.93"
Tc=10.0 min
CN=92
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Summary for Subcatchment 4S: Undetained Runoff



Runoff = 3.17 cfs @ 12.01 hrs,  Volume= 0.164 af,  Depth> 2.93"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  50-Year Rainfall=5.09"



Area (ac) CN Adj Description
0.530 80 >75% Grass cover, Good, HSG D
0.140 98 Unconnected pavement, HSG D
0.670 84 82 Weighted Average, UI Adjusted
0.530 79.10% Pervious Area
0.140 20.90% Impervious Area
0.140 100.00% Unconnected



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min



Subcatchment 4S: Undetained Runoff
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Type II 24-hr
50-Year Rainfall=5.09"
Runoff Area=0.670 ac
Runoff Volume=0.164 af
Runoff Depth>2.93"
Tc=10.0 min
UI Adjusted CN=82
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Summary for Pond 3P: Detention Basin



Inflow Area = 0.940 ac, 68.09% Impervious,  Inflow Depth > 3.93"    for  50-Year event
Inflow = 5.54 cfs @ 12.01 hrs,  Volume= 0.308 af
Outflow = 1.83 cfs @ 12.18 hrs,  Volume= 0.308 af,  Atten= 67%,  Lag= 10.5 min
Primary = 1.83 cfs @ 12.18 hrs,  Volume= 0.308 af



Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 753.26' @ 12.18 hrs   Surf.Area= 1,799 sf   Storage= 3,227 cf



Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 10.2 min ( 758.8 - 748.6 )



Volume Invert Avail.Storage Storage Description
#1 751.00' 6,860 cf Custom Stage Data (Prismatic) Listed below (Recalc)
#2 747.72' 120 cf 18.0"  Round 3-4



L= 68.0'  S= 0.0056 '/'
#3 747.72' 92 cf 15.0"  Round 3-7



L= 75.0'  S= 0.0068 '/'
#4 748.06' 71 cf 18.0"  Round 4-5



L= 40.0'  S= 0.0052 '/'
7,142 cf Total Available Storage



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



751.00 856 0 0
752.00 1,236 1,046 1,046
753.00 1,673 1,455 2,501
754.00 2,165 1,919 4,420
755.00 2,715 2,440 6,860



Device Routing     Invert Outlet Devices
#1 Primary 747.72' 18.0"  Round Culvert   



L= 15.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 747.72' / 747.64'   S= 0.0053 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 1.77 sf   



#2 Device 1 747.72' 5.5" Vert. Orifice    C= 0.600   



Primary OutFlow  Max=1.83 cfs @ 12.18 hrs  HW=753.25'   (Free Discharge)
1=Culvert  (Passes 1.83 cfs of 18.60 cfs potential flow)



2=Orifice  (Orifice Controls 1.83 cfs @ 11.08 fps)
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Pond 3P: Detention Basin
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Summary for Link 5L: Total Discharge



Inflow Area = 1.610 ac, 48.45% Impervious,  Inflow Depth > 3.52"    for  50-Year event
Inflow = 4.88 cfs @ 12.02 hrs,  Volume= 0.472 af
Primary = 4.88 cfs @ 12.02 hrs,  Volume= 0.472 af,  Atten= 0%,  Lag= 0.0 min



Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs



Link 5L: Total Discharge
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Summary for Subcatchment 1S: Existing



Runoff = 9.48 cfs @ 12.01 hrs,  Volume= 0.504 af,  Depth> 3.76"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-Year Rainfall=5.59"



Area (ac) CN Adj Description
0.680 96 Gravel surface, HSG C
0.470 73 Woods, Fair, HSG C
0.240 98 Unconnected pavement, HSG D
0.220 80 >75% Grass cover, Good, HSG D
1.610 87 86 Weighted Average, UI Adjusted
1.370 85.09% Pervious Area
0.240 14.91% Impervious Area
0.240 100.00% Unconnected



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min



Subcatchment 1S: Existing
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Type II 24-hr
100-Year Rainfall=5.59"
Runoff Area=1.610 ac
Runoff Volume=0.504 af
Runoff Depth>3.76"
Tc=10.0 min
UI Adjusted CN=86



9.48 cfs
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Summary for Subcatchment 2S: Post Detained



Runoff = 6.15 cfs @ 12.01 hrs,  Volume= 0.344 af,  Depth> 4.39"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-Year Rainfall=5.59"



Area (ac) CN Description
0.640 98 Paved parking, HSG C
0.300 80 >75% Grass cover, Good, HSG D
0.940 92 Weighted Average
0.300 31.91% Pervious Area
0.640 68.09% Impervious Area



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min



Subcatchment 2S: Post Detained
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Type II 24-hr
100-Year Rainfall=5.59"
Runoff Area=0.940 ac
Runoff Volume=0.344 af
Runoff Depth>4.39"
Tc=10.0 min
CN=92



6.15 cfs
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Summary for Subcatchment 4S: Undetained Runoff



Runoff = 3.61 cfs @ 12.01 hrs,  Volume= 0.188 af,  Depth> 3.36"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-Year Rainfall=5.59"



Area (ac) CN Adj Description
0.530 80 >75% Grass cover, Good, HSG D
0.140 98 Unconnected pavement, HSG D
0.670 84 82 Weighted Average, UI Adjusted
0.530 79.10% Pervious Area
0.140 20.90% Impervious Area
0.140 100.00% Unconnected



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min



Subcatchment 4S: Undetained Runoff
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Type II 24-hr
100-Year Rainfall=5.59"
Runoff Area=0.670 ac
Runoff Volume=0.188 af
Runoff Depth>3.36"
Tc=10.0 min
UI Adjusted CN=82
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Summary for Pond 3P: Detention Basin



Inflow Area = 0.940 ac, 68.09% Impervious,  Inflow Depth > 4.39"    for  100-Year event
Inflow = 6.15 cfs @ 12.01 hrs,  Volume= 0.344 af
Outflow = 1.88 cfs @ 12.20 hrs,  Volume= 0.344 af,  Atten= 69%,  Lag= 11.2 min
Primary = 1.88 cfs @ 12.20 hrs,  Volume= 0.344 af



Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 753.56' @ 12.20 hrs   Surf.Area= 1,948 sf   Storage= 3,796 cf



Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 11.9 min ( 757.8 - 746.0 )



Volume Invert Avail.Storage Storage Description
#1 751.00' 6,860 cf Custom Stage Data (Prismatic) Listed below (Recalc)
#2 747.72' 120 cf 18.0"  Round 3-4



L= 68.0'  S= 0.0056 '/'
#3 747.72' 92 cf 15.0"  Round 3-7



L= 75.0'  S= 0.0068 '/'
#4 748.06' 71 cf 18.0"  Round 4-5



L= 40.0'  S= 0.0052 '/'
7,142 cf Total Available Storage



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



751.00 856 0 0
752.00 1,236 1,046 1,046
753.00 1,673 1,455 2,501
754.00 2,165 1,919 4,420
755.00 2,715 2,440 6,860



Device Routing     Invert Outlet Devices
#1 Primary 747.72' 18.0"  Round Culvert   



L= 15.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 747.72' / 747.64'   S= 0.0053 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 1.77 sf   



#2 Device 1 747.72' 5.5" Vert. Orifice    C= 0.600   



Primary OutFlow  Max=1.88 cfs @ 12.20 hrs  HW=753.56'   (Free Discharge)
1=Culvert  (Passes 1.88 cfs of 19.19 cfs potential flow)



2=Orifice  (Orifice Controls 1.88 cfs @ 11.40 fps)
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Pond 3P: Detention Basin
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Inflow Area=0.940 ac
Peak Elev=753.56'
Storage=3,796 cf
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Summary for Link 5L: Total Discharge



Inflow Area = 1.610 ac, 48.45% Impervious,  Inflow Depth > 3.96"    for  100-Year event
Inflow = 5.35 cfs @ 12.02 hrs,  Volume= 0.532 af
Primary = 5.35 cfs @ 12.02 hrs,  Volume= 0.532 af,  Atten= 0%,  Lag= 0.0 min



Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs



Link 5L: Total Discharge
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Storm Pipe & Stream 
 Calculations 



 
 



 
 
 
 
 
 
 
 
 











Q(Reqd.)   = CIA ; I = from IDF curves          
Q(Prov.)    = AV               
V = (1.49/n)*R^(2/3)*S^(1/2)             



STORM SEWER COMPUTATIONS
for



CAROLS BURGER KING - LIBERTY TOWNSHIP



Q



10 yr 10 yr Low High



14 - 13 0.20 0.20 0.87 0.17 0.17 5 5 0.6 1.20 753.42 0.25 0.0460 1.20 0.0005 0.06 748.14 748.25



15 0.016 0.64 3.44 4.23 107.0 749.00 748.31



13 - 12 0.13 0.33 0.91 0.12 0.29 5 5.6 0.2 2.02 753.82 0.10 0.0191 2.02 0.0006 0.02 748.10 748.14



18 0.016 0.52 3.51 6.20 40.0 748.31 748.10



12 - 11 0.07 0.40 0.50 0.04 0.33 5 5 0.4 2.26 750.50 0.50 0.1017 2.26 0.0007 0.05 747.95 748.10



18 0.016 0.56 3.62 6.40 68.0 748.10 747.72



11 - 10 0.07 0.92 0.94 0.07 0.74 5 5.4 0.1 5.12 751.76 0.50 0.0971 5.12 0.0036 0.05 747.80 747.95



18 0.016 0.53 3.54 6.25 15.0 747.72 747.64



10 - 9 0.00 0.92 0.00 0.00 0.74 5 5.5 0.4 5.12 750.65 0.25 0.0318 5.12 0.0036 0.23 747.54 747.80



18 0.016 0.35 2.86 5.06 63.0 747.64 747.42



15 - 11 0.45 0.45 0.77 0.35 0.35 5 5 0.4 2.40 752.80 0.25 0.0485 2.40 0.0021 0.16 747.82 748.03



15 0.016 0.68 3.54 4.34 75.0 748.23 747.72



Sidwalk Culvert - 0.11 0.11 0.66 0.07 0.07 5 5 0.2 0.50 754.80 0.25 0.0369 0.50 0.0003 0.01 753.08 753.13



12 0.016 0.70 3.08 2.42 23.0 753.16 753.00



HGL Elev.



LOCATION  DESIGN



Inlet Outlet
Drainage



Area
Incre. 
Acres



Total 
Acres



"C"
Incre.
C x A



"n"
Value



Slope
%



V
ft/sec



Q
CFS



5-year HGL
5yr 



Flowrate 
(cfs)



6.92



TIMEAREA 



Sum
C x A



To Inlet
Ti (min)



In Pipe
Tp min



Req.
CFS



Pipe Size 
Inches



Pipe
Length



Invert
Up end



Invert
Lo end



Loss
Coeff.



K



Minor 
Losses



Hm



PROFILE
"I"  in/hr



Intensity



Total
Tc (min)



T/C



6.92



6.92



6.92



Frictional 
Slope



Sf



6.92 6.92



6.92



6.92



6.92



Major 
Losses = 



Sf * L



"I"  in/hr



6.92



6.92



6.92



6.92



6.92
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Channel Report
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Bypass Ditch



Trapezoidal
Bottom Width (ft) =  6.00
Side Slopes (z:1) =  3.00, 3.00
Total Depth (ft) =  2.00
Invert Elev (ft) =  752.00
Slope (%) =  1.25
N-Value =  0.015



Calculations
Compute by: Q vs Depth
No. Increments =  50



Highlighted
Depth (ft) =  1.68
Q (cfs) =  220.98
Area (sqft) =  18.55
Velocity (ft/s) =  11.91
Wetted Perim (ft) =  16.63
Crit Depth, Yc (ft) =  2.00
Top Width (ft) =  16.08
EGL (ft) =  3.89



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



Elev (ft) Depth (ft)Section



751.50 -0.50



752.00 0.00



752.50 0.50



753.00 1.00



753.50 1.50



754.00 2.00



754.50 2.50



755.00 3.00



Reach (ft)
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Appendix A 
Tributary Maps 



 
 
 
 



 
 
 



 
 
 
 
 
 











HAMILTON MIDDLETOWN ROAD (SR-4)
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Below are comments for the proposed Burger King
 


1.     The proposed entrance of Horseshoe Bend indicates the painting of a
“straight” arrow in; however, the traffic is not permitted to go straight –
therefore, this arrow should be changed to a “right-only” arrow


2.     “Do Not Enter” signs should also be added to the plan – not just the
painting on the pavement.


3.     Is there a cross-access agreement with the property to the west along SR
4? Will a cross-access easement be provided through this site? How does
this proposed access point align with the existing improvments on the
west property? Why is the pavement stopped short of the property line –
if this stops short – who is responsible for completing the pavement in
the future? Ensure that the grading of this area allows for the water to
get to the nearby catch basin, the proposed sidewalk appears high.


4.     The proposed culvert under the sidewalk will be required to a 12-inch
diameter pipe minimum.


5.     Sheet C300, lists the Existing Storm Structure schedule – using numbers
to identify the structures; #6 invert appears to be below the invert for #5
which is downstream – please verify and revise accordingly; and where is
structure #7


6.     The proposed storm structures are also labeled with numbers – this is
very confusing with the existing storm structures; please consider
different labeling. Reference to the proposed structures should be
included with the existing structure schedule.


7.     The proposed water quality structure is proposed to be installed
approximately 40-feet from pavement. The specified structure will
require maintenance – usually performed using a vactor truck – how will
the truck be able to access this structure?


8.     Include invert information  on the orifice plate detail for structure #3 on
sheet C301.


9.     The proposed/required silt fence must be placed on the Burger King
property (not on the property to the south)


10.Page 64 of the storm water report indicates that the 100-year water
elevation within the relocated ditch will reach 753.68; however, on sheet
C300, the 100-year elevation is marked well below that elevation; please







verify and revise accordingly.
 
The placement of a private drainage easement over the re-routed drainage
easement is a possibility – however, it really does not alter anything – it is a
natural waterway that is required to be maintained by the property owner –
therefore, the inclusion of a drainage easement would not be “required” by
BCEO.
 
Let me know if you have any questions.
THANKS
Teresa


 


 
From: Kyle J. Wrentmore [mailto:KWrentmore@manniksmithgroup.com] 
Sent: Wednesday, May 23, 2018 11:37 AM
To: Teresa Barnes
Cc: Melissa A. Miller
Subject: Burger King - Horseshoe Bend Rd.
 
Teresa,


Per our phone conversation last Friday, attached is a current set of site construction drawings and a
copy of the Stormwater management report for engineering review. Will the proposed re-route of
the ditch along the southwest portion of the site require a drainage easement? Refer to sheet C300.
Please let us know if you need anything further.
 
Thank you,
 
Kyle J. Wrentmore, EI
Civil Engineer
The Mannik & Smith Group, Inc.
1160 Dublin Road, Suite 100
Columbus, OH 43215-1052



mailto:KWrentmore@manniksmithgroup.com





614-441-4222 (Office)
www.manniksmithgroup.com


 
 


CONFIDENTIALITY NOTICE


The information contained in this communication and its attachment(s) is intended only for the use of the
individual to whom it is addressed and may contain information that is privileged, confidential or exempt
from disclosure. If the reader of this message is not the intended recipient, you are hereby notified that any
dissemination, distribution or copying of this communication is prohibited. If you have received this
communication in error, please notify postmaster@manniksmithgroup.com and delete the communication
without retaining any copies. Thank you.


CONFIDENTIALITY NOTICE


The information contained in this communication and its attachment(s) is intended only for the use of the
individual to whom it is addressed and may contain information that is privileged, confidential or exempt
from disclosure. If the reader of this message is not the intended recipient, you are hereby notified that any
dissemination, distribution or copying of this communication is prohibited. If you have received this
communication in error, please notify postmaster@manniksmithgroup.com and delete the communication
without retaining any copies. Thank you.



http://www.manniksmithgroup.com/

mailto:postmaster@manniksmithgroup.com






From: Kyle J. Wrentmore
To: Teresa Barnes
Subject: RE: Burger King - Horseshoe Bend Rd.
Date: Tuesday, June 19, 2018 1:13:36 PM


Thank you Teresa.  A couple of questions as a follow up.
 


1.       Do we need to submit separately to Butler County Water and Sewer Department?
2.       Do we need to submit separately to Butler County Soil and Water Conservation District?
3.       Will the Contractor obtain a driveway permit utilizing our approved plans?


 
Thank you!
 
Kyle J. Wrentmore, EI
Civil Engineer
The Mannik & Smith Group, Inc.
1160 Dublin Road, Suite 100
Columbus, OH 43215-1052
614-441-4222 (Office)
www.manniksmithgroup.com


 


From: Teresa Barnes <BarnesT@bceo.org> 
Sent: Friday, June 15, 2018 4:42 PM
To: Kyle J. Wrentmore <KWrentmore@manniksmithgroup.com>
Cc: Melissa A. Miller <MAMiller@manniksmithgroup.com>
Subject: RE: Burger King - Horseshoe Bend Rd.
 


Kyle
 
I sincerely apologize for the delay – there has just been a massive rush of
submittals – and I am getting through things as fast as I possibly can.
 
Below are comments for the proposed Burger King
 


1.     The proposed entrance of Horseshoe Bend indicates the painting of a
“straight” arrow in; however, the traffic is not permitted to go straight –
therefore, this arrow should be changed to a “right-only” arrow


2.     “Do Not Enter” signs should also be added to the plan – not just the
painting on the pavement.



mailto:KWrentmore@manniksmithgroup.com

mailto:BarnesT@bceo.org

http://www.manniksmithgroup.com/





3.     Is there a cross-access agreement with the property to the west along SR
4? Will a cross-access easement be provided through this site? How does
this proposed access point align with the existing improvments on the
west property? Why is the pavement stopped short of the property line –
if this stops short – who is responsible for completing the pavement in
the future? Ensure that the grading of this area allows for the water to
get to the nearby catch basin, the proposed sidewalk appears high.


4.     The proposed culvert under the sidewalk will be required to a 12-inch
diameter pipe minimum.


5.     Sheet C300, lists the Existing Storm Structure schedule – using numbers
to identify the structures; #6 invert appears to be below the invert for #5
which is downstream – please verify and revise accordingly; and where is
structure #7


6.     The proposed storm structures are also labeled with numbers – this is
very confusing with the existing storm structures; please consider
different labeling. Reference to the proposed structures should be
included with the existing structure schedule.


7.     The proposed water quality structure is proposed to be installed
approximately 40-feet from pavement. The specified structure will
require maintenance – usually performed using a vactor truck – how will
the truck be able to access this structure?


8.     Include invert information  on the orifice plate detail for structure #3 on
sheet C301.


9.     The proposed/required silt fence must be placed on the Burger King
property (not on the property to the south)


10.Page 64 of the storm water report indicates that the 100-year water
elevation within the relocated ditch will reach 753.68; however, on sheet
C300, the 100-year elevation is marked well below that elevation; please
verify and revise accordingly.


 
The placement of a private drainage easement over the re-routed drainage
easement is a possibility – however, it really does not alter anything – it is a
natural waterway that is required to be maintained by the property owner –
therefore, the inclusion of a drainage easement would not be “required” by
BCEO.







 
Let me know if you have any questions.
THANKS
Teresa


 


 
From: Kyle J. Wrentmore [mailto:KWrentmore@manniksmithgroup.com] 
Sent: Wednesday, May 23, 2018 11:37 AM
To: Teresa Barnes
Cc: Melissa A. Miller
Subject: Burger King - Horseshoe Bend Rd.
 
Teresa,


Per our phone conversation last Friday, attached is a current set of site construction drawings and a
copy of the Stormwater management report for engineering review. Will the proposed re-route of
the ditch along the southwest portion of the site require a drainage easement? Refer to sheet C300.
Please let us know if you need anything further.
 
Thank you,
 
Kyle J. Wrentmore, EI
Civil Engineer
The Mannik & Smith Group, Inc.
1160 Dublin Road, Suite 100
Columbus, OH 43215-1052
614-441-4222 (Office)
www.manniksmithgroup.com


 
 


CONFIDENTIALITY NOTICE



mailto:KWrentmore@manniksmithgroup.com
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The information contained in this communication and its attachment(s) is intended only for the use of the
individual to whom it is addressed and may contain information that is privileged, confidential or exempt
from disclosure. If the reader of this message is not the intended recipient, you are hereby notified that any
dissemination, distribution or copying of this communication is prohibited. If you have received this
communication in error, please notify postmaster@manniksmithgroup.com and delete the communication
without retaining any copies. Thank you.


CONFIDENTIALITY NOTICE


The information contained in this communication and its attachment(s) is intended only for the use of the
individual to whom it is addressed and may contain information that is privileged, confidential or exempt
from disclosure. If the reader of this message is not the intended recipient, you are hereby notified that any
dissemination, distribution or copying of this communication is prohibited. If you have received this
communication in error, please notify postmaster@manniksmithgroup.com and delete the communication
without retaining any copies. Thank you.



mailto:postmaster@manniksmithgroup.com






From: Kyle J. Wrentmore
To: Eric Pottenger
Cc: Michelle.Flanagan@epa.ohio.gov; Teresa Barnes; Steve E. Fox
Subject: RE: Liberty Township - Alternate BMP
Date: Thursday, February 22, 2018 2:29:53 PM
Attachments: image002.png


Barracuda S4 HP Standard Detail.pdf
Barracuda Submittal OK110 Data.pdf
Grading Plan & Details.pdf


Eric,
 
Attached are the specs for the proposed water quality structure (Barracuda S4). I have attached the
site grading plan and details  for your review. Please let me know if this is an acceptable option for
small construction sites.
 
Thank you,
 
Kyle J. Wrentmore, EI
Civil Engineer
The Mannik & Smith Group, Inc.
1160 Dublin Road, Suite 100
Columbus, OH 43215-1052
614-441-4222 (Office)
www.manniksmithgroup.com


 
 
 


From: Eric Pottenger [mailto:PottengerE@bceo.org] 
Sent: Friday, February 16, 2018 7:29 AM
To: Kyle J. Wrentmore
Cc: Michelle.Flanagan@epa.ohio.gov; Teresa Barnes
Subject: RE: Liberty Township - Alternate BMP
 
Kyle,
 
Please forward site development plan, SWPPP & BMP information to Teresa Barnes with our office.
As you may be aware, Liberty Township is a MS4 Co-Permittee with Butler County Storm Water
District. The District operates in conjunction with the Butler County Engineer’s Office, of which
Teresa and I are employees of both agencies.
 
 
Sincerely,
Eric
 



mailto:KWrentmore@manniksmithgroup.com

mailto:PottengerE@bceo.org

mailto:Michelle.Flanagan@epa.ohio.gov

mailto:BarnesT@bceo.org

mailto:SFox@manniksmithgroup.com

http://www.manniksmithgroup.com/
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ADS Service: ADS representatives are committed to providing 
you with the answers to all your questions, including 
specifications, installation and more.



The MosT AdvAnced NaMe iN waTer MaNageMeNT soluTioNs
TM



The Barracuda S4 is a market-changing stormwater quality technology.   This high 
performance vortex hydrodynamic separator is designed to remove total suspended 
solids in order to protect our precious receiving waters.  The Barracuda is also an 
outstanding value that offers multiple pipe configurations, and quick installation.



Features:
• Single manhole design
• No elevation loss between the inlet and outlet
• Flexible inlet/outlet positions (not just 180 degree orientation)
• Internal bypass for inline installation (where applicable)
• Revolutionary, patent pending “teeth” mitigate turbulence in the sump area to 



prevent resuspension of captured contaminants.  



BeNeFIts:
• Internal components are in stock for quick delivery.
• The S4 can be provided within a 48” ADS HP Manhole, to be factory fabricated 



and delivered complete to the jobsite.
• The S4 can also be installed in a standard 48” precast manhole.  The Barracuda 



“teeth” apparatus is fabricated and designed for quick and easy field assembly.  
• Designed for easy maintenance using a vacuum truck or similar equipment.
• Inspection and maintenance are performed from the surface with no confined 



space entry.



s4



Inline Configuration



Offline Configuration











The MosT AdvAnced NaMe iN waTer MaNageMeNT soluTioNs
TM



Advanced Drainage Systems, Inc. 
4640 Trueman Blvd., Hilliard, OH  43026 



1-800-821-6710  www.ads-pipe.com 



ADS “Terms and Conditions of Sale” are available on the website, www.ads-pipe.com .  The ADS logo, Barracuda logo, and the Green Stripe are registered 
trademarks of Advanced Drainage Systems, Inc. BaySaver and BayFilter are registered trademarks of BaySaver Technologies, Inc.  
© 2017 Advanced Drainage Systems, Inc.  #11051  10/17 CS 



BarraCuDa s4 sPeCIFICatION
MaterIals aND DesIgN



• Concrete Structures: Designed for H-20 traffic loading and applicable soil loads or as otherwise 
determined by a Licensed Professional Engineer. The materials and structural design of the devices shall 
be per ASTM C857 and ASTM C858. 



• 48” HP Manhole Structures:  Made from an impact modified copolymer polypropylene meeting the 
material requirements of ASTM F2764.  The eccentric cone reducer shall be manufactured from 
polyethylene material meeting ASTM D3350 cell class 213320C.  Gaskets shall be made of material 
meeting the requirements of ASTM F477. 



• Separator internals shall be substantially constructed of stainless steel, polyethylene or other 
thermoplastic material approved by the manufacturer.



PerFOrMaNCe
• The stormwater treatment unit shall be an inline unit capable of conveying 100% of the design peak flow.  



If peak flow rates exceed maximum hydraulic rate, the unit shall be installed offline.  



•  



• The stormwater treatment unit internals shall consist of (1) separator cone assembly, and (1) sump 
assembly which includes (4) legs with “teeth”.



INstallatION
Installation of the stormwater treatment unit(s) shall be performed per manufacturer’s installation instructions.  
Such instructions can be obtained by calling Advanced Drainage Systems at (800) 821-6710 or by logging on 
to www.ads-pipe.com or www.baysaver.com. 



 Barracuda s4 48” 1.08 CFS 1.25 CFS 6.25 CFS



Manhole 
Diameter



80% 
removal 
OK-110



50% tss 
per NJCat



Max 
Hydraulic 



rate



The Barracuda unit shall be designed to remove at least 80% of the suspended solids on an annual 
aggregate removal basis. Said removal shall be based on full-scale third party testing using OK-110 
media gradation or equivalent and 300 mg/L influent concentration. Said full scale testing shall have 
included sediment capture based on actual total mass collected by the stormwater treatment unit.  



- OR -



The Barracuda unit shall be designed to remove at least 50% of TSS using a media mix with d50=75 
micron and 200 mg/L influent concentration.



- OR -



The Barracuda unit shall be designed to remove at least 50% of TSS per current NJDEP/NJCAT HDS 
protocol .











BaySaver Technologies, LLC November 1, 2017
1030 Deer Hollow Drive
Mount Airy, MD 21771
(301) 679-0640; dfigola@ads-pipe.com     



ATTENTION: Daniel Figola, General Manager
REFERENCE: Third Party Review of Testing Procedures for BarracudaTM Separator at the Mid Atlantic Storm



Water Research Center, 1207 Park Ridge Drive, Mount Airy, MD 21771



SUMMARY
Boggs Environmental Consultants, Inc. (BEC) was hired by Advanced Drainage Systems (ADS) in August of 2017,
to serve as independent third-party oversight of the BaySaver Barracuda S4 Separator test unit for removal of sediment
with equivalent particle size distribution to the industry standard OK-110.  The BaySaver Barracuda S4 is a storm water
treatment device with a Maximum Treatment Flow Rate (MTFR) of approximately 1.08 cubic feet per second (cfs) that
removes suspended solids from storm water runoff, with an average removal efficiency of 80% at the MTFR and a feed
concentration of 300 mg/L.  The device is an insert that can be installed in either Polypropylene plastic pipe or concrete
vault, and consists of a cone (vortex separator) and baffles (“teeth”).



SCALED RESULTS
Testing flow rates ranged from 0.31 to 1.61 cfs, with a feed OK-110 concentration of 300 mg/L.  Based upon New
Jersey scaling methodology, the table below represents treatment and device information for the S4, S6, and S8 units.



Table 1: MTFR's and Sizing for BaySaver Barracuda Models



Model1



Man-
hole



Diam-
eter1



(ft)



OK110
80% TSS
Maximum
Treatment
Flow Rate



(cfs)



Treat-
ment
Area
(ft2)



Hydraulic
Loading



rate
(gpm/ft2)



Chamber
Depth



(ft)



Wet Volume
(ft3)



50%
Maximum
Sediment
Storage2



(ft3)



Barracuda S4 4 1.08 12.57 38.6 6.83 75.4 10.47
Barracuda S6 6 2.43 28.27 38.6 6.83 169.7 23.56
Barracuda S8 8 4.32 50.27 38.6 11.03 512.7 41.89



Notes:
1. In some areas, Barracuda units are available in additional diameters. Units not listed here are sized not



to exceed 38.6 gpm/ft2 of effective treatment during the peak water quality flow.
2. 50% Sediment Storage Capacity is equal to manhole diameter x 10 inches of sediment depth. Each



Barracuda unit has a 20 inches deep sediment sump.



Should you have any questions, contact our office at your earliest convenience.



Sincerely,
BOGGS ENVIRONMENTAL CONSULTANTS, INC.
William R. Warfel
Principal Environmental Scientist



Robin J. Maliszewskyj
Chemical Engineer



ENVIRONMENTAL SCIENCE, ENGINEERING & INDUSTRIAL HYGIENE SERVICES



Middletown, MD & Morgantown, WV



Administrative Office:
200 W Main Street      Office (301) 694-5687
Middletown, Maryland 21769    Fax (301) 694-9799
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One of the advantages of the BaySaver Barracuda is the ease of maintenance. Like any system that collects 
pollutants, the BaySaver Barracuda must be maintained for continued effectiveness. Maintenance is a simple 
procedure performed using a vacuum truck or similar equipment. The systems were designed to minimize the 
volume of water removed during routine maintenance, reducing disposal costs. 



Contractors can access the pollutants stored in the manhole through the manhole cover. This allows them to gain 
vacuum hose access to the bottom of the manhole to remove sediment and trash. There is no confined space 
entry necessary for inspection or maintenance. 



The entire maintenance procedure typically takes from 2 to 4 hours, depending on the size of the system, the 
captured material, and the capacity of the vacuum truck. 



Local regulations may apply to the maintenance procedure. Safe and legal disposal of pollutants is the 
responsibility of the maintenance contractor. Maintenance should be performed only by a qualified contractor. 



Inspection and Cleaning Cycle 



Periodic inspection is needed to determine the need for and frequency of maintenance. You should begin 
inspecting as soon as construction is complete and thereafter on an annual basis. Typically, the system needs to 
be cleaned every 1-3 years. 



Excessive oils, fuels or sediments may reduce the maintenance cycle. Periodic inspection is important. 



Determining When to Clean 



To determine the sediment depth, the maintenance contractor should lower a stadia rod into the manhole until it 
contacts the top of the captured sediment and mark that spot on the rod. Then push the probe through to the 
bottom of the sump and mark that spot to determine sediment depth. 



Maintenance should occur when the sediment has reached the levels indicated in the Storage Capacity Chart. 



BaySaver Barracuda Storage Capacities 
 



Model Manhole Diameter 
Treatment Chamber 



Capacity 
Standard Sediment 



Capacity (20” depth) 
NJDEP Sediment Capacity 



(50% of standard depth) 



S3 36” 212 gallons 0.44 cubic yards 0.22 cubic yards 



S4 48” 564 gallons 0.78 cubic yards 0.39 cubic yards 



S5 60” 881 gallons 1.21 cubic yards 0.61 cubic yards 



S6 72” 1269 gallons 1.75 cubic yards 0.88 cubic yards 



S8 96” 3835 gallons 3.10 cubic yards 1.55 cubic yards 



S10 120” 7496 gallons 4.85 cubic yards 2.43 cubic yards 



Maintenance Instructions 



1. Remove the manhole cover to provide access to the pollutant storage.  Pollutants are stored in the sump, 
below the bowl assembly visible from the surface.  You’ll access this area through the 10” diameter 
access cylinder.   



Maintenance Guide 



BaySaver BarracudaTM July 2017 
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2. Use a vacuum truck or other similar equipment to remove 
all water, debris, oils and sediment. See figure 1. 



3. Use a high pressure hose to clean the manhole of all the 
remaining sediment and debris. Then, use the vacuum 
truck to remove the water. 



4. Fill the cleaned manhole with water until the level reaches 
the invert of the outlet pipe.  



5. Replace the manhole cover. 
6. Dispose of the polluted water, oils, sediment and trash at 



an approved facility. 
• Local regulations prohibit the discharge of solid material 



into the sanitary system. Check with the local sewer 
authority for authority to discharge the liquid. 



• Some localities treat the pollutants as leachate. Check with 
local regulators about disposal requirements. 



• Additional local regulations may apply to the maintenance 
procedure. 



 



 



 



 



Figure 1 
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WATER QUALITY STRUCTURE DETAIL - STRUCTURE #2








			Sheets and Views


			C5530002 - C000 - COVER SHEET-C000


			C5530002 - C001 - GENERAL NOTES-C001


			C5530002 - C002 - SITE DETAILS-C002


			C5530002 - C100 - EX COND AND DEMO PLAN-C100


			C5530002 - C200 - SITE PLAN-C200


			C5530002 - C300 - GRADING PLAN-C300


			C5530002 - C301 - STORM PROFILES-C300


			C5530002 - C302 - STORM DETAILS-C301


			C5530002 - C400 - UTILITY PLAN-C400


			C5530002 - C500 - SWPP PLAN-C500


			C5530002 - C501 - SWPP DETAILS-C501


			C5530002 - L100 - LANDSCAPE PLAN-L100


			C5530002 - L100 - LANDSCAPE PLAN-L101


















Eric J. Pottenger
Storm Water District Manager
pottengere@stormwaterdistrict.org
 
Butler County Storm Water District
1921 Fairgrove Avenue (SR4)
Hamilton, OH 45011-1965
 
D: 513.785.4121  |  M: 513.678.6325


  
 
 


From: Michelle.Flanagan@epa.ohio.gov [mailto:Michelle.Flanagan@epa.ohio.gov] 
Sent: Thursday, February 15, 2018 3:03 PM
To: Kyle J. Wrentmore; Eric Pottenger
Subject: FW: Liberty Township - Alternate BMP
 
Hello,
Please send the information to the MS4 (Butler County) for approval. At this time, you only need
approval from the local jurisdiction for sites under 5 acres regarding alternative BMPs.
Thanks, Michelle
 


From: Kyle J. Wrentmore [mailto:KWrentmore@manniksmithgroup.com] 
Sent: Tuesday, February 13, 2018 9:16 AM
To: Flanagan, Michelle <Michelle.Flanagan@epa.ohio.gov>
Subject: Re: Liberty Township - Alternate BMP
 
Good Morning Michelle, 
 
Have you had a chance to review the proposed water quality approach for this development? Please
let us know if you have any questions. 


Kyle Wrentmore
Cell: 440-655-2128


On Feb 2, 2018, at 11:34 AM, Kyle J. Wrentmore <KWrentmore@manniksmithgroup.com> wrote:


Michelle,
 
Thank you for your assistance thus far. We would like to propose using the attached
water quality structure (Barracuda S4) to meet the 80% TSS removal. I have attached
the site grading plan and storm profiles for your review and approval. Please let me
know if this is an acceptable option and if so provide a proper letter of approval to
include in our stormwater management report. Also please let me know if you require
any further information.
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Kyle Wrentmore
 


From: Michelle.Flanagan@epa.ohio.gov [mailto:Michelle.Flanagan@epa.ohio.gov] 
Sent: Tuesday, January 23, 2018 2:23 PM
To: Kyle J. Wrentmore
Subject: RE: Liberty Township - Alternate BMP
 
Hello,
The permittee may request approval from Ohio EPA to use alternative structural post-
construction BMPs. The construction general permit and requirements are available at
http://epa.ohio.gov/Portals/35/permits/OHC000004_GP_Final.pdf.
 
The Contech CDS has a 50% Total Suspended Solids (TSS) removal efficiency, so this
system alone would not meet the 80% TSS removal efficiency.
For guidance, see the following:
 
http://www.njstormwater.org
 
http://www.mastep.net/
 
Thank you,
 
Michelle Flanagan
Storm Water Coordinator
Ohio EPA|Division of Surface Water
Southwest District Office
401 East Fifth Street
Dayton, Ohio 45402-2911
Phone: (937) 285-6440
Fax: (937) 285-6249
Email: michelle.flanagan@epa.ohio.gov


 
 
 
 
 


From: Kyle J. Wrentmore [mailto:KWrentmore@manniksmithgroup.com] 
Sent: Tuesday, January 23, 2018 8:54 AM
To: Flanagan, Michelle 
Subject: Liberty Township - Alternate BMP
 
Good Morning Michelle,
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We are working on a project in Liberty Township, Butler County, OH. The disturbed
area for the site is less than 2 acres. We are looking to use a Contech CDS unit to
handle the water quality. I know these have been used on previous sites, but we would
like to confirm this is an acceptable approach. Does the county need to provide
approval for these alternate BMP measures? If so, we can send a preliminary
stormwater plan and report for your review. Please let me know if you need any
additional information.
 
Thank you,
 
Kyle J. Wrentmore, EI
Civil Engineer
The Mannik & Smith Group, Inc.
1160 Dublin Road, Suite 100
Columbus, OH 43215-1052
614-441-4222 (Office)
www.manniksmithgroup.com


 
 


CONFIDENTIALITY NOTICE


The information contained in this communication and its attachment(s) is
intended only for the use of the individual to whom it is addressed and may
contain information that is privileged, confidential or exempt from disclosure. If
the reader of this message is not the intended recipient, you are hereby notified
that any dissemination, distribution or copying of this communication is
prohibited. If you have received this communication in error, please notify
postmaster@manniksmithgroup.com and delete the communication without
retaining any copies. Thank you.


Did You Know: Children of parents who talk to
their teens about drugs are 
up to 50% less likely to use. Start the
conversation: StartTalking.Ohio.Gov


This email is intended for the sole use of the intended recipient and may contain privileged, sensitive or protected information.
If you are not the intended recipient, be advised that the unauthorized use, disclosure, copying, distribution, or action taken in
reliance on the contents of this communication is prohibited. If you have received this email in error, please notify the sender
via telephone or return email and immediately delete this email.
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<C301 Storm Profiles.pdf>


<C300 Grading Plan.pdf>


<Barracuda S4 HP Standard Detail.pdf>


<Barracuda Submittal OK110 Data.pdf>
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individual to whom it is addressed and may contain information that is privileged, confidential or exempt
from disclosure. If the reader of this message is not the intended recipient, you are hereby notified that any
dissemination, distribution or copying of this communication is prohibited. If you have received this
communication in error, please notify postmaster@manniksmithgroup.com and delete the communication
without retaining any copies. Thank you.
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dissemination, distribution or copying of this communication is prohibited. If you have received this
communication in error, please notify postmaster@manniksmithgroup.com and delete the communication
without retaining any copies. Thank you.
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From: Teresa Barnes
To: "Kyle J. Wrentmore"
Cc: Melissa A. Miller
Subject: RE: Burger King - Horseshoe Bend Rd.
Date: Wednesday, July 18, 2018 11:55:31 AM


Kyle and Melissa
 
I have reviewed the updated drawings and calculations and have the following
comments:
 


1.     The calculated 100-year ponding elevation is stated to be 753.65;
however, structures 10, 11 and 15 have grate elevations below this.
Therefore, water will be exiting these structures – has this volume been
accounted for? Options would be to increase the size of the basin to
lower the elevation or raise the structure grate elevations. Please note
that it is not permissible to utilize the parking lot as ponding/storage for
detention purposes.


2.     The N-value used to calculate the depth of water within the re-routed
channel is 0.015. Per the ODOT Hydraulic Manual, the minimum N-value
for rip rap is 0.023 – with a normal value of 0.033. If the higher N-value is
used – what is the water surface elevation within the re-routed channel
compared to the existing water surface elevation? Would grouting the
rip-rap for the first 50-feet of the channel be possible – this would allow
for the lower N-value to be used. Again, we need to ensure that the new
channel does not alter the existing water surface elevation on the
property to the south.


 
Let me know if you have any questions.
THANKS
 
Teresa
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From: Kyle J. Wrentmore [mailto:KWrentmore@manniksmithgroup.com] 
Sent: Friday, June 29, 2018 4:59 PM
To: Teresa Barnes
Cc: Melissa A. Miller
Subject: RE: Burger King - Horseshoe Bend Rd.
 
Teresa,
 
The following documents are attached addressing the comments mentioned below.
 


·         Revised construction site plans
·         Stormwater management report
·         Disposition of comments
·         Tele-vac email regarding water quality structure maintenance.


 
Please let us know if you need anything further.
 
Thank you,
 
Kyle J. Wrentmore, EI
Civil Engineer
The Mannik & Smith Group, Inc.
1160 Dublin Road, Suite 100
Columbus, OH 43215-1052
614-441-4222 (Office)
www.manniksmithgroup.com


 


From: Teresa Barnes <BarnesT@bceo.org> 
Sent: Friday, June 15, 2018 4:42 PM
To: Kyle J. Wrentmore <KWrentmore@manniksmithgroup.com>
Cc: Melissa A. Miller <MAMiller@manniksmithgroup.com>



http://www.manniksmithgroup.com/
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Subject: RE: Burger King - Horseshoe Bend Rd.
 


Kyle
 
I sincerely apologize for the delay – there has just been a massive rush of
submittals – and I am getting through things as fast as I possibly can.
 
Below are comments for the proposed Burger King
 


1.     The proposed entrance of Horseshoe Bend indicates the painting of a
“straight” arrow in; however, the traffic is not permitted to go straight –
therefore, this arrow should be changed to a “right-only” arrow


2.     “Do Not Enter” signs should also be added to the plan – not just the
painting on the pavement.


3.     Is there a cross-access agreement with the property to the west along SR
4? Will a cross-access easement be provided through this site? How does
this proposed access point align with the existing improvments on the
west property? Why is the pavement stopped short of the property line –
if this stops short – who is responsible for completing the pavement in
the future? Ensure that the grading of this area allows for the water to
get to the nearby catch basin, the proposed sidewalk appears high.


4.     The proposed culvert under the sidewalk will be required to a 12-inch
diameter pipe minimum.


5.     Sheet C300, lists the Existing Storm Structure schedule – using numbers
to identify the structures; #6 invert appears to be below the invert for #5
which is downstream – please verify and revise accordingly; and where is
structure #7


6.     The proposed storm structures are also labeled with numbers – this is
very confusing with the existing storm structures; please consider
different labeling. Reference to the proposed structures should be
included with the existing structure schedule.


7.     The proposed water quality structure is proposed to be installed
approximately 40-feet from pavement. The specified structure will
require maintenance – usually performed using a vactor truck – how will
the truck be able to access this structure?







8.     Include invert information  on the orifice plate detail for structure #3 on
sheet C301.


9.     The proposed/required silt fence must be placed on the Burger King
property (not on the property to the south)


10.Page 64 of the storm water report indicates that the 100-year water
elevation within the relocated ditch will reach 753.68; however, on sheet
C300, the 100-year elevation is marked well below that elevation; please
verify and revise accordingly.


 
The placement of a private drainage easement over the re-routed drainage
easement is a possibility – however, it really does not alter anything – it is a
natural waterway that is required to be maintained by the property owner –
therefore, the inclusion of a drainage easement would not be “required” by
BCEO.
 
Let me know if you have any questions.
THANKS
Teresa


 


 
From: Kyle J. Wrentmore [mailto:KWrentmore@manniksmithgroup.com] 
Sent: Wednesday, May 23, 2018 11:37 AM
To: Teresa Barnes
Cc: Melissa A. Miller
Subject: Burger King - Horseshoe Bend Rd.
 
Teresa,


Per our phone conversation last Friday, attached is a current set of site construction drawings and a
copy of the Stormwater management report for engineering review. Will the proposed re-route of
the ditch along the southwest portion of the site require a drainage easement? Refer to sheet C300.



mailto:KWrentmore@manniksmithgroup.com





Please let us know if you need anything further.
 
Thank you,
 
Kyle J. Wrentmore, EI
Civil Engineer
The Mannik & Smith Group, Inc.
1160 Dublin Road, Suite 100
Columbus, OH 43215-1052
614-441-4222 (Office)
www.manniksmithgroup.com


 
 


CONFIDENTIALITY NOTICE


The information contained in this communication and its attachment(s) is intended only for the use of the
individual to whom it is addressed and may contain information that is privileged, confidential or exempt
from disclosure. If the reader of this message is not the intended recipient, you are hereby notified that any
dissemination, distribution or copying of this communication is prohibited. If you have received this
communication in error, please notify postmaster@manniksmithgroup.com and delete the communication
without retaining any copies. Thank you.
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dissemination, distribution or copying of this communication is prohibited. If you have received this
communication in error, please notify postmaster@manniksmithgroup.com and delete the communication
without retaining any copies. Thank you.
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From: Teresa Barnes
To: "Kyle J. Wrentmore"; Melissa A. Miller
Subject: FW: Burger King - Horseshoe Bend Rd.
Date: Friday, August 03, 2018 9:49:52 AM


Kyle and Melissa
 
I have received a set of construction drawings with a building permit for the
proposed Burger King site – however – I have not received a response to my
last email with additional questions/comments.
I cannot approve BCEO portion of the building permit until these items are
addressed.
Let me know if you have any questions.
 
THANKS
Teresa
 


 
From: Teresa Barnes 
Sent: Wednesday, July 18, 2018 11:56 AM
To: 'Kyle J. Wrentmore'
Cc: Melissa A. Miller
Subject: RE: Burger King - Horseshoe Bend Rd.
 


Kyle and Melissa
 
I have reviewed the updated drawings and calculations and have the following
comments:
 


1.     The calculated 100-year ponding elevation is stated to be 753.65;
however, structures 10, 11 and 15 have grate elevations below this.
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Therefore, water will be exiting these structures – has this volume been
accounted for? Options would be to increase the size of the basin to
lower the elevation or raise the structure grate elevations. Please note
that it is not permissible to utilize the parking lot as ponding/storage for
detention purposes.


2.     The N-value used to calculate the depth of water within the re-routed
channel is 0.015. Per the ODOT Hydraulic Manual, the minimum N-value
for rip rap is 0.023 – with a normal value of 0.033. If the higher N-value is
used – what is the water surface elevation within the re-routed channel
compared to the existing water surface elevation? Would grouting the
rip-rap for the first 50-feet of the channel be possible – this would allow
for the lower N-value to be used. Again, we need to ensure that the new
channel does not alter the existing water surface elevation on the
property to the south.


 
Let me know if you have any questions.
THANKS
 
Teresa
 


 
From: Kyle J. Wrentmore [mailto:KWrentmore@manniksmithgroup.com] 
Sent: Friday, June 29, 2018 4:59 PM
To: Teresa Barnes
Cc: Melissa A. Miller
Subject: RE: Burger King - Horseshoe Bend Rd.
 
Teresa,
 
The following documents are attached addressing the comments mentioned below.



mailto:KWrentmore@manniksmithgroup.com





 
·         Revised construction site plans
·         Stormwater management report
·         Disposition of comments
·         Tele-vac email regarding water quality structure maintenance.


 
Please let us know if you need anything further.
 
Thank you,
 
Kyle J. Wrentmore, EI
Civil Engineer
The Mannik & Smith Group, Inc.
1160 Dublin Road, Suite 100
Columbus, OH 43215-1052
614-441-4222 (Office)
www.manniksmithgroup.com


 


From: Teresa Barnes <BarnesT@bceo.org> 
Sent: Friday, June 15, 2018 4:42 PM
To: Kyle J. Wrentmore <KWrentmore@manniksmithgroup.com>
Cc: Melissa A. Miller <MAMiller@manniksmithgroup.com>
Subject: RE: Burger King - Horseshoe Bend Rd.
 


Kyle
 
I sincerely apologize for the delay – there has just been a massive rush of
submittals – and I am getting through things as fast as I possibly can.
 
Below are comments for the proposed Burger King
 


1.     The proposed entrance of Horseshoe Bend indicates the painting of a
“straight” arrow in; however, the traffic is not permitted to go straight –
therefore, this arrow should be changed to a “right-only” arrow


2.     “Do Not Enter” signs should also be added to the plan – not just the
painting on the pavement.


3.     Is there a cross-access agreement with the property to the west along SR
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4? Will a cross-access easement be provided through this site? How does
this proposed access point align with the existing improvments on the
west property? Why is the pavement stopped short of the property line –
if this stops short – who is responsible for completing the pavement in
the future? Ensure that the grading of this area allows for the water to
get to the nearby catch basin, the proposed sidewalk appears high.


4.     The proposed culvert under the sidewalk will be required to a 12-inch
diameter pipe minimum.


5.     Sheet C300, lists the Existing Storm Structure schedule – using numbers
to identify the structures; #6 invert appears to be below the invert for #5
which is downstream – please verify and revise accordingly; and where is
structure #7


6.     The proposed storm structures are also labeled with numbers – this is
very confusing with the existing storm structures; please consider
different labeling. Reference to the proposed structures should be
included with the existing structure schedule.


7.     The proposed water quality structure is proposed to be installed
approximately 40-feet from pavement. The specified structure will
require maintenance – usually performed using a vactor truck – how will
the truck be able to access this structure?


8.     Include invert information  on the orifice plate detail for structure #3 on
sheet C301.


9.     The proposed/required silt fence must be placed on the Burger King
property (not on the property to the south)


10.Page 64 of the storm water report indicates that the 100-year water
elevation within the relocated ditch will reach 753.68; however, on sheet
C300, the 100-year elevation is marked well below that elevation; please
verify and revise accordingly.


 
The placement of a private drainage easement over the re-routed drainage
easement is a possibility – however, it really does not alter anything – it is a
natural waterway that is required to be maintained by the property owner –
therefore, the inclusion of a drainage easement would not be “required” by
BCEO.
 







Let me know if you have any questions.
THANKS
Teresa


 


 
From: Kyle J. Wrentmore [mailto:KWrentmore@manniksmithgroup.com] 
Sent: Wednesday, May 23, 2018 11:37 AM
To: Teresa Barnes
Cc: Melissa A. Miller
Subject: Burger King - Horseshoe Bend Rd.
 
Teresa,


Per our phone conversation last Friday, attached is a current set of site construction drawings and a
copy of the Stormwater management report for engineering review. Will the proposed re-route of
the ditch along the southwest portion of the site require a drainage easement? Refer to sheet C300.
Please let us know if you need anything further.
 
Thank you,
 
Kyle J. Wrentmore, EI
Civil Engineer
The Mannik & Smith Group, Inc.
1160 Dublin Road, Suite 100
Columbus, OH 43215-1052
614-441-4222 (Office)
www.manniksmithgroup.com
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The information contained in this communication and its attachment(s) is intended only for the use of the
individual to whom it is addressed and may contain information that is privileged, confidential or exempt
from disclosure. If the reader of this message is not the intended recipient, you are hereby notified that any
dissemination, distribution or copying of this communication is prohibited. If you have received this
communication in error, please notify postmaster@manniksmithgroup.com and delete the communication
without retaining any copies. Thank you.
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from disclosure. If the reader of this message is not the intended recipient, you are hereby notified that any
dissemination, distribution or copying of this communication is prohibited. If you have received this
communication in error, please notify postmaster@manniksmithgroup.com and delete the communication
without retaining any copies. Thank you.
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From: Kyle J. Wrentmore
To: Teresa Barnes
Cc: Melissa A. Miller
Subject: RE: Burger King - Horseshoe Bend Rd.
Date: Friday, August 03, 2018 2:12:55 PM
Attachments: 2018.08.03 Burger King - Liberty Twp.pdf


2018.08.03 C5530002 Stormwater Narrative.pdf


Teresa,
 
Attached is a revised set of construction site plans and Stormwater management report. See
responses to your comments below. Please let us know if you need anything further.
 
 


1.     The calculated 100-year ponding elevation is stated to be 753.65;
however, structures 10, 11 and 15 have grate elevations below this.
Therefore, water will be exiting these structures – has this volume been
accounted for? Options would be to increase the size of the basin to
lower the elevation or raise the structure grate elevations. Please note
that it is not permissible to utilize the parking lot as ponding/storage for
detention purposes.


The orifice in storm structure 11 was modified to lower the 100 year elevation as well as slight
modifications to the grading. The current 100 year storm does not overtop structures 11 and 15.
Storm structure #10 is downstream of the control structure and will not overtop.


 
2.     The N-value used to calculate the depth of water within the re-routed


channel is 0.015. Per the ODOT Hydraulic Manual, the minimum N-value
for rip rap is 0.023 – with a normal value of 0.033. If the higher N-value is
used – what is the water surface elevation within the re-routed channel
compared to the existing water surface elevation? Would grouting the
rip-rap for the first 50-feet of the channel be possible – this would allow
for the lower N-value to be used. Again, we need to ensure that the new
channel does not alter the existing water surface elevation on the
property to the south.


Keyed Note 7 was added to sheet C300 to specify grouting the rip-rap for the first 50 feet of the
channel.


 
Thank you,
 
Kyle J. Wrentmore, EI
Civil Engineer
The Mannik & Smith Group, Inc.



mailto:KWrentmore@manniksmithgroup.com

mailto:BarnesT@bceo.org

mailto:MAMiller@manniksmithgroup.com
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EXECUTIVE SUMMARY 
 
Introduction 
 
The following report presents the detailed design and analysis of the stormwater 
management plan for the new Carols Burger King at on Horse Shoe Bend Road, Liberty 
Township, OH.  
 
Detention for the site will be provided through the use of a backwater basin and storm 
pipe.  The disturbed area is 1.61 acres. The following designs were calculated to meet the 
Butler County Subdivision Regulations stormwater management criteria. 
 
 
Hydrologic Analysis 
 
All hydrologic parameters were determined using methodology described in the Butler 
County Subdivision Regulations.  Both Pre-Development and Post-Development runoff 
and peak discharge amounts were calculated using HydroCAD 10.00-11 software. 
 
Pre-Development Conditions 
 
The existing 2.29 ac site consists of existing asphalt and concrete pavement and gravel 
and wooded areas. The existing site storm water drains to an existing swale that is 
classified as a stream on the southern portion of the site. The stream outlets to an existing 
54” storm sewer on the adjacent property at the northwest corner of the site. A pre-
developed number of 87 was calculated for the site as shown on Page 3 of the attached 
HydroCAD output. The proposed stormwater management system accounts for the 
disturbed 1.61 acre site. The pre-development peak runoff rates for each area are shown 
in Table 1. 
 



Table 1 
Pre-Development Peak Flow Rates 



 
Storm Event 



(Yr.) 
Peak Flow Rate1 



(cfs) 
1 3.16 
2 3.57 
5 4.15 
10 4.63 
25 5.28 
50 5.79 
100 6.30 



1From HydroCAD “Subcatchment 1S: Existing” 
 
 
 











Post-Development Conditions 
 
The proposed project consists of an approximately 3,000 square foot Burger King 
restaurant, a new parking lot, and the associated storm sewer system that discharges to an 
existing along the west side of the current property. The proposed development will 
reroute the existing stream and maintain the existing capacity and outlet. Refer to page 
76. An orifice plate with a 7-inch diameter opening will restrict the developed flows to 
the required parameters.  Due to the site constraints, 0.67 acres of the site will discharge 
directly offsite undetained. These small areas, mainly on the south and west limits of the 
disturbed area will maintain their existing drainage patterns. This discharge has been 
included in the analysis as a direct release and is included in the overall release rate. A 
post-developed curve number of 88 was calculated for the property as shown on Page 8 
of the HydroCAD output. The post-development peak runoff rates for each area are 
shown in Table 2. 
  
Analysis 
 
The Butler County Subdivision Regulations requires the attenuation of post-developed 
peak site discharge in accordance with the Critical Storm Method. The Critical Storm 
Method requires the attenuation of the post-developed critical storm back to less than or 
equal to the pre-developed peak 1-year discharge rate. Additionally, for all storms greater 
than the critical storm, the development is required to reduce the flow rate by one storm 
event to the pre-development peak discharge rate.  
 



Pre-Development 1-Year Storm Event: 0.140 af 
Post-Development 1-Year Storm Event: 0.167 af 



% Increase in runoff volume = 19.28% (2-year critical storm) 
 
The post-development hydrographs were routed through the underground detention 
system which is restricted by an orifice to reduce the post-developed release rates.  The 
direct release and the detained discharge hydrographs were combined to determine the 
actual release rates, which have been reduced to at or below the allowable rates 
 
Post Construction Water Quality BMP 
 
The proposed construction will disturb more than 1 acre; therefore the Ohio 
Environmental Protection Agency (OEPA) requires compliance with the “General Permit 
for Construction Storm Water Discharge”.  The General Permit requires the construction 
of a Post-Construction Water Quality Best Management Practice (BMP).  To conform to 
this requirement, the project will be utilizing an ADS Barracuda S-4 Water Quality Unit. 
Refer to page 6.  
 
 



 
 
 











PROJECT SUMMARY 
 
 
Project Name: Carols Corporation, Burger King  
 
Location:  Horse Shoe Bend Road, Liberty Township, OH 
 
Project Description: The proposed project consists of an approximately 3,000 square 



foot Burger King restaurant, a new parking lot, and the 
associated storm sewer system 



 
Existing Use: General Business (B-2) 
 
Proposed Use: General Business (B-2) 
 
Area: Disturbed area =  1.61 Ac. 
 Impervious Area =  0.78 Ac. 
  
Detention Type: Dry Detention Basin  
 
Critical Storm Event: 2 year post-developed storm event controlled to the pre-



developed 1 year rate 
 
EPA-Water Quality: ADS Barracuda S-4 Water Quality Unit 
 



Table 2 
Stormwater Management Summary Table 



Storm 
Event 



 
Pre-



Developed  
Peak Flow 



Rates1 



Allowable 
Peak 
Flow 



Rates2 



Developed Flow Rates 



Peak 
Ponding 



Elev. 
Storage 



Vol. 



Detained 
Peak 
Flow3 



Un-
detained 



Peak 
Flow4 



 
Total 
Peak 
Flow5 



(yr) (cfs) (cfs) (cfs) (cfs) (cfs) (ft) (cf) 
1 3.16 3.16 1.61 0.91 2.47 750.88 505 
2 3.57 3.16 1.71 1.27 2.93 751.24 819 
5 4.15 3.57 1.83 1.78 3.52 751.72 1,320 
10 4.63 4.15 1.92 2.18 3.99 752.09 1,761 
25 5.28 4.63 2.02 2.74 4.63 752.55 2,401 
50 5.79 5.28 2.10 3.17 5.12 752.88 2,920 
100 6.30 5.79 2.16 3.61 5.61 753.20 3,456 



1From HydroCAD “Subcatchment 1S: Existing”  2Based on 2-year critical storm.  3From HydroCAD “Pond 
3P: Detention Basin”  4From HydroCAD “Subcatchment 4S: Undetained Runoff”  5From  HydroCAD 
“Link 5L: Total Discharge” 
 











Area contributing to Alt BMP 0.940 ac
Impervious Area = 0.640 ac



Pervious Area = 0.300
Composite Runoff Coefficient, C = 0.77



C = ( 0.640 x 0.90 ) +  ( 0.30 x 0.50 )  = 0.77



Types of Surface C
Pavement 0.90



Berms and slopes 4:1 or flatter 0.50
Berms and slopes steeper than 4:1 0.70



Determine Q=CiA



Composite Runoff Coefficient, C = 0.77
Intensity, i = 0.65 inch/hour [from ODOT L&D Manual Vol. 2 Sect. 1115.5]



Area contributing to Alt BMP, A = 0.940
Q = 0.47 cfs



Recommended Water Quality Unit: ADS Barracuda S4
Water Quality Unit Capacity: 1.25 cfs



Water Quality Flow Determination



ODOT Table 1101-2



0.940











 
 



 
 
 
 
 



Soil Map 
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Hydrologic Soil Group



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



MsC2 Miamian-Russell silt 
loams, 6 to 12 percent 
slopes, eroded



C 2.1 76.6%



RvB2 Russell-Miamian silt 
loams, 2 to 6 percent 
slopes, moderately 
eroded



C 0.7 23.4%



Totals for Area of Interest 2.8 100.0%



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.
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Rating Options



Aggregation Method: Dominant Condition



Component Percent Cutoff: None Specified 



Tie-break Rule: Higher
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Appendix 9:  Adjusting Hydrologic Soil Group for Construction



This appendix provides hydrologic soil group (HSG) values for undisturbed Ohio soils and 
predictable HSG values for Ohio soils that are altered by construction practices. 



Hydrologic soil groups are used to assign a Curve Number (CN) when performing runoff cal-
culations or in hydrologic models.  Soil map units have been assigned to the four Hydrologic 
Soil Groups in technical resources and soil resources published by the USDA Natural 
Resource Conservation Service1 (NRCS). NRCS HSG values are based on undisturbed, 
naturally-occurring soils. In contrast, soils at development sites are typically changed dra-
matically by construction practices that remove topsoil, change the soil profile and compact 
soils with heavy equipment. The runoff potential of a site is significantly impacted by these 
changes and should be reflected in hydrologic modeling and runoff calculations. 



The following tables contain the HSGs and predicted HSGs for post-construction that were 
developed by applying the HSG criteria to modeled representative post-construction soil 
profiles. The modeled scenario consisted of the removal of the topsoil and subsoil to a 
depth of 18 inches and the compaction of the zone from 0 to 6 inches at the new surface.  A 
fuller explanation of this process is available at the end of this appendix.



Soil Map Unit Component HSG1 Post-Const
HSG



Aaron C D
Abscota Variant (Warren) A No Eval.
Adrian A/D D
Aetna B/D D
Alexandria C D
Alford B D
Algansee A/D D
Algiers B/D D
Allegheny B C
Allegheny Variant (Belmont,  Pike) B No Eval.
Allis D D
Alvada B/D D
Amanda C D
Amanda Variant (Licking) B No Eval.
Arkport A A
Ashton B D
Atlas D D
Aurand C/D D
Ava C D
Avonburg D D
Barkcamp A No Eval.



Soil Map Unit Component HSG1 Post-Const
HSG



Barkcamp (CL surface) A A
Barkcamp (L surface) A B
Beasley C No Eval.
Beaucoup C/D D
Belmore B C
Belpre C No Eval.
Bennington C/D D
Berks B D
Bethesda C D
Biglick D D
Birkbeck B D
Bixler B D
Blairton C No Eval.
Blakeslee B/D D
Blanchester C/D D
Blount C/D D
Bogart B/D D
Bogart Variant (Mahoning) C No Eval.
Bonnell C D
Bonnie C/D D
Bono C/D D



Notes: CL = clay loam; L = loam; substr = substratum;  limestne substr = limestone substratum; Dual classes in Ohio, such as A/D, B/D, C/D 
are given for drained or undrained condition; No Eval. = No evaluation performed.  



1. Hydrologic Soil Groups (HSGs) for Ohio (for undisturbed naturally-occuring sites) were updated in 2008 and should be used rather 
than HSGs from earlier publications (http://www.oh.nrcs.usda.gov/technical/soils/OH_hsg.pdf or contact the USDA Natural Resources 
Conservation Service in Columbus, Ohio).  You may also utilize www.OhioERIN.com to find site specific HSG (unaltered). 
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Soil Map Unit Component HSG1 Post-Const
HSG



Hoytville Variant C/D D
Huntington B D
Hyatts C/D D
Ionia B No Eval.
Iva C/D D
Jenera C/D D
Jeneva B No Eval.
Jessup C D
Jimtown B/D D
Johnsburg D D
Joliet D D
Jonesboro C D
Jules B No Eval.
Kanawha B C
Kane B/D D
Keene C D
Kendallville C C
Kensington B C/D
Kerston C/D D
Kibbie B/D D
Killbuck C/D D
Kings Variant C/D D
Kingsville A/D D
Kinn B No Eval.
Knoxdale B No Eval.
Kokomo C/D D
Kyger A/D D
Lakin A A
Lamberjack B/D D
Lamson A/D D
Landes A A
Lanier A A
Latham D D
Latty C/D D
Latty (till substr) C/D D
Lawshe D D
Lenawee C/D D
Lenawee Variant C/D D
Leoni A No Eval.
Lewisburg D D
Library Variant C/D D
Libre C No Eval.
Licking C D
Lily B D



Soil Map Unit Component HSG1 Post-Const
HSG



Lindside C D
Linwood B/D D
Lippincott B/D D
Lobdell C D
Lockport D D
Lorain C/D D
Lordstown C D
Lorenzo A No Eval.
Losantville D D
Loudon C D
Loudonville C D
Lowell C D
Lucas D D
Lumberton B D
Luray C/D D
Luray Variant (Stark) B/D D
Lybrand C D
Lykens C D
Mahalasville B/D D
Mahoning C/D D
Marblehead D D
Marengo B/D D
Markland C D
Martinsville B D
Martisco B/D D
Martisco Variant (Logan) C/D D
McGary C/D D
McGary Variant C/D D
McGuffey D D
Mechanicsburg B C
Medway C D
Medway Variant C D
Medway (limestne substr) B/D D
Melvin B/D D
Mentor B D
Mermill C/D D
Mermill Variant C/D D
Mertz C C
Metamora B/D D
Miami C D
Miami Variant C No Eval.
Miamian C D
Miamian Variant C No Eval.
Milford C/D D



Notes: CL = clay loam; L = loam; substr = substratum;  limestne substr = limestone substratum; Dual classes in Ohio, such as A/D, B/D, C/D 
are given for drained or undrained condition; No Eval. = No evaluation performed. 



1. Hydrologic Soil Groups (HSGs) for Ohio (for undisturbed naturally-occuring sites) were updated in 2008 and should be used rather 
than HSGs from earlier publications (http://www.oh.nrcs.usda.gov/technical/soils/OH_hsg.pdf or contact the USDA Natural Resources 
Conservation Service in Columbus, Ohio).  You may also utilize www.OhioERIN.com to find site specific HSG (unaltered). 
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Soil Map Unit Component HSG1 Post-Const
HSG



Ravenna D D
Rawson D D
Red Hook B/D D
Reesville B/D D
Remsen D D
Rensselaer B/D D
Rensselaer (till substr) B/D D
Richland B D
Riddles B C
Rigley A A
Rigley Variant A No Eval.
Rimer A/D D
Rimer (deep phase) A/D D
Risingsun C/D D
Ritchey D D
Rittman D D
Rockmill B/D D
Rodman A A
Rollersville C/D D
Romeo D D
Roselms D D
Ross B C
Ross Variant D D
Rossburg B D
Rossmoyne C D
Roundhead C/D D
Rush B D
Russell B D
Russell (bedrock substr) B No Eval.
Sandusky B/D D
Sarahsville D D
Saranac C/D D
Sardinia B D
Savona B/D D
Saylesville C D
Schaffenaker A D
Schaffer C/D D
Scioto B No Eval.
Sciotoville C D
Sebring C/D D
Sebring Variant C/D D
Secondcreek C/D D
Sees C D
Senecaville C/D D



Soil Map Unit Component HSG1 Post-Const
HSG



Seward A D
Sewell A No Eval.
Shawtown B No Eval.
Sheffield D D
Shelocta B D
Shinrock C D
Shinrock Variant (Henry) C/D D
Shinrock (till substr) C/D D
Shoals B/D D
Shoals (mod deep) C/D D
Shoals Variant C/D D
Sisson B D
Skidmore A C
Skidmore Variant A No Eval.
Sleeth B/D D
Sligo B No Eval.
Sloan B/D D
Sloan (mod deep) B/D D
Sloan Variant B/D D
Sloan (limestone substr) B/D D
Smothers C/D D
Spargus B No Eval.
Sparta A No Eval.
Spinks A A
Spinks (deep to limestone) A No Eval.
St. Clair D D
Stafford A/D D
Stanhope B/D D
Steinsburg B D
Stendal B/D D
Stone C/D D
Stonelick A B
Strawn D D
Stringley A No Eval.
Sugarvalley B/D D
Summitville C D
Swanton B/D D
Switzerland B No Eval.
Taggart C/D D
Tarhollow C D
Tarlton C No Eval.
Tedrow A/D D
Tedrow (till substr) (Wood) C/D D
Teegarden C/D D



Notes: CL = clay loam; L = loam; substr = substratum;  limestne substr = limestone substratum; Dual classes in Ohio, such as A/D, B/D, C/D 
are given for drained or undrained condition; No Eval. = No evaluation performed. 



1. Hydrologic Soil Groups (HSGs) for Ohio (for undisturbed naturally-occuring sites) were updated in 2008 and should be used rather 
than HSGs from earlier publications (http://www.oh.nrcs.usda.gov/technical/soils/OH_hsg.pdf or contact the USDA Natural Resources 
Conservation Service in Columbus, Ohio).  You may also utilize www.OhioERIN.com to find site specific HSG (unaltered). 
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Hydrologic Soil Groups for Post-construction Soils



Hydrologic soil groups were created as a simple means to categorize inherent soil runoff 
potential and are commonly used to assign an appropriate Curve Number (CN) for 
hydrologic modeling purposes.  Soil types have been assigned to hydrologic soil groups 
(HSG) in soil survey publications.  In Ohio the HSGs are based on undisturbed, naturally 
occurring soils in an agricultural field or woodland setting.  Soils properties at develop-
ment sites are often changed dramatically by construction practices.  Topsoil is removed, 
soil profiles are truncated or covered by grading activities, and exposed surfaces are 
compacted by heavy equipment traffic.  The runoff potential is significantly impacted by 
these changes to the soil.  This project predicts changes to HSG for soils that are altered 
by standard construction practices by applying the HSG criteria to modeled post-con-
struction soil profiles.



Data for soil horizons from the USDA National Soil Information System (NASIS1) data-
base were used to represent pre-construction profiles.  From soil series with HSG = A, B 
or C, 150 soil series of significant extent in Ohio were selected for evaluation.  A repre-
sentative component was selected from official data sets for each series from commonly 
occurring map units.  The standard construction practices were defined as:  the removal of 
18 inches of soil material from the top of the soil profile and the compaction of the zone 
from 0 to 6 inches at the new surface.  To mirror the impact of the construction prac-
tices, layer depths in the component soil moisture table data were adjusted to reflect the 
removal of 18 inches (46 cm.) of soil.  Similar adjustments were made to layer depths for 
the component soil moisture (water table) table and the component restrictions (imper-
meable layers) table.  At the new surface, the top 6-inch (15 cm.) layer was modified in 
the component horizon table to show changes in infiltration caused by compaction at the 
surface.  The USDA SPAW2 tool was used to populate infiltration rates for the compacted 
soils utilizing pedon transfer functions.  A report generator in NASIS was programmed 
to assign HSG criteria to each component.  A comparison of the model’s pre-construction 
to post-construction HSG values showed that most soils are downgraded by 1 or 2 HSG 
classes as a result of standard construction practices.



To calculate post-construction HSG, standard construction practices were defined as:  the 
removal of 18 inches of soil material from the top of the soil profile and the compaction 
of the zone from 0 to 6 inches at the new surface.



In 2008, USDA-NRCS soil scientists in Ohio revised the HSG assigned to soil map 
unit data in their NASIS database.  HSG were revised because of changes to Part 630 
Chapter 7 of the National Engineering Handbook. Criteria for assignment of HSG was 
revised in Chapter 7.  The published data had been compiled from manual calculations 
of soil profile data for each map unit.  The previously published HSGs were computed 
on a component (soil series) basis, with representative groups based on the series typical 
pedon description and Soil Interpretation Record (old Soil 5 form) depths.  For the revi-



1  Information regarding the USDA National Soil Information System (NASIS) database is available at http://soils.usda.gov/technical/
nasis/index.html.
2  SPAW is a daily hydrologic budget model for agricultural fields and ponds developed by Dr. Keith Saxton, USDA-ARS (retired).  This 
model includes a Soil Water Characteristics Hydraulic Properties Calculator, a program developed by Saxton and Dr. Walter Rawls 
USDA-ARS (retired) that can be used to estimate soil water tension, conductivity and water holding capability based on soil texture, 
organic matter, gravel content, salinity, and compaction.  The model is available at: http://hydrolab.arsusda.gov/SPAW/Index.htm (site 
last updated on Oct 29, 2009).



Methods



Overview
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sion, they used a report generator that calculated HSGs from published soil layer data.  A 
large number of map units had different groups when calculated with the report generator 
than what had been published in the official data set.  The report generator, which uses 
the criteria from Chapter 7 of Part 630 NEH, is run on soil map units, not components 
(series). Because of variation in depth to restrictive features, similar map units could 
receive different HSG by using the report generator. The differences in HSGs were due to 
changes in criteria in addition to variations between map units of the same component.  In 
2008 and 2009, NRCS edited their official data to show the revised HSG values.  From 
the revised HSG values, soil components (series) with HSG = A, B or C, 150 soil series 
of significant extent in Ohio were selected for evaluation.  



Soil component data is published by county soil survey areas in Ohio.  To reflect regional 
variations in soil properties for a single named component, each county’s component data 
set is unique for the occurrence of that soil type in that county – and in some counties, the 
component data is unique for each occurrence in a map unit.  For a single component soil 
type named, the statewide database may contain a few, several or many unique data sets. 
An effort was made to select a representative component data set for each component 
by reviewing map unit characteristics.  Map unit extent and distribution was evaluated.  
Preference was given to map units with larger acreage and to map units centrally located 
to the geographic distribution. 



Layer depths in the component horizon (CH) table data were adjusted to reflect the 
removal of 18 inches (46 cm.) of soil.  Any layer where bottom depth is less than or equal 
to 46 cm was deleted.  Any layer where the bottom depth was greater than 46 cm and the 
top depth was less than 46 cm, the top depth was set at 0 cm. and 46 cm. was subtracted 
from the bottom depth.  If the resulting layer was less than 6 cm. thick, it was deleted and 
the top depth of the next lowest layer was set at 0 cm.  Where top depth greater than 46 
cm, 46 cm was subtracted from both top and bottom depth.  



The depth of two soil features that influence HSG are tracked independently of the CH 
table: soil water tables and soil restrictive features.  Depth to soil water tables is stored 
in the component soil moisture (CSM) table and depth to restrictive features is stored in 
the component restrictions (CR) table. In both tables, top and bottom layer depths for all 
layers were edited by subtracting 46 cm, and values less than 0 cm edited as 0 cm.  



Layer depths and Ksat values in the CH table data were adjusted to reflect creation of 
a 6 in. (15 cm.) zone of compacted surface during construction.  If the thickness of the 
surface layer of the cut-soil was less than or equal to 25 cm the entire layer was used to 
represent the compacted zone.  If it was greater than 25 cm, the upper 15 cm was repli-
cated and modified to show compaction.  The surface layer of the cut soil was copied and 
pasted above the original layer.  The depths of the pasted layer were set at top equal to 0 
cm and bottom equal to 15 cm.  The top depth for the copied layer was set at top equal to 
15 cm.



The USDA-ARS pedon transfer function tool ‘SPAW’ was used to calculate the Ksat 
values for the compacted surface.  Ksat low range values were calculated using high clay 
percent and low sand percent and gravel percent; and conversely Ksat high values were 
calculated using low clay percent and high sand and gravel percent.  Organic matter and 
salinity were assumed to be 0 percent.  The compaction level was set at ‘dense’ resulting 
in a 110 percent compaction value.



Data used in the post-construction calculations for HSG values can be viewed in NASIS.  
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Load data from Area Type equal to Ohio Urban; Area equal to Ohio Urban Land; and 
Area Symbol equal to OHUL.  Legend status equal to ‘non-project’.  An edit setup in the 
MO13 directory named “Marietta Urban” was created to view layer data that was edited 
in the post-construction data map units.  The standard report named “EXPORT HSG 
data;” in the MO11 Directory was used to generate HSGs.)



As a companion project to the development of the post-construction data set for NASIS, 
ODNR-DSWC soil scientist planned to gather soil profile descriptions for post-construc-
tion soils.  The goal was to see how accurately the standard construction practices, as 
defined in our model (the removal of 18 inches of soil material from the top of the soil 
profile and the compaction of the zone from 0 to 6 inches at the new surface), matched 
actual site data gathered from the field.    



Urban sites and soil types were identified for sampling.  In the field, site disturbances 
from construction practices were verified and profile descriptions were taken from small 
hand-dug pits.  When site conditions permitted, adjacent, undisturbed soils were also 
described.  The extent of sampling was curtailed by staff reductions that occurred during 
the project.



From 13 sites, 24 profile descriptions were collected: 14 descriptions were classified as 
‘post-construction’ and the remaining 10 descriptions were natural soils adjacent to the 
construction sites.   The post-construction soils were judged to be cut profiles at 4 sites; 
fill profiles at 9 sites and 1 site was undetermined.  Compaction was evaluated at the sites 
with a hand held penetrometer and by physical observations.  At most sites compaction 
was rated severe in at least one horizon.  The compacted horizon was not always the 
surface horizon.



Site Data
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Summary for Subcatchment 1S: Existing



Runoff = 2.78 cfs @ 12.02 hrs,  Volume= 0.140 af,  Depth> 1.04"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  1-Year Rainfall=2.37"



Area (ac) CN Adj Description
0.680 96 Gravel surface, HSG C
0.470 73 Woods, Fair, HSG C
0.240 98 Unconnected pavement, HSG D
0.220 80 >75% Grass cover, Good, HSG D
1.610 87 86 Weighted Average, UI Adjusted
1.370 85.09% Pervious Area
0.240 14.91% Impervious Area
0.240 100.00% Unconnected



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min
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Type II 24-hr
1-Year Rainfall=2.37"
Runoff Area=1.610 ac
Runoff Volume=0.140 af
Runoff Depth>1.04"
Tc=10.0 min
UI Adjusted CN=86



2.78 cfs
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Summary for Subcatchment 2S: Post Detained



Runoff = 2.20 cfs @ 12.01 hrs,  Volume= 0.115 af,  Depth> 1.47"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  1-Year Rainfall=2.37"



Area (ac) CN Description
0.640 98 Paved parking, HSG C
0.300 80 >75% Grass cover, Good, HSG D
0.940 92 Weighted Average
0.300 31.91% Pervious Area
0.640 68.09% Impervious Area



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min
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Summary for Subcatchment 4S: Undetained Runoff



Runoff = 0.91 cfs @ 12.02 hrs,  Volume= 0.046 af,  Depth> 0.82"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  1-Year Rainfall=2.37"



Area (ac) CN Adj Description
0.530 80 >75% Grass cover, Good, HSG D
0.140 98 Unconnected pavement, HSG D
0.670 84 82 Weighted Average, UI Adjusted
0.530 79.10% Pervious Area
0.140 20.90% Impervious Area
0.140 100.00% Unconnected



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min



Subcatchment 4S: Undetained Runoff
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Type II 24-hr
1-Year Rainfall=2.37"
Runoff Area=0.670 ac
Runoff Volume=0.046 af
Runoff Depth>0.82"
Tc=10.0 min
UI Adjusted CN=82



0.91 cfs
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Summary for Pond 3P: Detention Basin



Inflow Area = 0.940 ac, 68.09% Impervious,  Inflow Depth > 1.47"    for  1-Year event
Inflow = 2.20 cfs @ 12.01 hrs,  Volume= 0.115 af
Outflow = 1.61 cfs @ 12.09 hrs,  Volume= 0.115 af,  Atten= 27%,  Lag= 4.6 min
Primary = 1.61 cfs @ 12.09 hrs,  Volume= 0.115 af



Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 750.88' @ 12.09 hrs   Surf.Area= 659 sf   Storage= 505 cf



Plug-Flow detention time= 2.2 min calculated for 0.114 af (100% of inflow)
Center-of-Mass det. time= 1.9 min ( 773.8 - 771.9 )



Volume Invert Avail.Storage Storage Description
#1 750.50' 7,076 cf Custom Stage Data (Prismatic) Listed below (Recalc)
#2 748.10' 71 cf 18.00"  Round 12-13



L= 40.0'  S= 0.0052 '/'
#3 747.72' 92 cf 15.00"  Round 11-15



L= 75.0'  S= 0.0068 '/'
#4 748.31' 189 cf 18.00"  Round 13-14



L= 107.0'  S= 0.0065 '/'
#5 748.10' 10 cf CB 12 (Prismatic) Listed below (Recalc)
#6 748.31' 22 cf CB 13 (Prismatic) Listed below (Recalc)
#7 748.23' 18 cf CB 15 (Prismatic) Listed below (Recalc)



7,478 cf Total Available Storage



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



750.50 4 0 0
751.00 857 215 215
752.00 1,236 1,047 1,262
753.00 1,673 1,455 2,716
754.00 2,166 1,920 4,636
755.00 2,715 2,441 7,076



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



748.10 4 0 0
750.50 4 10 10



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



748.31 4 0 0
753.80 4 22 22



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



748.23 4 0 0
752.80 4 18 18
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Device Routing     Invert Outlet Devices
#1 Primary 747.72' 18.00"  Round Culvert   



L= 15.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 747.72' / 747.64'   S= 0.0053 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 1.77 sf   



#2 Device 1 747.72' 6.00" Vert. Orifice    C= 0.600   



Primary OutFlow  Max=1.61 cfs @ 12.09 hrs  HW=750.86'   (Free Discharge)
1=Culvert  (Passes 1.61 cfs of 13.16 cfs potential flow)



2=Orifice  (Orifice Controls 1.61 cfs @ 8.19 fps)



Pond 3P: Detention Basin
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Inflow Area=0.940 ac
Peak Elev=750.88'
Storage=505 cf
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1.61 cfs











Type II 24-hr  1-Year Rainfall=2.37"C5530002
  Printed  7/23/2018Prepared by Mannik & Smith Group



Page 7HydroCAD® 10.00-21  s/n 08386  © 2018 HydroCAD Software Solutions LLC



Summary for Link 5L: Total Discharge



Inflow Area = 1.610 ac, 48.45% Impervious,  Inflow Depth > 1.20"    for  1-Year event
Inflow = 2.47 cfs @ 12.05 hrs,  Volume= 0.160 af
Primary = 2.47 cfs @ 12.05 hrs,  Volume= 0.160 af,  Atten= 0%,  Lag= 0.0 min



Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs



Link 5L: Total Discharge
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Summary for Subcatchment 1S: Existing



Runoff = 3.72 cfs @ 12.02 hrs,  Volume= 0.189 af,  Depth> 1.41"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-Year Rainfall=2.84"



Area (ac) CN Adj Description
0.680 96 Gravel surface, HSG C
0.470 73 Woods, Fair, HSG C
0.240 98 Unconnected pavement, HSG D
0.220 80 >75% Grass cover, Good, HSG D
1.610 87 86 Weighted Average, UI Adjusted
1.370 85.09% Pervious Area
0.240 14.91% Impervious Area
0.240 100.00% Unconnected



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min



Subcatchment 1S: Existing
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Type II 24-hr
2-Year Rainfall=2.84"
Runoff Area=1.610 ac
Runoff Volume=0.189 af
Runoff Depth>1.41"
Tc=10.0 min
UI Adjusted CN=86



3.72 cfs











Type II 24-hr  2-Year Rainfall=2.84"C5530002
  Printed  7/23/2018Prepared by Mannik & Smith Group



Page 9HydroCAD® 10.00-21  s/n 08386  © 2018 HydroCAD Software Solutions LLC



Summary for Subcatchment 2S: Post Detained



Runoff = 2.78 cfs @ 12.01 hrs,  Volume= 0.147 af,  Depth> 1.88"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-Year Rainfall=2.84"



Area (ac) CN Description
0.640 98 Paved parking, HSG C
0.300 80 >75% Grass cover, Good, HSG D
0.940 92 Weighted Average
0.300 31.91% Pervious Area
0.640 68.09% Impervious Area



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min



Subcatchment 2S: Post Detained
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Type II 24-hr
2-Year Rainfall=2.84"
Runoff Area=0.940 ac
Runoff Volume=0.147 af
Runoff Depth>1.88"
Tc=10.0 min
CN=92



2.78 cfs
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Summary for Subcatchment 4S: Undetained Runoff



Runoff = 1.27 cfs @ 12.02 hrs,  Volume= 0.064 af,  Depth> 1.15"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-Year Rainfall=2.84"



Area (ac) CN Adj Description
0.530 80 >75% Grass cover, Good, HSG D
0.140 98 Unconnected pavement, HSG D
0.670 84 82 Weighted Average, UI Adjusted
0.530 79.10% Pervious Area
0.140 20.90% Impervious Area
0.140 100.00% Unconnected



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min



Subcatchment 4S: Undetained Runoff
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Type II 24-hr
2-Year Rainfall=2.84"
Runoff Area=0.670 ac
Runoff Volume=0.064 af
Runoff Depth>1.15"
Tc=10.0 min
UI Adjusted CN=82



1.27 cfs
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Summary for Pond 3P: Detention Basin



Inflow Area = 0.940 ac, 68.09% Impervious,  Inflow Depth > 1.88"    for  2-Year event
Inflow = 2.78 cfs @ 12.01 hrs,  Volume= 0.147 af
Outflow = 1.71 cfs @ 12.11 hrs,  Volume= 0.147 af,  Atten= 38%,  Lag= 6.1 min
Primary = 1.71 cfs @ 12.11 hrs,  Volume= 0.147 af



Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 751.24' @ 12.11 hrs   Surf.Area= 961 sf   Storage= 819 cf



Plug-Flow detention time= 3.6 min calculated for 0.146 af (100% of inflow)
Center-of-Mass det. time= 2.7 min ( 768.8 - 766.2 )



Volume Invert Avail.Storage Storage Description
#1 750.50' 7,076 cf Custom Stage Data (Prismatic) Listed below (Recalc)
#2 748.10' 71 cf 18.00"  Round 12-13



L= 40.0'  S= 0.0052 '/'
#3 747.72' 92 cf 15.00"  Round 11-15



L= 75.0'  S= 0.0068 '/'
#4 748.31' 189 cf 18.00"  Round 13-14



L= 107.0'  S= 0.0065 '/'
#5 748.10' 10 cf CB 12 (Prismatic) Listed below (Recalc)
#6 748.31' 22 cf CB 13 (Prismatic) Listed below (Recalc)
#7 748.23' 18 cf CB 15 (Prismatic) Listed below (Recalc)



7,478 cf Total Available Storage



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



750.50 4 0 0
751.00 857 215 215
752.00 1,236 1,047 1,262
753.00 1,673 1,455 2,716
754.00 2,166 1,920 4,636
755.00 2,715 2,441 7,076



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



748.10 4 0 0
750.50 4 10 10



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



748.31 4 0 0
753.80 4 22 22



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



748.23 4 0 0
752.80 4 18 18
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Device Routing     Invert Outlet Devices
#1 Primary 747.72' 18.00"  Round Culvert   



L= 15.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 747.72' / 747.64'   S= 0.0053 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 1.77 sf   



#2 Device 1 747.72' 6.00" Vert. Orifice    C= 0.600   



Primary OutFlow  Max=1.71 cfs @ 12.11 hrs  HW=751.23'   (Free Discharge)
1=Culvert  (Passes 1.71 cfs of 14.13 cfs potential flow)



2=Orifice  (Orifice Controls 1.71 cfs @ 8.69 fps)



Pond 3P: Detention Basin
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Summary for Link 5L: Total Discharge



Inflow Area = 1.610 ac, 48.45% Impervious,  Inflow Depth > 1.57"    for  2-Year event
Inflow = 2.93 cfs @ 12.03 hrs,  Volume= 0.211 af
Primary = 2.93 cfs @ 12.03 hrs,  Volume= 0.211 af,  Atten= 0%,  Lag= 0.0 min



Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs



Link 5L: Total Discharge
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Summary for Subcatchment 1S: Existing



Runoff = 4.99 cfs @ 12.01 hrs,  Volume= 0.257 af,  Depth> 1.91"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  5-Year Rainfall=3.46"



Area (ac) CN Adj Description
0.680 96 Gravel surface, HSG C
0.470 73 Woods, Fair, HSG C
0.240 98 Unconnected pavement, HSG D
0.220 80 >75% Grass cover, Good, HSG D
1.610 87 86 Weighted Average, UI Adjusted
1.370 85.09% Pervious Area
0.240 14.91% Impervious Area
0.240 100.00% Unconnected



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min



Subcatchment 1S: Existing
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Type II 24-hr
5-Year Rainfall=3.46"
Runoff Area=1.610 ac
Runoff Volume=0.257 af
Runoff Depth>1.91"
Tc=10.0 min
UI Adjusted CN=86
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Summary for Subcatchment 2S: Post Detained



Runoff = 3.54 cfs @ 12.01 hrs,  Volume= 0.191 af,  Depth> 2.43"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  5-Year Rainfall=3.46"



Area (ac) CN Description
0.640 98 Paved parking, HSG C
0.300 80 >75% Grass cover, Good, HSG D
0.940 92 Weighted Average
0.300 31.91% Pervious Area
0.640 68.09% Impervious Area



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min



Subcatchment 2S: Post Detained
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Type II 24-hr
5-Year Rainfall=3.46"
Runoff Area=0.940 ac
Runoff Volume=0.191 af
Runoff Depth>2.43"
Tc=10.0 min
CN=92



3.54 cfs
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Summary for Subcatchment 4S: Undetained Runoff



Runoff = 1.78 cfs @ 12.02 hrs,  Volume= 0.090 af,  Depth> 1.61"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  5-Year Rainfall=3.46"



Area (ac) CN Adj Description
0.530 80 >75% Grass cover, Good, HSG D
0.140 98 Unconnected pavement, HSG D
0.670 84 82 Weighted Average, UI Adjusted
0.530 79.10% Pervious Area
0.140 20.90% Impervious Area
0.140 100.00% Unconnected



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min



Subcatchment 4S: Undetained Runoff
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Type II 24-hr
5-Year Rainfall=3.46"
Runoff Area=0.670 ac
Runoff Volume=0.090 af
Runoff Depth>1.61"
Tc=10.0 min
UI Adjusted CN=82



1.78 cfs
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Summary for Pond 3P: Detention Basin



Inflow Area = 0.940 ac, 68.09% Impervious,  Inflow Depth > 2.43"    for  5-Year event
Inflow = 3.54 cfs @ 12.01 hrs,  Volume= 0.191 af
Outflow = 1.83 cfs @ 12.13 hrs,  Volume= 0.191 af,  Atten= 48%,  Lag= 7.4 min
Primary = 1.83 cfs @ 12.13 hrs,  Volume= 0.191 af



Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 751.72' @ 12.13 hrs   Surf.Area= 1,142 sf   Storage= 1,321 cf



Plug-Flow detention time= 4.0 min calculated for 0.190 af (100% of inflow)
Center-of-Mass det. time= 3.9 min ( 763.9 - 760.0 )



Volume Invert Avail.Storage Storage Description
#1 750.50' 7,076 cf Custom Stage Data (Prismatic) Listed below (Recalc)
#2 748.10' 71 cf 18.00"  Round 12-13



L= 40.0'  S= 0.0052 '/'
#3 747.72' 92 cf 15.00"  Round 11-15



L= 75.0'  S= 0.0068 '/'
#4 748.31' 189 cf 18.00"  Round 13-14



L= 107.0'  S= 0.0065 '/'
#5 748.10' 10 cf CB 12 (Prismatic) Listed below (Recalc)
#6 748.31' 22 cf CB 13 (Prismatic) Listed below (Recalc)
#7 748.23' 18 cf CB 15 (Prismatic) Listed below (Recalc)



7,478 cf Total Available Storage



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



750.50 4 0 0
751.00 857 215 215
752.00 1,236 1,047 1,262
753.00 1,673 1,455 2,716
754.00 2,166 1,920 4,636
755.00 2,715 2,441 7,076



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



748.10 4 0 0
750.50 4 10 10



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



748.31 4 0 0
753.80 4 22 22



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



748.23 4 0 0
752.80 4 18 18
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Device Routing     Invert Outlet Devices
#1 Primary 747.72' 18.00"  Round Culvert   



L= 15.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 747.72' / 747.64'   S= 0.0053 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 1.77 sf   



#2 Device 1 747.72' 6.00" Vert. Orifice    C= 0.600   



Primary OutFlow  Max=1.83 cfs @ 12.13 hrs  HW=751.71'   (Free Discharge)
1=Culvert  (Passes 1.83 cfs of 15.31 cfs potential flow)



2=Orifice  (Orifice Controls 1.83 cfs @ 9.31 fps)



Pond 3P: Detention Basin
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Summary for Link 5L: Total Discharge



Inflow Area = 1.610 ac, 48.45% Impervious,  Inflow Depth > 2.09"    for  5-Year event
Inflow = 3.52 cfs @ 12.03 hrs,  Volume= 0.280 af
Primary = 3.52 cfs @ 12.03 hrs,  Volume= 0.280 af,  Atten= 0%,  Lag= 0.0 min



Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs



Link 5L: Total Discharge
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Summary for Subcatchment 1S: Existing



Runoff = 6.00 cfs @ 12.01 hrs,  Volume= 0.311 af,  Depth> 2.32"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-Year Rainfall=3.94"



Area (ac) CN Adj Description
0.680 96 Gravel surface, HSG C
0.470 73 Woods, Fair, HSG C
0.240 98 Unconnected pavement, HSG D
0.220 80 >75% Grass cover, Good, HSG D
1.610 87 86 Weighted Average, UI Adjusted
1.370 85.09% Pervious Area
0.240 14.91% Impervious Area
0.240 100.00% Unconnected



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min



Subcatchment 1S: Existing
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Type II 24-hr
10-Year Rainfall=3.94"
Runoff Area=1.610 ac
Runoff Volume=0.311 af
Runoff Depth>2.32"
Tc=10.0 min
UI Adjusted CN=86
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Summary for Subcatchment 2S: Post Detained



Runoff = 4.13 cfs @ 12.01 hrs,  Volume= 0.225 af,  Depth> 2.87"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-Year Rainfall=3.94"



Area (ac) CN Description
0.640 98 Paved parking, HSG C
0.300 80 >75% Grass cover, Good, HSG D
0.940 92 Weighted Average
0.300 31.91% Pervious Area
0.640 68.09% Impervious Area



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min



Subcatchment 2S: Post Detained
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Type II 24-hr
10-Year Rainfall=3.94"
Runoff Area=0.940 ac
Runoff Volume=0.225 af
Runoff Depth>2.87"
Tc=10.0 min
CN=92



4.13 cfs
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Summary for Subcatchment 4S: Undetained Runoff



Runoff = 2.18 cfs @ 12.02 hrs,  Volume= 0.111 af,  Depth> 1.99"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-Year Rainfall=3.94"



Area (ac) CN Adj Description
0.530 80 >75% Grass cover, Good, HSG D
0.140 98 Unconnected pavement, HSG D
0.670 84 82 Weighted Average, UI Adjusted
0.530 79.10% Pervious Area
0.140 20.90% Impervious Area
0.140 100.00% Unconnected



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min



Subcatchment 4S: Undetained Runoff
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Type II 24-hr
10-Year Rainfall=3.94"
Runoff Area=0.670 ac
Runoff Volume=0.111 af
Runoff Depth>1.99"
Tc=10.0 min
UI Adjusted CN=82



2.18 cfs
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Summary for Pond 3P: Detention Basin



Inflow Area = 0.940 ac, 68.09% Impervious,  Inflow Depth > 2.87"    for  10-Year event
Inflow = 4.13 cfs @ 12.01 hrs,  Volume= 0.225 af
Outflow = 1.92 cfs @ 12.15 hrs,  Volume= 0.225 af,  Atten= 54%,  Lag= 8.2 min
Primary = 1.92 cfs @ 12.15 hrs,  Volume= 0.225 af



Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 752.09' @ 12.15 hrs   Surf.Area= 1,285 sf   Storage= 1,761 cf



Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 4.9 min ( 761.0 - 756.1 )



Volume Invert Avail.Storage Storage Description
#1 750.50' 7,076 cf Custom Stage Data (Prismatic) Listed below (Recalc)
#2 748.10' 71 cf 18.00"  Round 12-13



L= 40.0'  S= 0.0052 '/'
#3 747.72' 92 cf 15.00"  Round 11-15



L= 75.0'  S= 0.0068 '/'
#4 748.31' 189 cf 18.00"  Round 13-14



L= 107.0'  S= 0.0065 '/'
#5 748.10' 10 cf CB 12 (Prismatic) Listed below (Recalc)
#6 748.31' 22 cf CB 13 (Prismatic) Listed below (Recalc)
#7 748.23' 18 cf CB 15 (Prismatic) Listed below (Recalc)



7,478 cf Total Available Storage



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



750.50 4 0 0
751.00 857 215 215
752.00 1,236 1,047 1,262
753.00 1,673 1,455 2,716
754.00 2,166 1,920 4,636
755.00 2,715 2,441 7,076



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



748.10 4 0 0
750.50 4 10 10



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



748.31 4 0 0
753.80 4 22 22



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



748.23 4 0 0
752.80 4 18 18
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Device Routing     Invert Outlet Devices
#1 Primary 747.72' 18.00"  Round Culvert   



L= 15.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 747.72' / 747.64'   S= 0.0053 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 1.77 sf   



#2 Device 1 747.72' 6.00" Vert. Orifice    C= 0.600   



Primary OutFlow  Max=1.92 cfs @ 12.15 hrs  HW=752.08'   (Free Discharge)
1=Culvert  (Passes 1.92 cfs of 16.17 cfs potential flow)



2=Orifice  (Orifice Controls 1.92 cfs @ 9.76 fps)



Pond 3P: Detention Basin
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Peak Elev=752.09'
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Summary for Link 5L: Total Discharge



Inflow Area = 1.610 ac, 48.45% Impervious,  Inflow Depth > 2.50"    for  10-Year event
Inflow = 3.99 cfs @ 12.02 hrs,  Volume= 0.336 af
Primary = 3.99 cfs @ 12.02 hrs,  Volume= 0.336 af,  Atten= 0%,  Lag= 0.0 min



Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs



Link 5L: Total Discharge
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Summary for Subcatchment 1S: Existing



Runoff = 7.37 cfs @ 12.01 hrs,  Volume= 0.386 af,  Depth> 2.88"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  25-Year Rainfall=4.59"



Area (ac) CN Adj Description
0.680 96 Gravel surface, HSG C
0.470 73 Woods, Fair, HSG C
0.240 98 Unconnected pavement, HSG D
0.220 80 >75% Grass cover, Good, HSG D
1.610 87 86 Weighted Average, UI Adjusted
1.370 85.09% Pervious Area
0.240 14.91% Impervious Area
0.240 100.00% Unconnected



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min



Subcatchment 1S: Existing
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Type II 24-hr
25-Year Rainfall=4.59"
Runoff Area=1.610 ac
Runoff Volume=0.386 af
Runoff Depth>2.88"
Tc=10.0 min
UI Adjusted CN=86



7.37 cfs
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Summary for Subcatchment 2S: Post Detained



Runoff = 4.93 cfs @ 12.01 hrs,  Volume= 0.272 af,  Depth> 3.47"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  25-Year Rainfall=4.59"



Area (ac) CN Description
0.640 98 Paved parking, HSG C
0.300 80 >75% Grass cover, Good, HSG D
0.940 92 Weighted Average
0.300 31.91% Pervious Area
0.640 68.09% Impervious Area



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min



Subcatchment 2S: Post Detained
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Type II 24-hr
25-Year Rainfall=4.59"
Runoff Area=0.940 ac
Runoff Volume=0.272 af
Runoff Depth>3.47"
Tc=10.0 min
CN=92



4.93 cfs
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Summary for Subcatchment 4S: Undetained Runoff



Runoff = 2.74 cfs @ 12.01 hrs,  Volume= 0.140 af,  Depth> 2.52"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  25-Year Rainfall=4.59"



Area (ac) CN Adj Description
0.530 80 >75% Grass cover, Good, HSG D
0.140 98 Unconnected pavement, HSG D
0.670 84 82 Weighted Average, UI Adjusted
0.530 79.10% Pervious Area
0.140 20.90% Impervious Area
0.140 100.00% Unconnected



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min



Subcatchment 4S: Undetained Runoff
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Type II 24-hr
25-Year Rainfall=4.59"
Runoff Area=0.670 ac
Runoff Volume=0.140 af
Runoff Depth>2.52"
Tc=10.0 min
UI Adjusted CN=82



2.74 cfs
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Summary for Pond 3P: Detention Basin



Inflow Area = 0.940 ac, 68.09% Impervious,  Inflow Depth > 3.47"    for  25-Year event
Inflow = 4.93 cfs @ 12.01 hrs,  Volume= 0.272 af
Outflow = 2.02 cfs @ 12.16 hrs,  Volume= 0.272 af,  Atten= 59%,  Lag= 9.1 min
Primary = 2.02 cfs @ 12.16 hrs,  Volume= 0.272 af



Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 752.55' @ 12.16 hrs   Surf.Area= 1,488 sf   Storage= 2,401 cf



Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 6.5 min ( 758.1 - 751.6 )



Volume Invert Avail.Storage Storage Description
#1 750.50' 7,076 cf Custom Stage Data (Prismatic) Listed below (Recalc)
#2 748.10' 71 cf 18.00"  Round 12-13



L= 40.0'  S= 0.0052 '/'
#3 747.72' 92 cf 15.00"  Round 11-15



L= 75.0'  S= 0.0068 '/'
#4 748.31' 189 cf 18.00"  Round 13-14



L= 107.0'  S= 0.0065 '/'
#5 748.10' 10 cf CB 12 (Prismatic) Listed below (Recalc)
#6 748.31' 22 cf CB 13 (Prismatic) Listed below (Recalc)
#7 748.23' 18 cf CB 15 (Prismatic) Listed below (Recalc)



7,478 cf Total Available Storage



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



750.50 4 0 0
751.00 857 215 215
752.00 1,236 1,047 1,262
753.00 1,673 1,455 2,716
754.00 2,166 1,920 4,636
755.00 2,715 2,441 7,076



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



748.10 4 0 0
750.50 4 10 10



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



748.31 4 0 0
753.80 4 22 22



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



748.23 4 0 0
752.80 4 18 18
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Device Routing     Invert Outlet Devices
#1 Primary 747.72' 18.00"  Round Culvert   



L= 15.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 747.72' / 747.64'   S= 0.0053 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 1.77 sf   



#2 Device 1 747.72' 6.00" Vert. Orifice    C= 0.600   



Primary OutFlow  Max=2.02 cfs @ 12.16 hrs  HW=752.54'   (Free Discharge)
1=Culvert  (Passes 2.02 cfs of 17.16 cfs potential flow)



2=Orifice  (Orifice Controls 2.02 cfs @ 10.29 fps)



Pond 3P: Detention Basin
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Summary for Link 5L: Total Discharge



Inflow Area = 1.610 ac, 48.45% Impervious,  Inflow Depth > 3.07"    for  25-Year event
Inflow = 4.63 cfs @ 12.02 hrs,  Volume= 0.412 af
Primary = 4.63 cfs @ 12.02 hrs,  Volume= 0.412 af,  Atten= 0%,  Lag= 0.0 min



Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs



Link 5L: Total Discharge
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Summary for Subcatchment 1S: Existing



Runoff = 8.43 cfs @ 12.01 hrs,  Volume= 0.445 af,  Depth> 3.32"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  50-Year Rainfall=5.09"



Area (ac) CN Adj Description
0.680 96 Gravel surface, HSG C
0.470 73 Woods, Fair, HSG C
0.240 98 Unconnected pavement, HSG D
0.220 80 >75% Grass cover, Good, HSG D
1.610 87 86 Weighted Average, UI Adjusted
1.370 85.09% Pervious Area
0.240 14.91% Impervious Area
0.240 100.00% Unconnected



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min



Subcatchment 1S: Existing
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Type II 24-hr
50-Year Rainfall=5.09"
Runoff Area=1.610 ac
Runoff Volume=0.445 af
Runoff Depth>3.32"
Tc=10.0 min
UI Adjusted CN=86



8.43 cfs
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Summary for Subcatchment 2S: Post Detained



Runoff = 5.54 cfs @ 12.01 hrs,  Volume= 0.308 af,  Depth> 3.93"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  50-Year Rainfall=5.09"



Area (ac) CN Description
0.640 98 Paved parking, HSG C
0.300 80 >75% Grass cover, Good, HSG D
0.940 92 Weighted Average
0.300 31.91% Pervious Area
0.640 68.09% Impervious Area



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min



Subcatchment 2S: Post Detained
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Type II 24-hr
50-Year Rainfall=5.09"
Runoff Area=0.940 ac
Runoff Volume=0.308 af
Runoff Depth>3.93"
Tc=10.0 min
CN=92
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Summary for Subcatchment 4S: Undetained Runoff



Runoff = 3.17 cfs @ 12.01 hrs,  Volume= 0.164 af,  Depth> 2.93"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  50-Year Rainfall=5.09"



Area (ac) CN Adj Description
0.530 80 >75% Grass cover, Good, HSG D
0.140 98 Unconnected pavement, HSG D
0.670 84 82 Weighted Average, UI Adjusted
0.530 79.10% Pervious Area
0.140 20.90% Impervious Area
0.140 100.00% Unconnected



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min



Subcatchment 4S: Undetained Runoff
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Type II 24-hr
50-Year Rainfall=5.09"
Runoff Area=0.670 ac
Runoff Volume=0.164 af
Runoff Depth>2.93"
Tc=10.0 min
UI Adjusted CN=82



3.17 cfs
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Summary for Pond 3P: Detention Basin



Inflow Area = 0.940 ac, 68.09% Impervious,  Inflow Depth > 3.93"    for  50-Year event
Inflow = 5.54 cfs @ 12.01 hrs,  Volume= 0.308 af
Outflow = 2.10 cfs @ 12.17 hrs,  Volume= 0.308 af,  Atten= 62%,  Lag= 9.6 min
Primary = 2.10 cfs @ 12.17 hrs,  Volume= 0.308 af



Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 752.88' @ 12.17 hrs   Surf.Area= 1,634 sf   Storage= 2,920 cf



Plug-Flow detention time= 7.7 min calculated for 0.308 af (100% of inflow)
Center-of-Mass det. time= 7.7 min ( 756.3 - 748.6 )



Volume Invert Avail.Storage Storage Description
#1 750.50' 7,076 cf Custom Stage Data (Prismatic) Listed below (Recalc)
#2 748.10' 71 cf 18.00"  Round 12-13



L= 40.0'  S= 0.0052 '/'
#3 747.72' 92 cf 15.00"  Round 11-15



L= 75.0'  S= 0.0068 '/'
#4 748.31' 189 cf 18.00"  Round 13-14



L= 107.0'  S= 0.0065 '/'
#5 748.10' 10 cf CB 12 (Prismatic) Listed below (Recalc)
#6 748.31' 22 cf CB 13 (Prismatic) Listed below (Recalc)
#7 748.23' 18 cf CB 15 (Prismatic) Listed below (Recalc)



7,478 cf Total Available Storage



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



750.50 4 0 0
751.00 857 215 215
752.00 1,236 1,047 1,262
753.00 1,673 1,455 2,716
754.00 2,166 1,920 4,636
755.00 2,715 2,441 7,076



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



748.10 4 0 0
750.50 4 10 10



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



748.31 4 0 0
753.80 4 22 22



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



748.23 4 0 0
752.80 4 18 18
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Device Routing     Invert Outlet Devices
#1 Primary 747.72' 18.00"  Round Culvert   



L= 15.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 747.72' / 747.64'   S= 0.0053 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 1.77 sf   



#2 Device 1 747.72' 6.00" Vert. Orifice    C= 0.600   



Primary OutFlow  Max=2.09 cfs @ 12.17 hrs  HW=752.87'   (Free Discharge)
1=Culvert  (Passes 2.09 cfs of 17.85 cfs potential flow)



2=Orifice  (Orifice Controls 2.09 cfs @ 10.66 fps)



Pond 3P: Detention Basin
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Summary for Link 5L: Total Discharge



Inflow Area = 1.610 ac, 48.45% Impervious,  Inflow Depth > 3.52"    for  50-Year event
Inflow = 5.12 cfs @ 12.02 hrs,  Volume= 0.472 af
Primary = 5.12 cfs @ 12.02 hrs,  Volume= 0.472 af,  Atten= 0%,  Lag= 0.0 min



Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs



Link 5L: Total Discharge
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Summary for Subcatchment 1S: Existing



Runoff = 9.48 cfs @ 12.01 hrs,  Volume= 0.504 af,  Depth> 3.76"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-Year Rainfall=5.59"



Area (ac) CN Adj Description
0.680 96 Gravel surface, HSG C
0.470 73 Woods, Fair, HSG C
0.240 98 Unconnected pavement, HSG D
0.220 80 >75% Grass cover, Good, HSG D
1.610 87 86 Weighted Average, UI Adjusted
1.370 85.09% Pervious Area
0.240 14.91% Impervious Area
0.240 100.00% Unconnected



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min
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Type II 24-hr
100-Year Rainfall=5.59"
Runoff Area=1.610 ac
Runoff Volume=0.504 af
Runoff Depth>3.76"
Tc=10.0 min
UI Adjusted CN=86
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Summary for Subcatchment 2S: Post Detained



Runoff = 6.15 cfs @ 12.01 hrs,  Volume= 0.344 af,  Depth> 4.39"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-Year Rainfall=5.59"



Area (ac) CN Description
0.640 98 Paved parking, HSG C
0.300 80 >75% Grass cover, Good, HSG D
0.940 92 Weighted Average
0.300 31.91% Pervious Area
0.640 68.09% Impervious Area



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min
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Type II 24-hr
100-Year Rainfall=5.59"
Runoff Area=0.940 ac
Runoff Volume=0.344 af
Runoff Depth>4.39"
Tc=10.0 min
CN=92
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Summary for Subcatchment 4S: Undetained Runoff



Runoff = 3.61 cfs @ 12.01 hrs,  Volume= 0.188 af,  Depth> 3.36"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-Year Rainfall=5.59"



Area (ac) CN Adj Description
0.530 80 >75% Grass cover, Good, HSG D
0.140 98 Unconnected pavement, HSG D
0.670 84 82 Weighted Average, UI Adjusted
0.530 79.10% Pervious Area
0.140 20.90% Impervious Area
0.140 100.00% Unconnected



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min



Subcatchment 4S: Undetained Runoff
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Type II 24-hr
100-Year Rainfall=5.59"
Runoff Area=0.670 ac
Runoff Volume=0.188 af
Runoff Depth>3.36"
Tc=10.0 min
UI Adjusted CN=82
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Summary for Pond 3P: Detention Basin



Inflow Area = 0.940 ac, 68.09% Impervious,  Inflow Depth > 4.39"    for  100-Year event
Inflow = 6.15 cfs @ 12.01 hrs,  Volume= 0.344 af
Outflow = 2.16 cfs @ 12.17 hrs,  Volume= 0.344 af,  Atten= 65%,  Lag= 10.0 min
Primary = 2.16 cfs @ 12.17 hrs,  Volume= 0.344 af



Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 753.20' @ 12.17 hrs   Surf.Area= 1,783 sf   Storage= 3,456 cf



Plug-Flow detention time= 9.5 min calculated for 0.344 af (100% of inflow)
Center-of-Mass det. time= 8.9 min ( 754.9 - 746.0 )



Volume Invert Avail.Storage Storage Description
#1 750.50' 7,076 cf Custom Stage Data (Prismatic) Listed below (Recalc)
#2 748.10' 71 cf 18.00"  Round 12-13



L= 40.0'  S= 0.0052 '/'
#3 747.72' 92 cf 15.00"  Round 11-15



L= 75.0'  S= 0.0068 '/'
#4 748.31' 189 cf 18.00"  Round 13-14



L= 107.0'  S= 0.0065 '/'
#5 748.10' 10 cf CB 12 (Prismatic) Listed below (Recalc)
#6 748.31' 22 cf CB 13 (Prismatic) Listed below (Recalc)
#7 748.23' 18 cf CB 15 (Prismatic) Listed below (Recalc)



7,478 cf Total Available Storage



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



750.50 4 0 0
751.00 857 215 215
752.00 1,236 1,047 1,262
753.00 1,673 1,455 2,716
754.00 2,166 1,920 4,636
755.00 2,715 2,441 7,076



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



748.10 4 0 0
750.50 4 10 10



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



748.31 4 0 0
753.80 4 22 22



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



748.23 4 0 0
752.80 4 18 18
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Device Routing     Invert Outlet Devices
#1 Primary 747.72' 18.00"  Round Culvert   



L= 15.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 747.72' / 747.64'   S= 0.0053 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 1.77 sf   



#2 Device 1 747.72' 6.00" Vert. Orifice    C= 0.600   



Primary OutFlow  Max=2.16 cfs @ 12.17 hrs  HW=753.18'   (Free Discharge)
1=Culvert  (Passes 2.16 cfs of 18.47 cfs potential flow)



2=Orifice  (Orifice Controls 2.16 cfs @ 10.99 fps)



Pond 3P: Detention Basin
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Inflow Area=0.940 ac
Peak Elev=753.20'
Storage=3,456 cf
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Summary for Link 5L: Total Discharge



Inflow Area = 1.610 ac, 48.45% Impervious,  Inflow Depth > 3.96"    for  100-Year event
Inflow = 5.61 cfs @ 12.02 hrs,  Volume= 0.531 af
Primary = 5.61 cfs @ 12.02 hrs,  Volume= 0.531 af,  Atten= 0%,  Lag= 0.0 min



Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs



Link 5L: Total Discharge
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Storm Pipe & Stream 
 Calculations 



 
 



 
 
 
 
 
 
 
 
 











Q(Reqd.)   = CIA ; I = from IDF curves          
Q(Prov.)    = AV               
V = (1.49/n)*R^(2/3)*S^(1/2)             



STORM SEWER COMPUTATIONS
for



CAROLS BURGER KING - LIBERTY TOWNSHIP



Q



10 yr 10 yr Low High



14 - 13 0.20 0.20 0.87 0.17 0.17 5 5 0.6 1.20 753.42 0.25 0.0448 1.20 0.0005 0.06 748.14 748.25



15 0.016 0.63 3.40 4.17 110.0 749.00 748.31



13 - 12 0.13 0.33 0.91 0.12 0.29 5 5.6 0.2 2.02 753.82 0.10 0.0207 2.02 0.0006 0.02 748.10 748.14



18 0.016 0.57 3.65 6.45 37.0 748.31 748.10



12 - 11 0.07 0.40 0.50 0.04 0.33 5 5 0.4 2.26 750.50 0.50 0.1017 2.26 0.0007 0.05 747.95 748.10



18 0.016 0.56 3.62 6.40 68.0 748.10 747.72



11 - 10 0.07 0.92 0.94 0.07 0.74 5 5.4 0.1 5.12 751.76 0.50 0.0971 5.12 0.0036 0.05 747.80 747.95



18 0.016 0.53 3.54 6.25 15.0 747.72 747.64



10 - 9 0.00 0.92 0.00 0.00 0.74 5 5.5 0.4 5.12 750.65 0.25 0.0318 5.12 0.0036 0.23 747.54 747.80



18 0.016 0.35 2.86 5.06 63.0 747.64 747.42



15 - 11 0.45 0.45 0.77 0.35 0.35 5 5 0.4 2.40 752.80 0.25 0.0485 2.40 0.0021 0.16 747.82 748.03



15 0.016 0.68 3.54 4.34 75.0 748.23 747.72



Sidwalk Culvert - 0.11 0.11 0.66 0.07 0.07 5 5 0.2 0.50 754.80 0.25 0.0369 0.50 0.0003 0.01 753.08 753.13



12 0.016 0.70 3.08 2.42 23.0 753.16 753.00



HGL Elev.



LOCATION  DESIGN



Inlet Outlet
Drainage



Area
Incre. 
Acres



Total 
Acres



"C"
Incre.
C x A



"n"
Value



Slope
%



V
ft/sec



Q
CFS



5-year HGL
5yr 



Flowrate 
(cfs)



6.92



TIMEAREA 



Sum
C x A



To Inlet
Ti (min)



In Pipe
Tp min



Req.
CFS



Pipe Size 
Inches



Pipe
Length



Invert
Up end



Invert
Lo end



Loss
Coeff.



K



Minor 
Losses



Hm



PROFILE
"I"  in/hr



Intensity



Total
Tc (min)



T/C



6.92



6.92



6.92



Frictional 
Slope



Sf



6.92 6.92



6.92



6.92



6.92



Major 
Losses = 



Sf * L



"I"  in/hr



6.92



6.92



6.92



6.92



6.92
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Bypass Ditch



Trapezoidal
Bottom Width (ft) =  6.00
Side Slopes (z:1) =  3.00, 3.00
Total Depth (ft) =  2.00
Invert Elev (ft) =  752.00
Slope (%) =  1.25
N-Value =  0.015



Calculations
Compute by: Q vs Depth
No. Increments =  50



Highlighted
Depth (ft) =  1.68
Q (cfs) =  220.98
Area (sqft) =  18.55
Velocity (ft/s) =  11.91
Wetted Perim (ft) =  16.63
Crit Depth, Yc (ft) =  2.00
Top Width (ft) =  16.08
EGL (ft) =  3.89



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



Elev (ft) Depth (ft)Section



751.50 -0.50



752.00 0.00



752.50 0.50



753.00 1.00



753.50 1.50



754.00 2.00



754.50 2.50



755.00 3.00



Reach (ft)
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Appendix A 
Tributary Maps 



 
 
 
 



 
 
 



 
 
 
 
 
 











HAMILTON MIDDLETOWN ROAD (SR-4)
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1160 Dublin Road, Suite 100
Columbus, OH 43215-1052
614-441-4222 (Office)
www.manniksmithgroup.com


 


From: Teresa Barnes <BarnesT@bceo.org> 
Sent: Friday, August 3, 2018 9:50 AM
To: Kyle J. Wrentmore <KWrentmore@manniksmithgroup.com>; Melissa A. Miller
<MAMiller@manniksmithgroup.com>
Subject: FW: Burger King - Horseshoe Bend Rd.
 


Kyle and Melissa
 
I have received a set of construction drawings with a building permit for the
proposed Burger King site – however – I have not received a response to my
last email with additional questions/comments.
I cannot approve BCEO portion of the building permit until these items are
addressed.
Let me know if you have any questions.
 
THANKS
Teresa
 


 
From: Teresa Barnes 
Sent: Wednesday, July 18, 2018 11:56 AM
To: 'Kyle J. Wrentmore'
Cc: Melissa A. Miller
Subject: RE: Burger King - Horseshoe Bend Rd.



http://www.manniksmithgroup.com/





 


Kyle and Melissa
 
I have reviewed the updated drawings and calculations and have the following
comments:
 


1.     The calculated 100-year ponding elevation is stated to be 753.65;
however, structures 10, 11 and 15 have grate elevations below this.
Therefore, water will be exiting these structures – has this volume been
accounted for? Options would be to increase the size of the basin to
lower the elevation or raise the structure grate elevations. Please note
that it is not permissible to utilize the parking lot as ponding/storage for
detention purposes.


2.     The N-value used to calculate the depth of water within the re-routed
channel is 0.015. Per the ODOT Hydraulic Manual, the minimum N-value
for rip rap is 0.023 – with a normal value of 0.033. If the higher N-value is
used – what is the water surface elevation within the re-routed channel
compared to the existing water surface elevation? Would grouting the
rip-rap for the first 50-feet of the channel be possible – this would allow
for the lower N-value to be used. Again, we need to ensure that the new
channel does not alter the existing water surface elevation on the
property to the south.


 
Let me know if you have any questions.
THANKS
 
Teresa
 







 
From: Kyle J. Wrentmore [mailto:KWrentmore@manniksmithgroup.com] 
Sent: Friday, June 29, 2018 4:59 PM
To: Teresa Barnes
Cc: Melissa A. Miller
Subject: RE: Burger King - Horseshoe Bend Rd.
 
Teresa,
 
The following documents are attached addressing the comments mentioned below.
 


·         Revised construction site plans
·         Stormwater management report
·         Disposition of comments
·         Tele-vac email regarding water quality structure maintenance.


 
Please let us know if you need anything further.
 
Thank you,
 
Kyle J. Wrentmore, EI
Civil Engineer
The Mannik & Smith Group, Inc.
1160 Dublin Road, Suite 100
Columbus, OH 43215-1052
614-441-4222 (Office)
www.manniksmithgroup.com


 


From: Teresa Barnes <BarnesT@bceo.org> 
Sent: Friday, June 15, 2018 4:42 PM
To: Kyle J. Wrentmore <KWrentmore@manniksmithgroup.com>
Cc: Melissa A. Miller <MAMiller@manniksmithgroup.com>



mailto:KWrentmore@manniksmithgroup.com

http://www.manniksmithgroup.com/

mailto:BarnesT@bceo.org

mailto:KWrentmore@manniksmithgroup.com

mailto:MAMiller@manniksmithgroup.com





Subject: RE: Burger King - Horseshoe Bend Rd.
 


Kyle
 
I sincerely apologize for the delay – there has just been a massive rush of
submittals – and I am getting through things as fast as I possibly can.
 
Below are comments for the proposed Burger King
 


1.     The proposed entrance of Horseshoe Bend indicates the painting of a
“straight” arrow in; however, the traffic is not permitted to go straight –
therefore, this arrow should be changed to a “right-only” arrow


2.     “Do Not Enter” signs should also be added to the plan – not just the
painting on the pavement.


3.     Is there a cross-access agreement with the property to the west along SR
4? Will a cross-access easement be provided through this site? How does
this proposed access point align with the existing improvments on the
west property? Why is the pavement stopped short of the property line –
if this stops short – who is responsible for completing the pavement in
the future? Ensure that the grading of this area allows for the water to
get to the nearby catch basin, the proposed sidewalk appears high.


4.     The proposed culvert under the sidewalk will be required to a 12-inch
diameter pipe minimum.


5.     Sheet C300, lists the Existing Storm Structure schedule – using numbers
to identify the structures; #6 invert appears to be below the invert for #5
which is downstream – please verify and revise accordingly; and where is
structure #7


6.     The proposed storm structures are also labeled with numbers – this is
very confusing with the existing storm structures; please consider
different labeling. Reference to the proposed structures should be
included with the existing structure schedule.


7.     The proposed water quality structure is proposed to be installed
approximately 40-feet from pavement. The specified structure will
require maintenance – usually performed using a vactor truck – how will
the truck be able to access this structure?







8.     Include invert information  on the orifice plate detail for structure #3 on
sheet C301.


9.     The proposed/required silt fence must be placed on the Burger King
property (not on the property to the south)


10.Page 64 of the storm water report indicates that the 100-year water
elevation within the relocated ditch will reach 753.68; however, on sheet
C300, the 100-year elevation is marked well below that elevation; please
verify and revise accordingly.


 
The placement of a private drainage easement over the re-routed drainage
easement is a possibility – however, it really does not alter anything – it is a
natural waterway that is required to be maintained by the property owner –
therefore, the inclusion of a drainage easement would not be “required” by
BCEO.
 
Let me know if you have any questions.
THANKS
Teresa


 


 
From: Kyle J. Wrentmore [mailto:KWrentmore@manniksmithgroup.com] 
Sent: Wednesday, May 23, 2018 11:37 AM
To: Teresa Barnes
Cc: Melissa A. Miller
Subject: Burger King - Horseshoe Bend Rd.
 
Teresa,


Per our phone conversation last Friday, attached is a current set of site construction drawings and a
copy of the Stormwater management report for engineering review. Will the proposed re-route of
the ditch along the southwest portion of the site require a drainage easement? Refer to sheet C300.



mailto:KWrentmore@manniksmithgroup.com





Please let us know if you need anything further.
 
Thank you,
 
Kyle J. Wrentmore, EI
Civil Engineer
The Mannik & Smith Group, Inc.
1160 Dublin Road, Suite 100
Columbus, OH 43215-1052
614-441-4222 (Office)
www.manniksmithgroup.com


 
 


CONFIDENTIALITY NOTICE


The information contained in this communication and its attachment(s) is intended only for the use of the
individual to whom it is addressed and may contain information that is privileged, confidential or exempt
from disclosure. If the reader of this message is not the intended recipient, you are hereby notified that any
dissemination, distribution or copying of this communication is prohibited. If you have received this
communication in error, please notify postmaster@manniksmithgroup.com and delete the communication
without retaining any copies. Thank you.
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The information contained in this communication and its attachment(s) is intended only for the use of the
individual to whom it is addressed and may contain information that is privileged, confidential or exempt
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CONFIDENTIALITY NOTICE


The information contained in this communication and its attachment(s) is intended only for the use of the
individual to whom it is addressed and may contain information that is privileged, confidential or exempt
from disclosure. If the reader of this message is not the intended recipient, you are hereby notified that any
dissemination, distribution or copying of this communication is prohibited. If you have received this
communication in error, please notify postmaster@manniksmithgroup.com and delete the communication
without retaining any copies. Thank you.
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From: Steve E. Fox
To: Teresa Barnes
Cc: Melissa A. Miller
Subject: Burger King SR4/Horseshoe Bend
Date: Thursday, December 21, 2017 4:38:54 PM
Attachments: StreamStats Flow Statistics Report.pdf


Site_OPT 5b revised mound.pdf
Site_OPT 5b-Prelim Grading.pdf
60-in Pipe.pdf
Channel.pdf


Hi Theresa,
 
Per our conversation last week, here are some exhibits for a couple of scenarios that we ran with the
existing stream:


·         Liberty Township is requiring a 6’ mound, with an 8’ fence for the entire length of south
property line.


·         Per Streamstats, the 100-yr Q=221 CFS
·         Our Eco department has determined that the stream is regulated and we’ll need a USACE


permit for either the culvert or relocated channel
·         The option with the stream relocation seems to be my preferred, as the depth stays at 754’


carrying the 221 cfs and allows for flood routing.
·         If we use a 60” pipe, the depth gets up to 757.52, close to the FF of the existing house south


of us
 
Please review and let us know your thoughts. We aren’t sure how committed the township is to
having the mound along the entire south parcel line yet.
 
Steve Fox, PE, CPESC
Project Manager
The Mannik & Smith Group, Inc.
1160 Dublin Road, Suite 100
Columbus, OH 43215-1052
614-441-4222 (Office)
614-452-4628 (Direct)
614-623-5717 (Mobile)
 
www.MannikSmithGroup.com
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			Site_OPT 5b revised mound-1


			Site_OPT 5b revised mound-2
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Culvert Report
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Thursday, Dec 21 2017



Circular Culvert



Invert Elev Dn (ft) =  751.00
Pipe Length (ft) =  100.00
Slope (%) =  2.00
Invert Elev Up (ft) =  753.00
Rise (in) =  60.0
Shape =  Circular
Span (in) =  60.0
No. Barrels =  2
n-Value =  0.012
Culvert Type =  Circular Concrete
Culvert Entrance =  Square edge w/headwall (C)
Coeff. K,M,c,Y,k =  0.0098, 2, 0.0398, 0.67, 0.5



Embankment
Top Elevation (ft) =  761.00
Top Width (ft) =  9.00
Crest Width (ft) =  220.00



Calculations
Qmin (cfs) =  190.00
Qmax (cfs) =  221.00
Tailwater Elev (ft) =  (dc+D)/2



Highlighted
Qtotal (cfs) =  221.00
Qpipe (cfs) =  221.00
Qovertop (cfs) =  0.00
Veloc Dn (ft/s) =  6.57
Veloc Up (ft/s) =  9.00
HGL Dn (ft) =  755.00
HGL Up (ft) =  756.00
Hw Elev (ft) =  757.52
Hw/D (ft) =  0.90
Flow Regime =  Inlet Control
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Channel Report
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Thursday, Dec 21 2017



Bypass Ditch



Trapezoidal
Bottom Width (ft) =  6.00
Side Slopes (z:1) =  3.00, 3.00
Total Depth (ft) =  2.00
Invert Elev (ft) =  752.00
Slope (%) =  1.25
N-Value =  0.015



Calculations
Compute by: Q vs Depth
No. Increments =  20



Highlighted
Depth (ft) =  2.00
Q (cfs) =  314.53
Area (sqft) =  24.00
Velocity (ft/s) =  13.11
Wetted Perim (ft) =  18.65
Crit Depth, Yc (ft) =  2.00
Top Width (ft) =  18.00
EGL (ft) =  4.67
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The information contained in this communication and its attachment(s) is intended only for the use of the
individual to whom it is addressed and may contain information that is privileged, confidential or exempt
from disclosure. If the reader of this message is not the intended recipient, you are hereby notified that any
dissemination, distribution or copying of this communication is prohibited. If you have received this
communication in error, please notify postmaster@manniksmithgroup.com and delete the communication
without retaining any copies. Thank you.








From: Melissa A. Miller
To: Eric Pottenger; Dylan Meyer
Cc: Teresa Barnes; Matthew Loeffler
Subject: RE: Horseshoe Bend Rd, Liberty TWP-Burger King Development
Date: Thursday, December 07, 2017 4:23:46 PM


Good afternoon, Eric.
 
Carrols Corporation and MSG met with Liberty Township last week for a pre-application meeting.  At
that time, Andy Juengling and Bryan Behrmann advised that we follow up with the county regarding
traffic study requirements and storm water related to the ditch that routes through this site.
 
I left a message with both Teresa and Matthew today, and wanted to follow up via email with all.
 


·         Is a traffic study required for the southern access point only (as you have noted the
northern access on Horse Shoe Bend would not be permitted)?  If so, could you please
forward requirements?


·         Our client is investigating the possibility of a frontage shared access with the property to the
west in order to have a second access point to this site.  Would this trigger any additional
traffic study requirements?


·         Is the county aware if the ditch through this site is a regulated stream?  We have proposed a
formal delineation to our client, but wanted to see if you had any insight as well.


·         A 6’ mound is required to screen the residences to the south.  This will require piping at
least some of the ditch through this site.  Are record plans or reports for the existing pipe
under Hamilton Middletown Road (and subsequently through the shopping center) available
to verify tributary areas?


 
Thank you again for your assistance!
 
Melissa A. Miller
Project Manager
The Mannik & Smith Group, Inc.
614-441-4222 x1207 (Office)
937-902-3581 (Cell)
 


From: Eric Pottenger [mailto:PottengerE@bceo.org] 
Sent: Thursday, October 19, 2017 3:07 PM
To: Dylan Meyer
Cc: Melissa A. Miller; Teresa Barnes; Matthew Loeffler
Subject: RE: Horseshoe Bend Rd, Liberty TWP-Burger King Development
 
Dylan,
 
Comments incorporated within your message.
 
Sincerely,
Eric



mailto:MAMiller@manniksmithgroup.com

mailto:PottengerE@bceo.org

mailto:DMeyer@manniksmithgroup.com

mailto:BarnesT@bceo.org

mailto:LoefflerM@bceo.org





 
Eric J. Pottenger
Development Services Manager
pottengere@bceo.org
 
Butler County Engineer's Office
1921 Fairgrove Avenue (SR4)
Hamilton, OH 45011-1965
D: 513.785.4121 | T: 513.867.5744
M: 513.678.6325 | F: 513.867.5849


 


From: Dylan Meyer [mailto:DMeyer@manniksmithgroup.com] 
Sent: Thursday, October 12, 2017 3:00 PM
To: Eric Pottenger
Cc: Melissa A. Miller
Subject: Horseshoe Bend Rd, Liberty TWP-Burger King Development
 
Good afternoon Eric,
 
Thank you for speaking with me earlier this week. The information you have provided has been very
helpful to our team thus far as we work on the report for our client. As mentioned in my call, we are
working with a restaurant client, Carrols Corp., through the due diligence phase investigating a
possible Burger King located just east and across Horseshoe Bend Rd from the Taco Bell.
 
The attached layout is provided for reference initially but is being refined prior to proceeding to
formal site plan submittal. There are a few items that I am still seeking information on to finish our
report, and any feedback would be very helpful and appreciated!
 


·         Submittal process: it is my understanding that full engineering plans are submitted to the
County Building and Zoning Dept, and then distributed to the Engineer’s office and Water
and Sewer office. Is that correct? Or are full engineering plans submitted to Liberty TWP, and
then routed to the County from there? Township does not distribute site plans for review,
only zone changes. You can submit site plans directly to BCEO or County Building and Zoning
Department. Revisions must be sent directly to department requesting revisions. BCEO only
reviews access, grading storm water and site layout. Butler County Water and Sewer
Department can assist you with their review process.


·         Review: can you provide any information on review fees? If not, is Theresa Barnes the
person to talk to about that? BCEO does not charge a review fee. Other department may
have review fees.


·         Are “as-built” drawings required? Yes. As-built of storm drainage system and/or detention is
required prior to final inspection for certificate of occupancy.


·         I previously noted that there is a permit required for drive construction in the Horseshoe
Bend right of way. Does a single permit include utility connections, grading, landscaping



mailto:pottengere@bceo.org

http://www.bceo.org/

mailto:DMeyer@manniksmithgroup.com





within the right of way? No. Our review/approval does not constitute a blanket permit. A
utility permit (for installation/connection of water & sanitary sewer within road right-of-way)
is required. A driveway permit will be necessary for construction, and permanent driveway.
Grading within the right-of-way is often a condition of the building permit site/plan approval.
As discussed, our Access Management Regulation prohibits driveway access points which are
in conflict with existing/proposed turn lanes. Similar to the adjacent development, the
access closest to SR 4 would not be granted.


 
Again, thank you for your time and feedback as we work on our report. Your assistance is very much
appreciated.
 
Best regards,
 
Dylan Meyer, EI
Civil Engineer I
The Mannik & Smith Group, Inc.
1160 Dublin Road, Suite 100
Columbus, OH 43215
(614) 441-4222 x 1218
 
www.MannikSmithGroup.com
 


 
 


CONFIDENTIALITY NOTICE


The information contained in this communication and its attachment(s) is intended only for the
use of the individual to whom it is addressed and may contain information that is privileged,
confidential or exempt from disclosure. If the reader of this message is not the intended
recipient, you are hereby notified that any dissemination, distribution or copying of this
communication is prohibited. If you have received this communication in error, please notify
postmaster@manniksmithgroup.com and delete the communication without retaining any
copies. Thank you.


CONFIDENTIALITY NOTICE


The information contained in this communication and its attachment(s) is intended only for the use of the
individual to whom it is addressed and may contain information that is privileged, confidential or exempt



http://www.manniksmithgroup.com/

mailto:postmaster@manniksmithgroup.com





from disclosure. If the reader of this message is not the intended recipient, you are hereby notified that any
dissemination, distribution or copying of this communication is prohibited. If you have received this
communication in error, please notify postmaster@manniksmithgroup.com and delete the communication
without retaining any copies. Thank you.








From: Matthew Loeffler
To: "Melissa A. Miller"; Eric Pottenger; Dylan Meyer
Cc: Teresa Barnes; Andy Juengling (ajuengling@liberty-township.com); Bryan Behrmann
Subject: RE: Horseshoe Bend Rd, Liberty TWP-Burger King Development
Date: Friday, December 08, 2017 10:50:23 AM


Good morning, Melissa.
 
Due to the size of your proposed development and the existing traffic control, no traffic study is
required for the proposed Burger King development and the single southern access point aligned
with the existing access drive for Taco Bell, Waffle House and LaRosa’s.  No additional traffic study
would be required for shared frontage access with western parcel.  We will want to review the
location and proposed traffic flow pertaining to a frontage road.
 
Matthew J. Loeffler, PE
BCEO Traffic Engineer
1921 Fairgrove Avenue (SR 4)
Hamilton, Ohio 45011
513-785-4109
www.bceo.org/traffic
 


From: Melissa A. Miller [mailto:MAMiller@manniksmithgroup.com] 
Sent: Thursday, December 07, 2017 4:24 PM
To: Eric Pottenger; Dylan Meyer
Cc: Teresa Barnes; Matthew Loeffler
Subject: RE: Horseshoe Bend Rd, Liberty TWP-Burger King Development
 
Good afternoon, Eric.
 
Carrols Corporation and MSG met with Liberty Township last week for a pre-application meeting.  At
that time, Andy Juengling and Bryan Behrmann advised that we follow up with the county regarding
traffic study requirements and storm water related to the ditch that routes through this site.
 
I left a message with both Teresa and Matthew today, and wanted to follow up via email with all.
 


·         Is a traffic study required for the southern access point only (as you have noted the
northern access on Horse Shoe Bend would not be permitted)?  If so, could you please
forward requirements?


·         Our client is investigating the possibility of a frontage shared access with the property to the
west in order to have a second access point to this site.  Would this trigger any additional
traffic study requirements?


·         Is the county aware if the ditch through this site is a regulated stream?  We have proposed a
formal delineation to our client, but wanted to see if you had any insight as well.


·         A 6’ mound is required to screen the residences to the south.  This will require piping at
least some of the ditch through this site.  Are record plans or reports for the existing pipe
under Hamilton Middletown Road (and subsequently through the shopping center) available
to verify tributary areas?
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Thank you again for your assistance!
 
Melissa A. Miller
Project Manager
The Mannik & Smith Group, Inc.
614-441-4222 x1207 (Office)
937-902-3581 (Cell)
 


From: Eric Pottenger [mailto:PottengerE@bceo.org] 
Sent: Thursday, October 19, 2017 3:07 PM
To: Dylan Meyer
Cc: Melissa A. Miller; Teresa Barnes; Matthew Loeffler
Subject: RE: Horseshoe Bend Rd, Liberty TWP-Burger King Development
 
Dylan,
 
Comments incorporated within your message.
 
Sincerely,
Eric
 


Eric J. Pottenger
Development Services Manager
pottengere@bceo.org
 
Butler County Engineer's Office
1921 Fairgrove Avenue (SR4)
Hamilton, OH 45011-1965
D: 513.785.4121 | T: 513.867.5744
M: 513.678.6325 | F: 513.867.5849


 


From: Dylan Meyer [mailto:DMeyer@manniksmithgroup.com] 
Sent: Thursday, October 12, 2017 3:00 PM
To: Eric Pottenger
Cc: Melissa A. Miller
Subject: Horseshoe Bend Rd, Liberty TWP-Burger King Development
 
Good afternoon Eric,
 
Thank you for speaking with me earlier this week. The information you have provided has been very
helpful to our team thus far as we work on the report for our client. As mentioned in my call, we are
working with a restaurant client, Carrols Corp., through the due diligence phase investigating a
possible Burger King located just east and across Horseshoe Bend Rd from the Taco Bell.
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The attached layout is provided for reference initially but is being refined prior to proceeding to
formal site plan submittal. There are a few items that I am still seeking information on to finish our
report, and any feedback would be very helpful and appreciated!
 


·         Submittal process: it is my understanding that full engineering plans are submitted to the
County Building and Zoning Dept, and then distributed to the Engineer’s office and Water
and Sewer office. Is that correct? Or are full engineering plans submitted to Liberty TWP, and
then routed to the County from there? Township does not distribute site plans for review,
only zone changes. You can submit site plans directly to BCEO or County Building and Zoning
Department. Revisions must be sent directly to department requesting revisions. BCEO only
reviews access, grading storm water and site layout. Butler County Water and Sewer
Department can assist you with their review process.


·         Review: can you provide any information on review fees? If not, is Theresa Barnes the
person to talk to about that? BCEO does not charge a review fee. Other department may
have review fees.


·         Are “as-built” drawings required? Yes. As-built of storm drainage system and/or detention is
required prior to final inspection for certificate of occupancy.


·         I previously noted that there is a permit required for drive construction in the Horseshoe
Bend right of way. Does a single permit include utility connections, grading, landscaping
within the right of way? No. Our review/approval does not constitute a blanket permit. A
utility permit (for installation/connection of water & sanitary sewer within road right-of-way)
is required. A driveway permit will be necessary for construction, and permanent driveway.
Grading within the right-of-way is often a condition of the building permit site/plan approval.
As discussed, our Access Management Regulation prohibits driveway access points which are
in conflict with existing/proposed turn lanes. Similar to the adjacent development, the
access closest to SR 4 would not be granted.


 
Again, thank you for your time and feedback as we work on our report. Your assistance is very much
appreciated.
 
Best regards,
 
Dylan Meyer, EI
Civil Engineer I
The Mannik & Smith Group, Inc.
1160 Dublin Road, Suite 100
Columbus, OH 43215
(614) 441-4222 x 1218
 
www.MannikSmithGroup.com
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CONFIDENTIALITY NOTICE


The information contained in this communication and its attachment(s) is intended only for the
use of the individual to whom it is addressed and may contain information that is privileged,
confidential or exempt from disclosure. If the reader of this message is not the intended
recipient, you are hereby notified that any dissemination, distribution or copying of this
communication is prohibited. If you have received this communication in error, please notify
postmaster@manniksmithgroup.com and delete the communication without retaining any
copies. Thank you.


CONFIDENTIALITY NOTICE


The information contained in this communication and its attachment(s) is intended only for the use of the
individual to whom it is addressed and may contain information that is privileged, confidential or exempt
from disclosure. If the reader of this message is not the intended recipient, you are hereby notified that any
dissemination, distribution or copying of this communication is prohibited. If you have received this
communication in error, please notify postmaster@manniksmithgroup.com and delete the communication
without retaining any copies. Thank you.
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From: Teresa Barnes
To: "Kyle J. Wrentmore"
Subject: RE: Burger King - Horseshoe Bend Rd.
Date: Friday, August 03, 2018 2:58:23 PM


Kyle
 
I have released BCEO portions of the building permit – with the following
comments seen below:
 
 
This office has reviewed the construction drawings as submitted via email on
August 3, 2018 and has found them to be acceptable with the following
comments:
 
Sheet C301 calls out both a 5.5-inch and a 6-inch orifice for structure 11; please
revise drawing according to the storm water calculations.
 
Please note that the certificate of occupancy will be held for the submission of
the storm drain system as-built drawing.
 
Let me know if you have any questions
THANKS
 
Teresa
 


 
From: Kyle J. Wrentmore [mailto:KWrentmore@manniksmithgroup.com] 
Sent: Friday, August 03, 2018 2:12 PM
To: Teresa Barnes
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Cc: Melissa A. Miller
Subject: RE: Burger King - Horseshoe Bend Rd.
 
Teresa,
 
Attached is a revised set of construction site plans and Stormwater management report. See
responses to your comments below. Please let us know if you need anything further.
 
 


1.     The calculated 100-year ponding elevation is stated to be 753.65;
however, structures 10, 11 and 15 have grate elevations below this.
Therefore, water will be exiting these structures – has this volume been
accounted for? Options would be to increase the size of the basin to
lower the elevation or raise the structure grate elevations. Please note
that it is not permissible to utilize the parking lot as ponding/storage for
detention purposes.


The orifice in storm structure 11 was modified to lower the 100 year elevation as well as slight
modifications to the grading. The current 100 year storm does not overtop structures 11 and 15.
Storm structure #10 is downstream of the control structure and will not overtop.


 
2.     The N-value used to calculate the depth of water within the re-routed


channel is 0.015. Per the ODOT Hydraulic Manual, the minimum N-value
for rip rap is 0.023 – with a normal value of 0.033. If the higher N-value is
used – what is the water surface elevation within the re-routed channel
compared to the existing water surface elevation? Would grouting the
rip-rap for the first 50-feet of the channel be possible – this would allow
for the lower N-value to be used. Again, we need to ensure that the new
channel does not alter the existing water surface elevation on the
property to the south.


Keyed Note 7 was added to sheet C300 to specify grouting the rip-rap for the first 50 feet of the
channel.


 
Thank you,
 
Kyle J. Wrentmore, EI
Civil Engineer
The Mannik & Smith Group, Inc.
1160 Dublin Road, Suite 100
Columbus, OH 43215-1052
614-441-4222 (Office)
www.manniksmithgroup.com



http://www.manniksmithgroup.com/





 


From: Teresa Barnes <BarnesT@bceo.org> 
Sent: Friday, August 3, 2018 9:50 AM
To: Kyle J. Wrentmore <KWrentmore@manniksmithgroup.com>; Melissa A. Miller
<MAMiller@manniksmithgroup.com>
Subject: FW: Burger King - Horseshoe Bend Rd.
 


Kyle and Melissa
 
I have received a set of construction drawings with a building permit for the
proposed Burger King site – however – I have not received a response to my
last email with additional questions/comments.
I cannot approve BCEO portion of the building permit until these items are
addressed.
Let me know if you have any questions.
 
THANKS
Teresa
 


 
From: Teresa Barnes 
Sent: Wednesday, July 18, 2018 11:56 AM
To: 'Kyle J. Wrentmore'
Cc: Melissa A. Miller
Subject: RE: Burger King - Horseshoe Bend Rd.
 


Kyle and Melissa
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I have reviewed the updated drawings and calculations and have the following
comments:
 


1.     The calculated 100-year ponding elevation is stated to be 753.65;
however, structures 10, 11 and 15 have grate elevations below this.
Therefore, water will be exiting these structures – has this volume been
accounted for? Options would be to increase the size of the basin to
lower the elevation or raise the structure grate elevations. Please note
that it is not permissible to utilize the parking lot as ponding/storage for
detention purposes.


2.     The N-value used to calculate the depth of water within the re-routed
channel is 0.015. Per the ODOT Hydraulic Manual, the minimum N-value
for rip rap is 0.023 – with a normal value of 0.033. If the higher N-value is
used – what is the water surface elevation within the re-routed channel
compared to the existing water surface elevation? Would grouting the
rip-rap for the first 50-feet of the channel be possible – this would allow
for the lower N-value to be used. Again, we need to ensure that the new
channel does not alter the existing water surface elevation on the
property to the south.


 
Let me know if you have any questions.
THANKS
 
Teresa
 


 
From: Kyle J. Wrentmore [mailto:KWrentmore@manniksmithgroup.com] 
Sent: Friday, June 29, 2018 4:59 PM



mailto:KWrentmore@manniksmithgroup.com





To: Teresa Barnes
Cc: Melissa A. Miller
Subject: RE: Burger King - Horseshoe Bend Rd.
 
Teresa,
 
The following documents are attached addressing the comments mentioned below.
 


·         Revised construction site plans
·         Stormwater management report
·         Disposition of comments
·         Tele-vac email regarding water quality structure maintenance.


 
Please let us know if you need anything further.
 
Thank you,
 
Kyle J. Wrentmore, EI
Civil Engineer
The Mannik & Smith Group, Inc.
1160 Dublin Road, Suite 100
Columbus, OH 43215-1052
614-441-4222 (Office)
www.manniksmithgroup.com


 


From: Teresa Barnes <BarnesT@bceo.org> 
Sent: Friday, June 15, 2018 4:42 PM
To: Kyle J. Wrentmore <KWrentmore@manniksmithgroup.com>
Cc: Melissa A. Miller <MAMiller@manniksmithgroup.com>
Subject: RE: Burger King - Horseshoe Bend Rd.
 


Kyle
 
I sincerely apologize for the delay – there has just been a massive rush of
submittals – and I am getting through things as fast as I possibly can.
 
Below are comments for the proposed Burger King
 


1.     The proposed entrance of Horseshoe Bend indicates the painting of a
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“straight” arrow in; however, the traffic is not permitted to go straight –
therefore, this arrow should be changed to a “right-only” arrow


2.     “Do Not Enter” signs should also be added to the plan – not just the
painting on the pavement.


3.     Is there a cross-access agreement with the property to the west along SR
4? Will a cross-access easement be provided through this site? How does
this proposed access point align with the existing improvments on the
west property? Why is the pavement stopped short of the property line –
if this stops short – who is responsible for completing the pavement in
the future? Ensure that the grading of this area allows for the water to
get to the nearby catch basin, the proposed sidewalk appears high.


4.     The proposed culvert under the sidewalk will be required to a 12-inch
diameter pipe minimum.


5.     Sheet C300, lists the Existing Storm Structure schedule – using numbers
to identify the structures; #6 invert appears to be below the invert for #5
which is downstream – please verify and revise accordingly; and where is
structure #7


6.     The proposed storm structures are also labeled with numbers – this is
very confusing with the existing storm structures; please consider
different labeling. Reference to the proposed structures should be
included with the existing structure schedule.


7.     The proposed water quality structure is proposed to be installed
approximately 40-feet from pavement. The specified structure will
require maintenance – usually performed using a vactor truck – how will
the truck be able to access this structure?


8.     Include invert information  on the orifice plate detail for structure #3 on
sheet C301.


9.     The proposed/required silt fence must be placed on the Burger King
property (not on the property to the south)


10.Page 64 of the storm water report indicates that the 100-year water
elevation within the relocated ditch will reach 753.68; however, on sheet
C300, the 100-year elevation is marked well below that elevation; please
verify and revise accordingly.


 
The placement of a private drainage easement over the re-routed drainage







easement is a possibility – however, it really does not alter anything – it is a
natural waterway that is required to be maintained by the property owner –
therefore, the inclusion of a drainage easement would not be “required” by
BCEO.
 
Let me know if you have any questions.
THANKS
Teresa


 


 
From: Kyle J. Wrentmore [mailto:KWrentmore@manniksmithgroup.com] 
Sent: Wednesday, May 23, 2018 11:37 AM
To: Teresa Barnes
Cc: Melissa A. Miller
Subject: Burger King - Horseshoe Bend Rd.
 
Teresa,


Per our phone conversation last Friday, attached is a current set of site construction drawings and a
copy of the Stormwater management report for engineering review. Will the proposed re-route of
the ditch along the southwest portion of the site require a drainage easement? Refer to sheet C300.
Please let us know if you need anything further.
 
Thank you,
 
Kyle J. Wrentmore, EI
Civil Engineer
The Mannik & Smith Group, Inc.
1160 Dublin Road, Suite 100
Columbus, OH 43215-1052
614-441-4222 (Office)
www.manniksmithgroup.com



mailto:KWrentmore@manniksmithgroup.com

http://www.manniksmithgroup.com/





 
 


CONFIDENTIALITY NOTICE


The information contained in this communication and its attachment(s) is intended only for the use of the
individual to whom it is addressed and may contain information that is privileged, confidential or exempt
from disclosure. If the reader of this message is not the intended recipient, you are hereby notified that any
dissemination, distribution or copying of this communication is prohibited. If you have received this
communication in error, please notify postmaster@manniksmithgroup.com and delete the communication
without retaining any copies. Thank you.
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From: Teresa Barnes
To: "Steve E. Fox"
Cc: Melissa A. Miller; Eric Pottenger; Matthew Loeffler
Subject: RE: Burger King SR4/Horseshoe Bend
Date: Friday, December 22, 2017 11:48:10 AM


Steve
 
As previously stated, BCEO would not be likely to approve a site plan that raises
the water surface elevation for the property to the south. With a headwater of
757.5-feet upstream of a proposed pipe, this would eliminate this choice from
BCEO perspective. Therefore, BCEO preference would also be the stream
relocation. Note – the proposed grading provided would need some alteration
as the point the stream leaves the south property is below 753. The proposed
grading fills this are to above 754. In any case, given that the stream is
“regulated” and a permit from the USACE will be required – BCEO will defer to
the permit issued by USACE for the stream.
 
A few additional comments:


1.     The existing access on the opposite side of Horseshoe Bend shall be
shown on the site plan – to ensure that alignment is provided.


2.     No information has been included as to how the site intendeds to
address storm water quality or quantity. The site will be required to
address both.


3.     BCEO will need a copy of the signed easement agreement with the
property to the west along SR 747.


 
Let me know if you have any questions.
THANKS


Teresa
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From: Steve E. Fox [mailto:SFox@manniksmithgroup.com] 
Sent: Thursday, December 21, 2017 4:39 PM
To: Teresa Barnes
Cc: Melissa A. Miller
Subject: Burger King SR4/Horseshoe Bend
 
Hi Theresa,
 
Per our conversation last week, here are some exhibits for a couple of scenarios that we ran with the
existing stream:


·         Liberty Township is requiring a 6’ mound, with an 8’ fence for the entire length of south
property line.


·         Per Streamstats, the 100-yr Q=221 CFS
·         Our Eco department has determined that the stream is regulated and we’ll need a USACE


permit for either the culvert or relocated channel
·         The option with the stream relocation seems to be my preferred, as the depth stays at 754’


carrying the 221 cfs and allows for flood routing.
·         If we use a 60” pipe, the depth gets up to 757.52, close to the FF of the existing house south


of us
 
Please review and let us know your thoughts. We aren’t sure how committed the township is to
having the mound along the entire south parcel line yet.
 
Steve Fox, PE, CPESC
Project Manager
The Mannik & Smith Group, Inc.
1160 Dublin Road, Suite 100
Columbus, OH 43215-1052
614-441-4222 (Office)
614-452-4628 (Direct)
614-623-5717 (Mobile)
 
www.MannikSmithGroup.com
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without retaining any copies. Thank you.
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From: Kyle J. Wrentmore
To: Teresa Barnes
Cc: Melissa A. Miller
Subject: Burger King - Horseshoe Bend Rd.
Date: Wednesday, May 23, 2018 11:37:48 AM
Attachments: 2018.05.23 C5530002 Stormwater Narrative.pdf


2018.05.23 Buger King - Liberty Twp.pdf


Teresa,


Per our phone conversation last Friday, attached is a current set of site construction drawings and a
copy of the Stormwater management report for engineering review. Will the proposed re-route of
the ditch along the southwest portion of the site require a drainage easement? Refer to sheet C300.
Please let us know if you need anything further.
 
Thank you,
 
Kyle J. Wrentmore, EI
Civil Engineer
The Mannik & Smith Group, Inc.
1160 Dublin Road, Suite 100
Columbus, OH 43215-1052
614-441-4222 (Office)
www.manniksmithgroup.com
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EXECUTIVE SUMMARY 
 
Introduction 
 
The following report presents the detailed design and analysis of the stormwater 
management plan for the new Carols Burger King at on Horse Shoe Bend Road, Liberty 
Township, OH.  
 
Detention for the site will be provided through the use of a backwater basin and storm 
pipe.  The disturbed area is 1.61 acres. The following designs were calculated to meet the 
Butler County Subdivision Regulations stormwater management criteria. 
 
 
Hydrologic Analysis 
 
All hydrologic parameters were determined using methodology described in the Butler 
County Subdivision Regulations.  Both Pre-Development and Post-Development runoff 
and peak discharge amounts were calculated using HydroCAD 10.00-11 software. 
 
Pre-Development Conditions 
 
The existing 2.29 ac site consists of existing asphalt and concrete pavement and gravel 
and wooded areas. The existing site storm water drains to an existing swale that is 
classified as a stream on the southern portion of the site. The stream outlets to an existing 
54” storm sewer on the adjacent property at the northwest corner of the site. A pre-
developed number of 87 was calculated for the site as shown on Page 3 of the attached 
HydroCAD output. The proposed stormwater management system accounts for the 
disturbed 1.61 acre site. The pre-development peak runoff rates for each area are shown 
in Table 1. 
 



Table 1 
Pre-Development Peak Flow Rates 



 
Storm Event 



(Yr.) 
Peak Flow Rate1 



(cfs) 
1 3.16 
2 3.57 
5 4.15 
10 4.63 
25 5.28 
50 5.79 
100 6.30 



1From HydroCAD “Subcatchment 1S: Existing” 
 
 
 











Post-Development Conditions 
 
The proposed project consists of an approximately 3,000 square foot Burger King 
restaurant, a new parking lot, and the associated storm sewer system that discharges to an 
existing along the west side of the current property. The proposed development will 
reroute the existing stream and maintain the existing capacity and outlet. Refer to page 
76. An orifice plate with a 7-inch diameter opening will restrict the developed flows to 
the required parameters.  Due to the site constraints, 0.67 acres of the site will discharge 
directly offsite undetained. These small areas, mainly on the south and west limits of the 
disturbed area will maintain their existing drainage patterns. This discharge has been 
included in the analysis as a direct release and is included in the overall release rate. A 
post-developed curve number of 88 was calculated for the property as shown on Page 8 
of the HydroCAD output. The post-development peak runoff rates for each area are 
shown in Table 2. 
  
Analysis 
 
The Butler County Subdivision Regulations requires the attenuation of post-developed 
peak site discharge in accordance with the Critical Storm Method. The Critical Storm 
Method requires the attenuation of the post-developed critical storm back to less than or 
equal to the pre-developed peak 1-year discharge rate. Additionally, for all storms greater 
than the critical storm, the development is required to reduce the flow rate by one storm 
event to the pre-development peak discharge rate.  
 



Pre-Development 1-Year Storm Event: 0.140 af 
Post-Development 1-Year Storm Event: 0.167 af 



% Increase in runoff volume = 19.28% (2-year critical storm) 
 
The post-development hydrographs were routed through the underground detention 
system which is restricted by an orifice to reduce the post-developed release rates.  The 
direct release and the detained discharge hydrographs were combined to determine the 
actual release rates, which have been reduced to at or below the allowable rates 
 
Post Construction Water Quality BMP 
 
The proposed construction will disturb more than 1 acre; therefore the Ohio 
Environmental Protection Agency (OEPA) requires compliance with the “General Permit 
for Construction Storm Water Discharge”.  The General Permit requires the construction 
of a Post-Construction Water Quality Best Management Practice (BMP).  To conform to 
this requirement, the project will be utilizing an ADS Barracuda S-4 Water Quality Unit. 
Refer to page 6.  
 
 



 
 
 











PROJECT SUMMARY 
 
 
Project Name: Carols Corporation, Burger King  
 
Location:  Horse Shoe Bend Road, Liberty Township, OH 
 
Project Description: The proposed project consists of an approximately 3,000 square 



foot Burger King restaurant, a new parking lot, and the 
associated storm sewer system 



 
Existing Use: General Business (B-2) 
 
Proposed Use: General Business (B-2) 
 
Area: Disturbed area =  1.61 Ac. 
 Impervious Area =  0.78 Ac. 
  
Detention Type: Dry Detention Basin  
 
Critical Storm Event: 2 year post-developed storm event controlled to the pre-



developed 1 year rate 
 
EPA-Water Quality: ADS Barracuda S-4 Water Quality Unit 
 



Table 2 
Stormwater Management Summary Table 



Storm 
Event 



 
Pre-



Developed  
Peak Flow 



Rates1 



Allowable 
Peak 
Flow 



Rates2 



Developed Flow Rates 



Peak 
Ponding 



Elev. 
Storage 



Vol. 



Detained 
Peak 
Flow3 



Un-
detained 



Peak 
Flow4 



 
Total 
Peak 
Flow5 



(yr) (cfs) (cfs) (cfs) (cfs) (cfs) (ft) (cf) 
1 3.16 3.16 1.46 0.91 2.34 751.33 582 
2 3.57 3.16 1.54 1.27 2.76 751.69 959 
5 4.15 3.57 1.63 1.78 3.33 752.15 1,515 
10 4.63 4.15 1.69 2.18 3.78 752.50 1,995 
25 5.28 4.63 1.77 2.74 4.40 752.93 2,668 
50 5.79 5.28 1.83 3.17 4.88 753.26 3,227 
100 6.30 5.79 1.88 3.61 5.35 753.56 3,796 



1From HydroCAD “Subcatchment 1S: Existing”  2Based on 2-year critical storm.  3From HydroCAD “Pond 
3P: Detention Basin”  4From HydroCAD “Subcatchment 4S: Undetained Runoff”  5From  HydroCAD 
“Link 5L: Total Discharge” 
 











Area contributing to Alt BMP 0.940 ac
Impervious Area = 0.640 ac



Pervious Area = 0.300
Composite Runoff Coefficient, C = 0.77



C = ( 0.640 x 0.90 ) +  ( 0.30 x 0.50 )  = 0.77



Types of Surface C
Pavement 0.90



Berms and slopes 4:1 or flatter 0.50
Berms and slopes steeper than 4:1 0.70



Determine Q=CiA



Composite Runoff Coefficient, C = 0.77
Intensity, i = 0.65 inch/hour [from ODOT L&D Manual Vol. 2 Sect. 1115.5]



Area contributing to Alt BMP, A = 0.940
Q = 0.47 cfs



Recommended Water Quality Unit: ADS Barracuda S4
Water Quality Unit Capacity: 1.25 cfs



Water Quality Flow Determination



ODOT Table 1101-2



0.940
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Background
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The soil surveys that comprise your AOI were mapped at 
1:15,800.



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: Butler County, Ohio
Survey Area Data: Version 16, Sep 26, 2017



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



Date(s) aerial images were photographed: Feb 6, 2012—Oct 26, 
2014



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.
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Hydrologic Soil Group



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



MsC2 Miamian-Russell silt 
loams, 6 to 12 percent 
slopes, eroded



C 2.1 76.6%



RvB2 Russell-Miamian silt 
loams, 2 to 6 percent 
slopes, moderately 
eroded



C 0.7 23.4%



Totals for Area of Interest 2.8 100.0%



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.
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Rating Options



Aggregation Method: Dominant Condition



Component Percent Cutoff: None Specified 



Tie-break Rule: Higher
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Appendix 9:  Adjusting Hydrologic Soil Group for Construction



This appendix provides hydrologic soil group (HSG) values for undisturbed Ohio soils and 
predictable HSG values for Ohio soils that are altered by construction practices. 



Hydrologic soil groups are used to assign a Curve Number (CN) when performing runoff cal-
culations or in hydrologic models.  Soil map units have been assigned to the four Hydrologic 
Soil Groups in technical resources and soil resources published by the USDA Natural 
Resource Conservation Service1 (NRCS). NRCS HSG values are based on undisturbed, 
naturally-occurring soils. In contrast, soils at development sites are typically changed dra-
matically by construction practices that remove topsoil, change the soil profile and compact 
soils with heavy equipment. The runoff potential of a site is significantly impacted by these 
changes and should be reflected in hydrologic modeling and runoff calculations. 



The following tables contain the HSGs and predicted HSGs for post-construction that were 
developed by applying the HSG criteria to modeled representative post-construction soil 
profiles. The modeled scenario consisted of the removal of the topsoil and subsoil to a 
depth of 18 inches and the compaction of the zone from 0 to 6 inches at the new surface.  A 
fuller explanation of this process is available at the end of this appendix.



Soil Map Unit Component HSG1 Post-Const
HSG



Aaron C D
Abscota Variant (Warren) A No Eval.
Adrian A/D D
Aetna B/D D
Alexandria C D
Alford B D
Algansee A/D D
Algiers B/D D
Allegheny B C
Allegheny Variant (Belmont,  Pike) B No Eval.
Allis D D
Alvada B/D D
Amanda C D
Amanda Variant (Licking) B No Eval.
Arkport A A
Ashton B D
Atlas D D
Aurand C/D D
Ava C D
Avonburg D D
Barkcamp A No Eval.



Soil Map Unit Component HSG1 Post-Const
HSG



Barkcamp (CL surface) A A
Barkcamp (L surface) A B
Beasley C No Eval.
Beaucoup C/D D
Belmore B C
Belpre C No Eval.
Bennington C/D D
Berks B D
Bethesda C D
Biglick D D
Birkbeck B D
Bixler B D
Blairton C No Eval.
Blakeslee B/D D
Blanchester C/D D
Blount C/D D
Bogart B/D D
Bogart Variant (Mahoning) C No Eval.
Bonnell C D
Bonnie C/D D
Bono C/D D



Notes: CL = clay loam; L = loam; substr = substratum;  limestne substr = limestone substratum; Dual classes in Ohio, such as A/D, B/D, C/D 
are given for drained or undrained condition; No Eval. = No evaluation performed.  



1. Hydrologic Soil Groups (HSGs) for Ohio (for undisturbed naturally-occuring sites) were updated in 2008 and should be used rather 
than HSGs from earlier publications (http://www.oh.nrcs.usda.gov/technical/soils/OH_hsg.pdf or contact the USDA Natural Resources 
Conservation Service in Columbus, Ohio).  You may also utilize www.OhioERIN.com to find site specific HSG (unaltered). 
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Soil Map Unit Component HSG1 Post-Const
HSG



Hoytville Variant C/D D
Huntington B D
Hyatts C/D D
Ionia B No Eval.
Iva C/D D
Jenera C/D D
Jeneva B No Eval.
Jessup C D
Jimtown B/D D
Johnsburg D D
Joliet D D
Jonesboro C D
Jules B No Eval.
Kanawha B C
Kane B/D D
Keene C D
Kendallville C C
Kensington B C/D
Kerston C/D D
Kibbie B/D D
Killbuck C/D D
Kings Variant C/D D
Kingsville A/D D
Kinn B No Eval.
Knoxdale B No Eval.
Kokomo C/D D
Kyger A/D D
Lakin A A
Lamberjack B/D D
Lamson A/D D
Landes A A
Lanier A A
Latham D D
Latty C/D D
Latty (till substr) C/D D
Lawshe D D
Lenawee C/D D
Lenawee Variant C/D D
Leoni A No Eval.
Lewisburg D D
Library Variant C/D D
Libre C No Eval.
Licking C D
Lily B D



Soil Map Unit Component HSG1 Post-Const
HSG



Lindside C D
Linwood B/D D
Lippincott B/D D
Lobdell C D
Lockport D D
Lorain C/D D
Lordstown C D
Lorenzo A No Eval.
Losantville D D
Loudon C D
Loudonville C D
Lowell C D
Lucas D D
Lumberton B D
Luray C/D D
Luray Variant (Stark) B/D D
Lybrand C D
Lykens C D
Mahalasville B/D D
Mahoning C/D D
Marblehead D D
Marengo B/D D
Markland C D
Martinsville B D
Martisco B/D D
Martisco Variant (Logan) C/D D
McGary C/D D
McGary Variant C/D D
McGuffey D D
Mechanicsburg B C
Medway C D
Medway Variant C D
Medway (limestne substr) B/D D
Melvin B/D D
Mentor B D
Mermill C/D D
Mermill Variant C/D D
Mertz C C
Metamora B/D D
Miami C D
Miami Variant C No Eval.
Miamian C D
Miamian Variant C No Eval.
Milford C/D D



Notes: CL = clay loam; L = loam; substr = substratum;  limestne substr = limestone substratum; Dual classes in Ohio, such as A/D, B/D, C/D 
are given for drained or undrained condition; No Eval. = No evaluation performed. 



1. Hydrologic Soil Groups (HSGs) for Ohio (for undisturbed naturally-occuring sites) were updated in 2008 and should be used rather 
than HSGs from earlier publications (http://www.oh.nrcs.usda.gov/technical/soils/OH_hsg.pdf or contact the USDA Natural Resources 
Conservation Service in Columbus, Ohio).  You may also utilize www.OhioERIN.com to find site specific HSG (unaltered). 
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Soil Map Unit Component HSG1 Post-Const
HSG



Ravenna D D
Rawson D D
Red Hook B/D D
Reesville B/D D
Remsen D D
Rensselaer B/D D
Rensselaer (till substr) B/D D
Richland B D
Riddles B C
Rigley A A
Rigley Variant A No Eval.
Rimer A/D D
Rimer (deep phase) A/D D
Risingsun C/D D
Ritchey D D
Rittman D D
Rockmill B/D D
Rodman A A
Rollersville C/D D
Romeo D D
Roselms D D
Ross B C
Ross Variant D D
Rossburg B D
Rossmoyne C D
Roundhead C/D D
Rush B D
Russell B D
Russell (bedrock substr) B No Eval.
Sandusky B/D D
Sarahsville D D
Saranac C/D D
Sardinia B D
Savona B/D D
Saylesville C D
Schaffenaker A D
Schaffer C/D D
Scioto B No Eval.
Sciotoville C D
Sebring C/D D
Sebring Variant C/D D
Secondcreek C/D D
Sees C D
Senecaville C/D D



Soil Map Unit Component HSG1 Post-Const
HSG



Seward A D
Sewell A No Eval.
Shawtown B No Eval.
Sheffield D D
Shelocta B D
Shinrock C D
Shinrock Variant (Henry) C/D D
Shinrock (till substr) C/D D
Shoals B/D D
Shoals (mod deep) C/D D
Shoals Variant C/D D
Sisson B D
Skidmore A C
Skidmore Variant A No Eval.
Sleeth B/D D
Sligo B No Eval.
Sloan B/D D
Sloan (mod deep) B/D D
Sloan Variant B/D D
Sloan (limestone substr) B/D D
Smothers C/D D
Spargus B No Eval.
Sparta A No Eval.
Spinks A A
Spinks (deep to limestone) A No Eval.
St. Clair D D
Stafford A/D D
Stanhope B/D D
Steinsburg B D
Stendal B/D D
Stone C/D D
Stonelick A B
Strawn D D
Stringley A No Eval.
Sugarvalley B/D D
Summitville C D
Swanton B/D D
Switzerland B No Eval.
Taggart C/D D
Tarhollow C D
Tarlton C No Eval.
Tedrow A/D D
Tedrow (till substr) (Wood) C/D D
Teegarden C/D D



Notes: CL = clay loam; L = loam; substr = substratum;  limestne substr = limestone substratum; Dual classes in Ohio, such as A/D, B/D, C/D 
are given for drained or undrained condition; No Eval. = No evaluation performed. 



1. Hydrologic Soil Groups (HSGs) for Ohio (for undisturbed naturally-occuring sites) were updated in 2008 and should be used rather 
than HSGs from earlier publications (http://www.oh.nrcs.usda.gov/technical/soils/OH_hsg.pdf or contact the USDA Natural Resources 
Conservation Service in Columbus, Ohio).  You may also utilize www.OhioERIN.com to find site specific HSG (unaltered). 
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Hydrologic Soil Groups for Post-construction Soils



Hydrologic soil groups were created as a simple means to categorize inherent soil runoff 
potential and are commonly used to assign an appropriate Curve Number (CN) for 
hydrologic modeling purposes.  Soil types have been assigned to hydrologic soil groups 
(HSG) in soil survey publications.  In Ohio the HSGs are based on undisturbed, naturally 
occurring soils in an agricultural field or woodland setting.  Soils properties at develop-
ment sites are often changed dramatically by construction practices.  Topsoil is removed, 
soil profiles are truncated or covered by grading activities, and exposed surfaces are 
compacted by heavy equipment traffic.  The runoff potential is significantly impacted by 
these changes to the soil.  This project predicts changes to HSG for soils that are altered 
by standard construction practices by applying the HSG criteria to modeled post-con-
struction soil profiles.



Data for soil horizons from the USDA National Soil Information System (NASIS1) data-
base were used to represent pre-construction profiles.  From soil series with HSG = A, B 
or C, 150 soil series of significant extent in Ohio were selected for evaluation.  A repre-
sentative component was selected from official data sets for each series from commonly 
occurring map units.  The standard construction practices were defined as:  the removal of 
18 inches of soil material from the top of the soil profile and the compaction of the zone 
from 0 to 6 inches at the new surface.  To mirror the impact of the construction prac-
tices, layer depths in the component soil moisture table data were adjusted to reflect the 
removal of 18 inches (46 cm.) of soil.  Similar adjustments were made to layer depths for 
the component soil moisture (water table) table and the component restrictions (imper-
meable layers) table.  At the new surface, the top 6-inch (15 cm.) layer was modified in 
the component horizon table to show changes in infiltration caused by compaction at the 
surface.  The USDA SPAW2 tool was used to populate infiltration rates for the compacted 
soils utilizing pedon transfer functions.  A report generator in NASIS was programmed 
to assign HSG criteria to each component.  A comparison of the model’s pre-construction 
to post-construction HSG values showed that most soils are downgraded by 1 or 2 HSG 
classes as a result of standard construction practices.



To calculate post-construction HSG, standard construction practices were defined as:  the 
removal of 18 inches of soil material from the top of the soil profile and the compaction 
of the zone from 0 to 6 inches at the new surface.



In 2008, USDA-NRCS soil scientists in Ohio revised the HSG assigned to soil map 
unit data in their NASIS database.  HSG were revised because of changes to Part 630 
Chapter 7 of the National Engineering Handbook. Criteria for assignment of HSG was 
revised in Chapter 7.  The published data had been compiled from manual calculations 
of soil profile data for each map unit.  The previously published HSGs were computed 
on a component (soil series) basis, with representative groups based on the series typical 
pedon description and Soil Interpretation Record (old Soil 5 form) depths.  For the revi-



1  Information regarding the USDA National Soil Information System (NASIS) database is available at http://soils.usda.gov/technical/
nasis/index.html.
2  SPAW is a daily hydrologic budget model for agricultural fields and ponds developed by Dr. Keith Saxton, USDA-ARS (retired).  This 
model includes a Soil Water Characteristics Hydraulic Properties Calculator, a program developed by Saxton and Dr. Walter Rawls 
USDA-ARS (retired) that can be used to estimate soil water tension, conductivity and water holding capability based on soil texture, 
organic matter, gravel content, salinity, and compaction.  The model is available at: http://hydrolab.arsusda.gov/SPAW/Index.htm (site 
last updated on Oct 29, 2009).



Methods



Overview
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sion, they used a report generator that calculated HSGs from published soil layer data.  A 
large number of map units had different groups when calculated with the report generator 
than what had been published in the official data set.  The report generator, which uses 
the criteria from Chapter 7 of Part 630 NEH, is run on soil map units, not components 
(series). Because of variation in depth to restrictive features, similar map units could 
receive different HSG by using the report generator. The differences in HSGs were due to 
changes in criteria in addition to variations between map units of the same component.  In 
2008 and 2009, NRCS edited their official data to show the revised HSG values.  From 
the revised HSG values, soil components (series) with HSG = A, B or C, 150 soil series 
of significant extent in Ohio were selected for evaluation.  



Soil component data is published by county soil survey areas in Ohio.  To reflect regional 
variations in soil properties for a single named component, each county’s component data 
set is unique for the occurrence of that soil type in that county – and in some counties, the 
component data is unique for each occurrence in a map unit.  For a single component soil 
type named, the statewide database may contain a few, several or many unique data sets. 
An effort was made to select a representative component data set for each component 
by reviewing map unit characteristics.  Map unit extent and distribution was evaluated.  
Preference was given to map units with larger acreage and to map units centrally located 
to the geographic distribution. 



Layer depths in the component horizon (CH) table data were adjusted to reflect the 
removal of 18 inches (46 cm.) of soil.  Any layer where bottom depth is less than or equal 
to 46 cm was deleted.  Any layer where the bottom depth was greater than 46 cm and the 
top depth was less than 46 cm, the top depth was set at 0 cm. and 46 cm. was subtracted 
from the bottom depth.  If the resulting layer was less than 6 cm. thick, it was deleted and 
the top depth of the next lowest layer was set at 0 cm.  Where top depth greater than 46 
cm, 46 cm was subtracted from both top and bottom depth.  



The depth of two soil features that influence HSG are tracked independently of the CH 
table: soil water tables and soil restrictive features.  Depth to soil water tables is stored 
in the component soil moisture (CSM) table and depth to restrictive features is stored in 
the component restrictions (CR) table. In both tables, top and bottom layer depths for all 
layers were edited by subtracting 46 cm, and values less than 0 cm edited as 0 cm.  



Layer depths and Ksat values in the CH table data were adjusted to reflect creation of 
a 6 in. (15 cm.) zone of compacted surface during construction.  If the thickness of the 
surface layer of the cut-soil was less than or equal to 25 cm the entire layer was used to 
represent the compacted zone.  If it was greater than 25 cm, the upper 15 cm was repli-
cated and modified to show compaction.  The surface layer of the cut soil was copied and 
pasted above the original layer.  The depths of the pasted layer were set at top equal to 0 
cm and bottom equal to 15 cm.  The top depth for the copied layer was set at top equal to 
15 cm.



The USDA-ARS pedon transfer function tool ‘SPAW’ was used to calculate the Ksat 
values for the compacted surface.  Ksat low range values were calculated using high clay 
percent and low sand percent and gravel percent; and conversely Ksat high values were 
calculated using low clay percent and high sand and gravel percent.  Organic matter and 
salinity were assumed to be 0 percent.  The compaction level was set at ‘dense’ resulting 
in a 110 percent compaction value.



Data used in the post-construction calculations for HSG values can be viewed in NASIS.  
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Load data from Area Type equal to Ohio Urban; Area equal to Ohio Urban Land; and 
Area Symbol equal to OHUL.  Legend status equal to ‘non-project’.  An edit setup in the 
MO13 directory named “Marietta Urban” was created to view layer data that was edited 
in the post-construction data map units.  The standard report named “EXPORT HSG 
data;” in the MO11 Directory was used to generate HSGs.)



As a companion project to the development of the post-construction data set for NASIS, 
ODNR-DSWC soil scientist planned to gather soil profile descriptions for post-construc-
tion soils.  The goal was to see how accurately the standard construction practices, as 
defined in our model (the removal of 18 inches of soil material from the top of the soil 
profile and the compaction of the zone from 0 to 6 inches at the new surface), matched 
actual site data gathered from the field.    



Urban sites and soil types were identified for sampling.  In the field, site disturbances 
from construction practices were verified and profile descriptions were taken from small 
hand-dug pits.  When site conditions permitted, adjacent, undisturbed soils were also 
described.  The extent of sampling was curtailed by staff reductions that occurred during 
the project.



From 13 sites, 24 profile descriptions were collected: 14 descriptions were classified as 
‘post-construction’ and the remaining 10 descriptions were natural soils adjacent to the 
construction sites.   The post-construction soils were judged to be cut profiles at 4 sites; 
fill profiles at 9 sites and 1 site was undetermined.  Compaction was evaluated at the sites 
with a hand held penetrometer and by physical observations.  At most sites compaction 
was rated severe in at least one horizon.  The compacted horizon was not always the 
surface horizon.



Site Data
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Summary for Subcatchment 1S: Existing



Runoff = 2.78 cfs @ 12.02 hrs,  Volume= 0.140 af,  Depth> 1.04"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  1-Year Rainfall=2.37"



Area (ac) CN Adj Description
0.680 96 Gravel surface, HSG C
0.470 73 Woods, Fair, HSG C
0.240 98 Unconnected pavement, HSG D
0.220 80 >75% Grass cover, Good, HSG D
1.610 87 86 Weighted Average, UI Adjusted
1.370 85.09% Pervious Area
0.240 14.91% Impervious Area
0.240 100.00% Unconnected



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min



Subcatchment 1S: Existing
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Type II 24-hr
1-Year Rainfall=2.37"
Runoff Area=1.610 ac
Runoff Volume=0.140 af
Runoff Depth>1.04"
Tc=10.0 min
UI Adjusted CN=86



2.78 cfs
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Summary for Subcatchment 2S: Post Detained



Runoff = 2.20 cfs @ 12.01 hrs,  Volume= 0.115 af,  Depth> 1.47"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  1-Year Rainfall=2.37"



Area (ac) CN Description
0.640 98 Paved parking, HSG C
0.300 80 >75% Grass cover, Good, HSG D
0.940 92 Weighted Average
0.300 31.91% Pervious Area
0.640 68.09% Impervious Area



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min



Subcatchment 2S: Post Detained
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Type II 24-hr
1-Year Rainfall=2.37"
Runoff Area=0.940 ac
Runoff Volume=0.115 af
Runoff Depth>1.47"
Tc=10.0 min
CN=92



2.20 cfs
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Summary for Subcatchment 4S: Undetained Runoff



Runoff = 0.91 cfs @ 12.02 hrs,  Volume= 0.046 af,  Depth> 0.82"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  1-Year Rainfall=2.37"



Area (ac) CN Adj Description
0.530 80 >75% Grass cover, Good, HSG D
0.140 98 Unconnected pavement, HSG D
0.670 84 82 Weighted Average, UI Adjusted
0.530 79.10% Pervious Area
0.140 20.90% Impervious Area
0.140 100.00% Unconnected



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min



Subcatchment 4S: Undetained Runoff
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Type II 24-hr
1-Year Rainfall=2.37"
Runoff Area=0.670 ac
Runoff Volume=0.046 af
Runoff Depth>0.82"
Tc=10.0 min
UI Adjusted CN=82



0.91 cfs
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Summary for Pond 3P: Detention Basin



Inflow Area = 0.940 ac, 68.09% Impervious,  Inflow Depth > 1.47"    for  1-Year event
Inflow = 2.20 cfs @ 12.01 hrs,  Volume= 0.115 af
Outflow = 1.46 cfs @ 12.10 hrs,  Volume= 0.115 af,  Atten= 34%,  Lag= 5.5 min
Primary = 1.46 cfs @ 12.10 hrs,  Volume= 0.115 af



Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 751.33' @ 12.10 hrs   Surf.Area= 980 sf   Storage= 581 cf



Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 2.4 min ( 774.3 - 771.9 )



Volume Invert Avail.Storage Storage Description
#1 751.00' 6,860 cf Custom Stage Data (Prismatic) Listed below (Recalc)
#2 747.72' 120 cf 18.0"  Round 3-4



L= 68.0'  S= 0.0056 '/'
#3 747.72' 92 cf 15.0"  Round 3-7



L= 75.0'  S= 0.0068 '/'
#4 748.06' 71 cf 18.0"  Round 4-5



L= 40.0'  S= 0.0052 '/'
7,142 cf Total Available Storage



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



751.00 856 0 0
752.00 1,236 1,046 1,046
753.00 1,673 1,455 2,501
754.00 2,165 1,919 4,420
755.00 2,715 2,440 6,860



Device Routing     Invert Outlet Devices
#1 Primary 747.72' 18.0"  Round Culvert   



L= 15.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 747.72' / 747.64'   S= 0.0053 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 1.77 sf   



#2 Device 1 747.72' 5.5" Vert. Orifice    C= 0.600   



Primary OutFlow  Max=1.46 cfs @ 12.10 hrs  HW=751.32'   (Free Discharge)
1=Culvert  (Passes 1.46 cfs of 14.37 cfs potential flow)



2=Orifice  (Orifice Controls 1.46 cfs @ 8.84 fps)
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Pond 3P: Detention Basin



Inflow
Primary



Hydrograph



Time  (hours)
20191817161514131211109876543210



F
lo



w
  (



cf
s)



2



1



0



Inflow Area=0.940 ac
Peak Elev=751.33'
Storage=581 cf



2.20 cfs



1.46 cfs











Type II 24-hr  1-Year Rainfall=2.37"C5530002
  Printed  5/10/2018Prepared by Mannik & Smith Group



Page 7HydroCAD® 10.00-21  s/n 08386  © 2018 HydroCAD Software Solutions LLC



Summary for Link 5L: Total Discharge



Inflow Area = 1.610 ac, 48.45% Impervious,  Inflow Depth > 1.20"    for  1-Year event
Inflow = 2.34 cfs @ 12.03 hrs,  Volume= 0.161 af
Primary = 2.34 cfs @ 12.03 hrs,  Volume= 0.161 af,  Atten= 0%,  Lag= 0.0 min



Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs



Link 5L: Total Discharge
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Summary for Subcatchment 1S: Existing



Runoff = 3.72 cfs @ 12.02 hrs,  Volume= 0.189 af,  Depth> 1.41"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-Year Rainfall=2.84"



Area (ac) CN Adj Description
0.680 96 Gravel surface, HSG C
0.470 73 Woods, Fair, HSG C
0.240 98 Unconnected pavement, HSG D
0.220 80 >75% Grass cover, Good, HSG D
1.610 87 86 Weighted Average, UI Adjusted
1.370 85.09% Pervious Area
0.240 14.91% Impervious Area
0.240 100.00% Unconnected



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min
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Type II 24-hr
2-Year Rainfall=2.84"
Runoff Area=1.610 ac
Runoff Volume=0.189 af
Runoff Depth>1.41"
Tc=10.0 min
UI Adjusted CN=86
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Summary for Subcatchment 2S: Post Detained



Runoff = 2.78 cfs @ 12.01 hrs,  Volume= 0.147 af,  Depth> 1.88"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-Year Rainfall=2.84"



Area (ac) CN Description
0.640 98 Paved parking, HSG C
0.300 80 >75% Grass cover, Good, HSG D
0.940 92 Weighted Average
0.300 31.91% Pervious Area
0.640 68.09% Impervious Area



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min



Subcatchment 2S: Post Detained
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2-Year Rainfall=2.84"
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Runoff Volume=0.147 af
Runoff Depth>1.88"
Tc=10.0 min
CN=92
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Summary for Subcatchment 4S: Undetained Runoff



Runoff = 1.27 cfs @ 12.02 hrs,  Volume= 0.064 af,  Depth> 1.15"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  2-Year Rainfall=2.84"



Area (ac) CN Adj Description
0.530 80 >75% Grass cover, Good, HSG D
0.140 98 Unconnected pavement, HSG D
0.670 84 82 Weighted Average, UI Adjusted
0.530 79.10% Pervious Area
0.140 20.90% Impervious Area
0.140 100.00% Unconnected



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min



Subcatchment 4S: Undetained Runoff
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Type II 24-hr
2-Year Rainfall=2.84"
Runoff Area=0.670 ac
Runoff Volume=0.064 af
Runoff Depth>1.15"
Tc=10.0 min
UI Adjusted CN=82



1.27 cfs
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Summary for Pond 3P: Detention Basin



Inflow Area = 0.940 ac, 68.09% Impervious,  Inflow Depth > 1.88"    for  2-Year event
Inflow = 2.78 cfs @ 12.01 hrs,  Volume= 0.147 af
Outflow = 1.54 cfs @ 12.12 hrs,  Volume= 0.147 af,  Atten= 45%,  Lag= 6.8 min
Primary = 1.54 cfs @ 12.12 hrs,  Volume= 0.147 af



Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 751.69' @ 12.12 hrs   Surf.Area= 1,117 sf   Storage= 959 cf



Plug-Flow detention time= 3.7 min calculated for 0.147 af (100% of inflow)
Center-of-Mass det. time= 3.7 min ( 769.8 - 766.2 )



Volume Invert Avail.Storage Storage Description
#1 751.00' 6,860 cf Custom Stage Data (Prismatic) Listed below (Recalc)
#2 747.72' 120 cf 18.0"  Round 3-4



L= 68.0'  S= 0.0056 '/'
#3 747.72' 92 cf 15.0"  Round 3-7



L= 75.0'  S= 0.0068 '/'
#4 748.06' 71 cf 18.0"  Round 4-5



L= 40.0'  S= 0.0052 '/'
7,142 cf Total Available Storage



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



751.00 856 0 0
752.00 1,236 1,046 1,046
753.00 1,673 1,455 2,501
754.00 2,165 1,919 4,420
755.00 2,715 2,440 6,860



Device Routing     Invert Outlet Devices
#1 Primary 747.72' 18.0"  Round Culvert   



L= 15.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 747.72' / 747.64'   S= 0.0053 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 1.77 sf   



#2 Device 1 747.72' 5.5" Vert. Orifice    C= 0.600   



Primary OutFlow  Max=1.53 cfs @ 12.12 hrs  HW=751.67'   (Free Discharge)
1=Culvert  (Passes 1.53 cfs of 15.22 cfs potential flow)



2=Orifice  (Orifice Controls 1.53 cfs @ 9.29 fps)
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Pond 3P: Detention Basin
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Summary for Link 5L: Total Discharge



Inflow Area = 1.610 ac, 48.45% Impervious,  Inflow Depth > 1.57"    for  2-Year event
Inflow = 2.76 cfs @ 12.03 hrs,  Volume= 0.211 af
Primary = 2.76 cfs @ 12.03 hrs,  Volume= 0.211 af,  Atten= 0%,  Lag= 0.0 min



Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs



Link 5L: Total Discharge
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Summary for Subcatchment 1S: Existing



Runoff = 4.99 cfs @ 12.01 hrs,  Volume= 0.257 af,  Depth> 1.91"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  5-Year Rainfall=3.46"



Area (ac) CN Adj Description
0.680 96 Gravel surface, HSG C
0.470 73 Woods, Fair, HSG C
0.240 98 Unconnected pavement, HSG D
0.220 80 >75% Grass cover, Good, HSG D
1.610 87 86 Weighted Average, UI Adjusted
1.370 85.09% Pervious Area
0.240 14.91% Impervious Area
0.240 100.00% Unconnected



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min
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Type II 24-hr
5-Year Rainfall=3.46"
Runoff Area=1.610 ac
Runoff Volume=0.257 af
Runoff Depth>1.91"
Tc=10.0 min
UI Adjusted CN=86
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Summary for Subcatchment 2S: Post Detained



Runoff = 3.54 cfs @ 12.01 hrs,  Volume= 0.191 af,  Depth> 2.43"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  5-Year Rainfall=3.46"



Area (ac) CN Description
0.640 98 Paved parking, HSG C
0.300 80 >75% Grass cover, Good, HSG D
0.940 92 Weighted Average
0.300 31.91% Pervious Area
0.640 68.09% Impervious Area



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min
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Type II 24-hr
5-Year Rainfall=3.46"
Runoff Area=0.940 ac
Runoff Volume=0.191 af
Runoff Depth>2.43"
Tc=10.0 min
CN=92
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Summary for Subcatchment 4S: Undetained Runoff



Runoff = 1.78 cfs @ 12.02 hrs,  Volume= 0.090 af,  Depth> 1.61"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  5-Year Rainfall=3.46"



Area (ac) CN Adj Description
0.530 80 >75% Grass cover, Good, HSG D
0.140 98 Unconnected pavement, HSG D
0.670 84 82 Weighted Average, UI Adjusted
0.530 79.10% Pervious Area
0.140 20.90% Impervious Area
0.140 100.00% Unconnected



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min



Subcatchment 4S: Undetained Runoff
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Runoff Area=0.670 ac
Runoff Volume=0.090 af
Runoff Depth>1.61"
Tc=10.0 min
UI Adjusted CN=82
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Summary for Pond 3P: Detention Basin



Inflow Area = 0.940 ac, 68.09% Impervious,  Inflow Depth > 2.43"    for  5-Year event
Inflow = 3.54 cfs @ 12.01 hrs,  Volume= 0.191 af
Outflow = 1.63 cfs @ 12.15 hrs,  Volume= 0.190 af,  Atten= 54%,  Lag= 8.3 min
Primary = 1.63 cfs @ 12.15 hrs,  Volume= 0.190 af



Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 752.15' @ 12.15 hrs   Surf.Area= 1,300 sf   Storage= 1,515 cf



Plug-Flow detention time= 7.3 min calculated for 0.189 af (99% of inflow)
Center-of-Mass det. time= 5.4 min ( 765.4 - 760.0 )



Volume Invert Avail.Storage Storage Description
#1 751.00' 6,860 cf Custom Stage Data (Prismatic) Listed below (Recalc)
#2 747.72' 120 cf 18.0"  Round 3-4



L= 68.0'  S= 0.0056 '/'
#3 747.72' 92 cf 15.0"  Round 3-7



L= 75.0'  S= 0.0068 '/'
#4 748.06' 71 cf 18.0"  Round 4-5



L= 40.0'  S= 0.0052 '/'
7,142 cf Total Available Storage



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



751.00 856 0 0
752.00 1,236 1,046 1,046
753.00 1,673 1,455 2,501
754.00 2,165 1,919 4,420
755.00 2,715 2,440 6,860



Device Routing     Invert Outlet Devices
#1 Primary 747.72' 18.0"  Round Culvert   



L= 15.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 747.72' / 747.64'   S= 0.0053 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 1.77 sf   



#2 Device 1 747.72' 5.5" Vert. Orifice    C= 0.600   



Primary OutFlow  Max=1.63 cfs @ 12.15 hrs  HW=752.14'   (Free Discharge)
1=Culvert  (Passes 1.63 cfs of 16.31 cfs potential flow)



2=Orifice  (Orifice Controls 1.63 cfs @ 9.86 fps)
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Pond 3P: Detention Basin
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Summary for Link 5L: Total Discharge



Inflow Area = 1.610 ac, 48.45% Impervious,  Inflow Depth > 2.08"    for  5-Year event
Inflow = 3.33 cfs @ 12.02 hrs,  Volume= 0.280 af
Primary = 3.33 cfs @ 12.02 hrs,  Volume= 0.280 af,  Atten= 0%,  Lag= 0.0 min



Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs



Link 5L: Total Discharge
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Summary for Subcatchment 1S: Existing



Runoff = 6.00 cfs @ 12.01 hrs,  Volume= 0.311 af,  Depth> 2.32"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-Year Rainfall=3.94"



Area (ac) CN Adj Description
0.680 96 Gravel surface, HSG C
0.470 73 Woods, Fair, HSG C
0.240 98 Unconnected pavement, HSG D
0.220 80 >75% Grass cover, Good, HSG D
1.610 87 86 Weighted Average, UI Adjusted
1.370 85.09% Pervious Area
0.240 14.91% Impervious Area
0.240 100.00% Unconnected



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min
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Type II 24-hr
10-Year Rainfall=3.94"
Runoff Area=1.610 ac
Runoff Volume=0.311 af
Runoff Depth>2.32"
Tc=10.0 min
UI Adjusted CN=86
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Summary for Subcatchment 2S: Post Detained



Runoff = 4.13 cfs @ 12.01 hrs,  Volume= 0.225 af,  Depth> 2.87"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-Year Rainfall=3.94"



Area (ac) CN Description
0.640 98 Paved parking, HSG C
0.300 80 >75% Grass cover, Good, HSG D
0.940 92 Weighted Average
0.300 31.91% Pervious Area
0.640 68.09% Impervious Area



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min



Subcatchment 2S: Post Detained
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Type II 24-hr
10-Year Rainfall=3.94"
Runoff Area=0.940 ac
Runoff Volume=0.225 af
Runoff Depth>2.87"
Tc=10.0 min
CN=92
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Summary for Subcatchment 4S: Undetained Runoff



Runoff = 2.18 cfs @ 12.02 hrs,  Volume= 0.111 af,  Depth> 1.99"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  10-Year Rainfall=3.94"



Area (ac) CN Adj Description
0.530 80 >75% Grass cover, Good, HSG D
0.140 98 Unconnected pavement, HSG D
0.670 84 82 Weighted Average, UI Adjusted
0.530 79.10% Pervious Area
0.140 20.90% Impervious Area
0.140 100.00% Unconnected



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min



Subcatchment 4S: Undetained Runoff
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Type II 24-hr
10-Year Rainfall=3.94"
Runoff Area=0.670 ac
Runoff Volume=0.111 af
Runoff Depth>1.99"
Tc=10.0 min
UI Adjusted CN=82
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Summary for Pond 3P: Detention Basin



Inflow Area = 0.940 ac, 68.09% Impervious,  Inflow Depth > 2.87"    for  10-Year event
Inflow = 4.13 cfs @ 12.01 hrs,  Volume= 0.225 af
Outflow = 1.69 cfs @ 12.16 hrs,  Volume= 0.226 af,  Atten= 59%,  Lag= 9.1 min
Primary = 1.69 cfs @ 12.16 hrs,  Volume= 0.226 af



Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 752.50' @ 12.16 hrs   Surf.Area= 1,452 sf   Storage= 1,995 cf



Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 6.5 min ( 762.6 - 756.1 )



Volume Invert Avail.Storage Storage Description
#1 751.00' 6,860 cf Custom Stage Data (Prismatic) Listed below (Recalc)
#2 747.72' 120 cf 18.0"  Round 3-4



L= 68.0'  S= 0.0056 '/'
#3 747.72' 92 cf 15.0"  Round 3-7



L= 75.0'  S= 0.0068 '/'
#4 748.06' 71 cf 18.0"  Round 4-5



L= 40.0'  S= 0.0052 '/'
7,142 cf Total Available Storage



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



751.00 856 0 0
752.00 1,236 1,046 1,046
753.00 1,673 1,455 2,501
754.00 2,165 1,919 4,420
755.00 2,715 2,440 6,860



Device Routing     Invert Outlet Devices
#1 Primary 747.72' 18.0"  Round Culvert   



L= 15.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 747.72' / 747.64'   S= 0.0053 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 1.77 sf   



#2 Device 1 747.72' 5.5" Vert. Orifice    C= 0.600   



Primary OutFlow  Max=1.69 cfs @ 12.16 hrs  HW=752.49'   (Free Discharge)
1=Culvert  (Passes 1.69 cfs of 17.05 cfs potential flow)



2=Orifice  (Orifice Controls 1.69 cfs @ 10.26 fps)
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Pond 3P: Detention Basin
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Summary for Link 5L: Total Discharge



Inflow Area = 1.610 ac, 48.45% Impervious,  Inflow Depth > 2.51"    for  10-Year event
Inflow = 3.78 cfs @ 12.02 hrs,  Volume= 0.336 af
Primary = 3.78 cfs @ 12.02 hrs,  Volume= 0.336 af,  Atten= 0%,  Lag= 0.0 min



Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs



Link 5L: Total Discharge
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Summary for Subcatchment 1S: Existing



Runoff = 7.37 cfs @ 12.01 hrs,  Volume= 0.386 af,  Depth> 2.88"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  25-Year Rainfall=4.59"



Area (ac) CN Adj Description
0.680 96 Gravel surface, HSG C
0.470 73 Woods, Fair, HSG C
0.240 98 Unconnected pavement, HSG D
0.220 80 >75% Grass cover, Good, HSG D
1.610 87 86 Weighted Average, UI Adjusted
1.370 85.09% Pervious Area
0.240 14.91% Impervious Area
0.240 100.00% Unconnected



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min



Subcatchment 1S: Existing
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Type II 24-hr
25-Year Rainfall=4.59"
Runoff Area=1.610 ac
Runoff Volume=0.386 af
Runoff Depth>2.88"
Tc=10.0 min
UI Adjusted CN=86



7.37 cfs
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Summary for Subcatchment 2S: Post Detained



Runoff = 4.93 cfs @ 12.01 hrs,  Volume= 0.272 af,  Depth> 3.47"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  25-Year Rainfall=4.59"



Area (ac) CN Description
0.640 98 Paved parking, HSG C
0.300 80 >75% Grass cover, Good, HSG D
0.940 92 Weighted Average
0.300 31.91% Pervious Area
0.640 68.09% Impervious Area



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min



Subcatchment 2S: Post Detained
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Type II 24-hr
25-Year Rainfall=4.59"
Runoff Area=0.940 ac
Runoff Volume=0.272 af
Runoff Depth>3.47"
Tc=10.0 min
CN=92
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Summary for Subcatchment 4S: Undetained Runoff



Runoff = 2.74 cfs @ 12.01 hrs,  Volume= 0.140 af,  Depth> 2.52"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  25-Year Rainfall=4.59"



Area (ac) CN Adj Description
0.530 80 >75% Grass cover, Good, HSG D
0.140 98 Unconnected pavement, HSG D
0.670 84 82 Weighted Average, UI Adjusted
0.530 79.10% Pervious Area
0.140 20.90% Impervious Area
0.140 100.00% Unconnected



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min



Subcatchment 4S: Undetained Runoff
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Type II 24-hr
25-Year Rainfall=4.59"
Runoff Area=0.670 ac
Runoff Volume=0.140 af
Runoff Depth>2.52"
Tc=10.0 min
UI Adjusted CN=82



2.74 cfs
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Summary for Pond 3P: Detention Basin



Inflow Area = 0.940 ac, 68.09% Impervious,  Inflow Depth > 3.47"    for  25-Year event
Inflow = 4.93 cfs @ 12.01 hrs,  Volume= 0.272 af
Outflow = 1.77 cfs @ 12.17 hrs,  Volume= 0.272 af,  Atten= 64%,  Lag= 9.8 min
Primary = 1.77 cfs @ 12.17 hrs,  Volume= 0.272 af



Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 752.93' @ 12.17 hrs   Surf.Area= 1,643 sf   Storage= 2,668 cf



Plug-Flow detention time= 8.6 min calculated for 0.272 af (100% of inflow)
Center-of-Mass det. time= 8.4 min ( 760.0 - 751.6 )



Volume Invert Avail.Storage Storage Description
#1 751.00' 6,860 cf Custom Stage Data (Prismatic) Listed below (Recalc)
#2 747.72' 120 cf 18.0"  Round 3-4



L= 68.0'  S= 0.0056 '/'
#3 747.72' 92 cf 15.0"  Round 3-7



L= 75.0'  S= 0.0068 '/'
#4 748.06' 71 cf 18.0"  Round 4-5



L= 40.0'  S= 0.0052 '/'
7,142 cf Total Available Storage



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



751.00 856 0 0
752.00 1,236 1,046 1,046
753.00 1,673 1,455 2,501
754.00 2,165 1,919 4,420
755.00 2,715 2,440 6,860



Device Routing     Invert Outlet Devices
#1 Primary 747.72' 18.0"  Round Culvert   



L= 15.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 747.72' / 747.64'   S= 0.0053 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 1.77 sf   



#2 Device 1 747.72' 5.5" Vert. Orifice    C= 0.600   



Primary OutFlow  Max=1.77 cfs @ 12.17 hrs  HW=752.92'   (Free Discharge)
1=Culvert  (Passes 1.77 cfs of 17.94 cfs potential flow)



2=Orifice  (Orifice Controls 1.77 cfs @ 10.73 fps)
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Pond 3P: Detention Basin
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Inflow Area=0.940 ac
Peak Elev=752.93'
Storage=2,668 cf
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Summary for Link 5L: Total Discharge



Inflow Area = 1.610 ac, 48.45% Impervious,  Inflow Depth > 3.07"    for  25-Year event
Inflow = 4.40 cfs @ 12.02 hrs,  Volume= 0.412 af
Primary = 4.40 cfs @ 12.02 hrs,  Volume= 0.412 af,  Atten= 0%,  Lag= 0.0 min



Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs



Link 5L: Total Discharge
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Summary for Subcatchment 1S: Existing



Runoff = 8.43 cfs @ 12.01 hrs,  Volume= 0.445 af,  Depth> 3.32"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  50-Year Rainfall=5.09"



Area (ac) CN Adj Description
0.680 96 Gravel surface, HSG C
0.470 73 Woods, Fair, HSG C
0.240 98 Unconnected pavement, HSG D
0.220 80 >75% Grass cover, Good, HSG D
1.610 87 86 Weighted Average, UI Adjusted
1.370 85.09% Pervious Area
0.240 14.91% Impervious Area
0.240 100.00% Unconnected



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min
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Type II 24-hr
50-Year Rainfall=5.09"
Runoff Area=1.610 ac
Runoff Volume=0.445 af
Runoff Depth>3.32"
Tc=10.0 min
UI Adjusted CN=86



8.43 cfs
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Summary for Subcatchment 2S: Post Detained



Runoff = 5.54 cfs @ 12.01 hrs,  Volume= 0.308 af,  Depth> 3.93"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  50-Year Rainfall=5.09"



Area (ac) CN Description
0.640 98 Paved parking, HSG C
0.300 80 >75% Grass cover, Good, HSG D
0.940 92 Weighted Average
0.300 31.91% Pervious Area
0.640 68.09% Impervious Area



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min



Subcatchment 2S: Post Detained
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Type II 24-hr
50-Year Rainfall=5.09"
Runoff Area=0.940 ac
Runoff Volume=0.308 af
Runoff Depth>3.93"
Tc=10.0 min
CN=92



5.54 cfs
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Summary for Subcatchment 4S: Undetained Runoff



Runoff = 3.17 cfs @ 12.01 hrs,  Volume= 0.164 af,  Depth> 2.93"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  50-Year Rainfall=5.09"



Area (ac) CN Adj Description
0.530 80 >75% Grass cover, Good, HSG D
0.140 98 Unconnected pavement, HSG D
0.670 84 82 Weighted Average, UI Adjusted
0.530 79.10% Pervious Area
0.140 20.90% Impervious Area
0.140 100.00% Unconnected



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min



Subcatchment 4S: Undetained Runoff
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Type II 24-hr
50-Year Rainfall=5.09"
Runoff Area=0.670 ac
Runoff Volume=0.164 af
Runoff Depth>2.93"
Tc=10.0 min
UI Adjusted CN=82



3.17 cfs











Type II 24-hr  50-Year Rainfall=5.09"C5530002
  Printed  5/10/2018Prepared by Mannik & Smith Group



Page 35HydroCAD® 10.00-21  s/n 08386  © 2018 HydroCAD Software Solutions LLC



Summary for Pond 3P: Detention Basin



Inflow Area = 0.940 ac, 68.09% Impervious,  Inflow Depth > 3.93"    for  50-Year event
Inflow = 5.54 cfs @ 12.01 hrs,  Volume= 0.308 af
Outflow = 1.83 cfs @ 12.18 hrs,  Volume= 0.308 af,  Atten= 67%,  Lag= 10.5 min
Primary = 1.83 cfs @ 12.18 hrs,  Volume= 0.308 af



Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 753.26' @ 12.18 hrs   Surf.Area= 1,799 sf   Storage= 3,227 cf



Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 10.2 min ( 758.8 - 748.6 )



Volume Invert Avail.Storage Storage Description
#1 751.00' 6,860 cf Custom Stage Data (Prismatic) Listed below (Recalc)
#2 747.72' 120 cf 18.0"  Round 3-4



L= 68.0'  S= 0.0056 '/'
#3 747.72' 92 cf 15.0"  Round 3-7



L= 75.0'  S= 0.0068 '/'
#4 748.06' 71 cf 18.0"  Round 4-5



L= 40.0'  S= 0.0052 '/'
7,142 cf Total Available Storage



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



751.00 856 0 0
752.00 1,236 1,046 1,046
753.00 1,673 1,455 2,501
754.00 2,165 1,919 4,420
755.00 2,715 2,440 6,860



Device Routing     Invert Outlet Devices
#1 Primary 747.72' 18.0"  Round Culvert   



L= 15.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 747.72' / 747.64'   S= 0.0053 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 1.77 sf   



#2 Device 1 747.72' 5.5" Vert. Orifice    C= 0.600   



Primary OutFlow  Max=1.83 cfs @ 12.18 hrs  HW=753.25'   (Free Discharge)
1=Culvert  (Passes 1.83 cfs of 18.60 cfs potential flow)



2=Orifice  (Orifice Controls 1.83 cfs @ 11.08 fps)
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Pond 3P: Detention Basin
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Summary for Link 5L: Total Discharge



Inflow Area = 1.610 ac, 48.45% Impervious,  Inflow Depth > 3.52"    for  50-Year event
Inflow = 4.88 cfs @ 12.02 hrs,  Volume= 0.472 af
Primary = 4.88 cfs @ 12.02 hrs,  Volume= 0.472 af,  Atten= 0%,  Lag= 0.0 min



Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs



Link 5L: Total Discharge
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Summary for Subcatchment 1S: Existing



Runoff = 9.48 cfs @ 12.01 hrs,  Volume= 0.504 af,  Depth> 3.76"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-Year Rainfall=5.59"



Area (ac) CN Adj Description
0.680 96 Gravel surface, HSG C
0.470 73 Woods, Fair, HSG C
0.240 98 Unconnected pavement, HSG D
0.220 80 >75% Grass cover, Good, HSG D
1.610 87 86 Weighted Average, UI Adjusted
1.370 85.09% Pervious Area
0.240 14.91% Impervious Area
0.240 100.00% Unconnected



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min



Subcatchment 1S: Existing
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Type II 24-hr
100-Year Rainfall=5.59"
Runoff Area=1.610 ac
Runoff Volume=0.504 af
Runoff Depth>3.76"
Tc=10.0 min
UI Adjusted CN=86



9.48 cfs
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Summary for Subcatchment 2S: Post Detained



Runoff = 6.15 cfs @ 12.01 hrs,  Volume= 0.344 af,  Depth> 4.39"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-Year Rainfall=5.59"



Area (ac) CN Description
0.640 98 Paved parking, HSG C
0.300 80 >75% Grass cover, Good, HSG D
0.940 92 Weighted Average
0.300 31.91% Pervious Area
0.640 68.09% Impervious Area



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min



Subcatchment 2S: Post Detained
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Type II 24-hr
100-Year Rainfall=5.59"
Runoff Area=0.940 ac
Runoff Volume=0.344 af
Runoff Depth>4.39"
Tc=10.0 min
CN=92
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Summary for Subcatchment 4S: Undetained Runoff



Runoff = 3.61 cfs @ 12.01 hrs,  Volume= 0.188 af,  Depth> 3.36"



Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-Year Rainfall=5.59"



Area (ac) CN Adj Description
0.530 80 >75% Grass cover, Good, HSG D
0.140 98 Unconnected pavement, HSG D
0.670 84 82 Weighted Average, UI Adjusted
0.530 79.10% Pervious Area
0.140 20.90% Impervious Area
0.140 100.00% Unconnected



Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, Liberty TWP Min



Subcatchment 4S: Undetained Runoff
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Type II 24-hr
100-Year Rainfall=5.59"
Runoff Area=0.670 ac
Runoff Volume=0.188 af
Runoff Depth>3.36"
Tc=10.0 min
UI Adjusted CN=82



3.61 cfs
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Summary for Pond 3P: Detention Basin



Inflow Area = 0.940 ac, 68.09% Impervious,  Inflow Depth > 4.39"    for  100-Year event
Inflow = 6.15 cfs @ 12.01 hrs,  Volume= 0.344 af
Outflow = 1.88 cfs @ 12.20 hrs,  Volume= 0.344 af,  Atten= 69%,  Lag= 11.2 min
Primary = 1.88 cfs @ 12.20 hrs,  Volume= 0.344 af



Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 753.56' @ 12.20 hrs   Surf.Area= 1,948 sf   Storage= 3,796 cf



Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 11.9 min ( 757.8 - 746.0 )



Volume Invert Avail.Storage Storage Description
#1 751.00' 6,860 cf Custom Stage Data (Prismatic) Listed below (Recalc)
#2 747.72' 120 cf 18.0"  Round 3-4



L= 68.0'  S= 0.0056 '/'
#3 747.72' 92 cf 15.0"  Round 3-7



L= 75.0'  S= 0.0068 '/'
#4 748.06' 71 cf 18.0"  Round 4-5



L= 40.0'  S= 0.0052 '/'
7,142 cf Total Available Storage



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



751.00 856 0 0
752.00 1,236 1,046 1,046
753.00 1,673 1,455 2,501
754.00 2,165 1,919 4,420
755.00 2,715 2,440 6,860



Device Routing     Invert Outlet Devices
#1 Primary 747.72' 18.0"  Round Culvert   



L= 15.0'   RCP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 747.72' / 747.64'   S= 0.0053 '/'   Cc= 0.900   
n= 0.012  Concrete pipe, finished,  Flow Area= 1.77 sf   



#2 Device 1 747.72' 5.5" Vert. Orifice    C= 0.600   



Primary OutFlow  Max=1.88 cfs @ 12.20 hrs  HW=753.56'   (Free Discharge)
1=Culvert  (Passes 1.88 cfs of 19.19 cfs potential flow)



2=Orifice  (Orifice Controls 1.88 cfs @ 11.40 fps)











Type II 24-hr  100-Year Rainfall=5.59"C5530002
  Printed  5/10/2018Prepared by Mannik & Smith Group



Page 42HydroCAD® 10.00-21  s/n 08386  © 2018 HydroCAD Software Solutions LLC



Pond 3P: Detention Basin
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Inflow Area=0.940 ac
Peak Elev=753.56'
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Summary for Link 5L: Total Discharge



Inflow Area = 1.610 ac, 48.45% Impervious,  Inflow Depth > 3.96"    for  100-Year event
Inflow = 5.35 cfs @ 12.02 hrs,  Volume= 0.532 af
Primary = 5.35 cfs @ 12.02 hrs,  Volume= 0.532 af,  Atten= 0%,  Lag= 0.0 min



Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.05 hrs



Link 5L: Total Discharge
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Storm Pipe & Stream 
 Calculations 



 
 



 
 
 
 
 
 
 
 
 











Q(Reqd.)   = CIA ; I = from IDF curves          
Q(Prov.)    = AV               
V = (1.49/n)*R^(2/3)*S^(1/2)             



STORM SEWER COMPUTATIONS
for



CAROLS BURGER KING - LIBERTY TOWNSHIP



Q



10 yr 10 yr Low High



6 - 5 0.20 0.20 0.87 0.17 0.17 5 5 0.6 1.20 753.42 0.25 0.0460 1.20 0.0005 0.06 748.14 748.25



15 0.016 0.64 3.44 4.23 107.0 749.00 748.31



5 - 4 0.13 0.33 0.91 0.12 0.29 5 5.6 0.2 2.02 753.82 0.10 0.0191 2.02 0.0006 0.02 748.10 748.14



18 0.016 0.52 3.51 6.20 40.0 748.31 748.10



4 - 3 0.07 0.40 0.50 0.04 0.33 5 5 0.4 2.26 750.50 0.50 0.1017 2.26 0.0007 0.05 747.95 748.10



18 0.016 0.56 3.62 6.40 68.0 748.10 747.72



3 - 2 0.07 0.92 0.94 0.07 0.74 5 5.4 0.1 5.12 751.76 0.50 0.0971 5.12 0.0036 0.05 747.80 747.95



18 0.016 0.53 3.54 6.25 15.0 747.72 747.64



2 - 1 0.00 0.92 0.00 0.00 0.74 5 5.5 0.4 5.12 750.65 0.25 0.0318 5.12 0.0036 0.23 747.54 747.80



18 0.016 0.35 2.86 5.06 63.0 747.64 747.42



7 - 3 0.45 0.45 0.77 0.35 0.35 5 5 0.4 2.40 752.80 0.25 0.0485 2.40 0.0021 0.16 747.82 748.03



15 0.016 0.68 3.54 4.34 75.0 748.23 747.72



Sidwalk Culvert - 0.11 0.11 0.66 0.07 0.07 5 5 0.2 0.50 754.80 0.25 0.0289 0.50 0.0008 0.02 753.07 753.12



10 0.016 0.70 2.73 1.49 23.0 753.16 753.00



Major 
Losses = 



Sf * L



"I"  in/hr



6.92



6.92



6.92



6.92



6.92



6.92



6.92



6.92



Frictional 
Slope



Sf



6.92 6.92



6.92



6.92



6.92



6.92



TIMEAREA 



Sum
C x A



To Inlet
Ti (min)



In Pipe
Tp min



Req.
CFS



Pipe Size 
Inches



Pipe
Length



Invert
Up end



Invert
Lo end



Loss
Coeff.



K



Minor 
Losses



Hm



PROFILE
"I"  in/hr



Intensity



Total
Tc (min)



T/C
HGL Elev.



LOCATION  DESIGN



Inlet Outlet
Drainage



Area
Incre. 
Acres



Total 
Acres



"C"
Incre.
C x A



"n"
Value



Slope
%



V
ft/sec



Q
CFS



5-year HGL
5yr 



Flowrate 
(cfs)
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Bypass Ditch



Trapezoidal
Bottom Width (ft) =  6.00
Side Slopes (z:1) =  3.00, 3.00
Total Depth (ft) =  2.00
Invert Elev (ft) =  752.00
Slope (%) =  1.25
N-Value =  0.015



Calculations
Compute by: Q vs Depth
No. Increments =  50



Highlighted
Depth (ft) =  1.68
Q (cfs) =  220.98
Area (sqft) =  18.55
Velocity (ft/s) =  11.91
Wetted Perim (ft) =  16.63
Crit Depth, Yc (ft) =  2.00
Top Width (ft) =  16.08
EGL (ft) =  3.89



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



Elev (ft) Depth (ft)Section



751.50 -0.50



752.00 0.00



752.50 0.50



753.00 1.00



753.50 1.50



754.00 2.00



754.50 2.50



755.00 3.00



Reach (ft)
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Appendix A 
Tributary Maps 



 
 
 
 



 
 
 



 
 
 
 
 
 











HAMILTON MIDDLETOWN ROAD (SR-4)
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HAMILTON MIDDLETOWN ROAD (SR-4)



H
O



R
S



E
S



H
O



E
 
B



E
N



D
 
R



O
A



D



L:\
Pr



oje
cts



\P
ro



jec
ts 



A-
E\



C5
53



00
02



\E
NG



AP
PS



\C
55



30
00



2 P
os



t D
ev



elo
pe



d M
ap



.dw
g -



 La
st 



pr
int



ed
 5



/23
/20



18
 11



:26
 A



M



CH
EC



KE
D 



BY
:



DR
AW



N 
BY



:
PR



OJ
EC



T 
NO



.:
PR



OJ
EC



T 
DA



TE
:



SE
F



KJ
W



C5
53



00
02



5/2
2/2



01
8



11
60



 D
UB



LIN
 R



OA
D



SU
IT



E 
10



0
CO



LU
MB



US
, O



H 
43



21
5



TE
L: 



 61
4.4



41
.42



22
FA



X:
  8



88
.48



8.7
34



0



PR
EP



AR
ED



 F
OR



:



CA
RR



OL
S



CO
RP



OR
AT



IO
N



BU
RG



ER
 K



IN
G



HO
RS



ES
HO



E 
BE



ND
 R



D.
LIB



ER
TY



 T
W



P,
 O



HI
O



NO
.



DA
TE



BY
DE



SC
RI



PT
IO



N
1



2/9
/20



18
MS



G
ZO



NI
NG



 C
ER



TI
FI



CA
TE



 S
UB



MI
TT



AL
2



5/2
3/2



01
8



MS
G



BU
TL



ER
 C



OU
NT



Y 
EN



GI
NE



ER
IN



G 
SU



BM
IT



TA
L



LEGEND



P
O



S
T



 
D



E
V



E
L
O



P
E



D



M
A



P



2 2



TRIBUTARY AREAS



















H



A



M



I



L



T



O



N



 



M



I



D



D



L



E



T



O



W



N



 



R



O



A



D



 



(



S



R



-



4



)



H



O



R



S



E



S



H



O



E



 



B



E



N



D



 



R



O



A



D



C
O



V
E



R
 
S



H
E



E
T



C000



BURGER KING



FOR



HORSESHOE BEND ROAD



LIBERTY TWP, BUTLER COUNTY, OHIO



2018



LOCATION MAP



SHEET INDEX



INDEX MAP



ENGINEER



DEVELOPER:



BENCHMARKS



PROJECT NARRATIVE 



UTILITY CONTACTS



SITE CONSTRUCTION DRAWINGS



L:\
Pr



oje
cts



\P
ro



jec
ts 



A-
E\



C5
53



00
02



\C
AD



\S
IT



E 
PL



AN
S\



C5
53



00
02



 - 
C0



00
 - 



CO
VE



R 
SH



EE
T.



DW
G 



- L
as



t p
rin



ted
 5/



23
/20



18
 11



:27
 A



M



CH
EC



KE
D 



BY
:



DR
AW



N 
BY



:
PR



OJ
EC



T 
NO



.:
PR



OJ
EC



T 
DA



TE
:



SE
F



KJ
W



C5
53



00
02



5/2
2/2



01
8



11
60



 D
UB



LIN
 R



OA
D



SU
IT



E 
10



0
CO



LU
MB



US
, O



H 
43



21
5



TE
L: 



 61
4.4



41
.42



22
FA



X:
  8



88
.48



8.7
34



0



PR
EP



AR
ED



 F
OR



:



CA
RR



OL
S



CO
RP



OR
AT



IO
N



BU
RG



ER
 K



IN
G



HO
RS



ES
HO



E 
BE



ND
 R



D.
LIB



ER
TY



 T
W



P,
 O



HI
O



NO
.



DA
TE



BY
DE



SC
RI



PT
IO



N
1



2/9
/20



18
MS



G
ZO



NI
NG



 C
ER



TI
FI



CA
TE



 S
UB



MI
TT



AL
2



5/2
3/2



01
8



MS
G



BU
TL



ER
 C



OU
NT



Y 
EN



GI
NE



ER
IN



G 
SU



BM
IT



TA
L



STANDARD DRAWINGS
BUTLER COUNTY



OHIO
Utilities Protection



        SERVICE811  or
1-800-362-2764



Call Before You Dig



OWNER:











L:\
Pr



oje
cts



\P
ro



jec
ts 



A-
E\



C5
53



00
02



\C
AD



\S
IT



E 
PL



AN
S\



C5
53



00
02



 - 
C0



01
 - 



GE
NE



RA
L N



OT
ES



.D
W



G 
- L



as
t p



rin
ted



 5/
23



/20
18



 11
:27



 A
M



CH
EC



KE
D 



BY
:



DR
AW



N 
BY



:
PR



OJ
EC



T 
NO



.:
PR



OJ
EC



T 
DA



TE
:



SE
F



KJ
W



C5
53



00
02



5/2
2/2



01
8



11
60



 D
UB



LIN
 R



OA
D



SU
IT



E 
10



0
CO



LU
MB



US
, O



H 
43



21
5



TE
L: 



 61
4.4



41
.42



22
FA



X:
  8



88
.48



8.7
34



0



PR
EP



AR
ED



 F
OR



:



CA
RR



OL
S



CO
RP



OR
AT



IO
N



BU
RG



ER
 K



IN
G



HO
RS



ES
HO



E 
BE



ND
 R



D.
LIB



ER
TY



 T
W



P,
 O



HI
O



NO
.



DA
TE



BY
DE



SC
RI



PT
IO



N
1



2/9
/20



18
MS



G
ZO



NI
NG



 C
ER



TI
FI



CA
TE



 S
UB



MI
TT



AL
2



5/2
3/2



01
8



MS
G



BU
TL



ER
 C



OU
NT



Y 
EN



GI
NE



ER
IN



G 
SU



BM
IT



TA
L



G
E



N
E



R
A



L
 
N



O
T



E
S



C001











L:\
Pr



oje
cts



\P
ro



jec
ts 



A-
E\



C5
53



00
02



\C
AD



\S
IT



E 
PL



AN
S\



C5
53



00
02



 - 
C0



02
 - 



SI
TE



 D
ET



AI
LS



.dw
g -



 La
st 



pr
int



ed
 5/



23
/20



18
 11



:27
 A



M



CH
EC



KE
D 



BY
:



DR
AW



N 
BY



:
PR



OJ
EC



T 
NO



.:
PR



OJ
EC



T 
DA



TE
:



SE
F



KJ
W



C5
53



00
02



5/2
2/2



01
8



11
60



 D
UB



LIN
 R



OA
D



SU
IT



E 
10



0
CO



LU
MB



US
, O



H 
43



21
5



TE
L: 



 61
4.4



41
.42



22
FA



X:
  8



88
.48



8.7
34



0



PR
EP



AR
ED



 F
OR



:



CA
RR



OL
S



CO
RP



OR
AT



IO
N



BU
RG



ER
 K



IN
G



HO
RS



ES
HO



E 
BE



ND
 R



D.
LIB



ER
TY



 T
W



P,
 O



HI
O



NO
.



DA
TE



BY
DE



SC
RI



PT
IO



N
1



2/9
/20



18
MS



G
ZO



NI
NG



 C
ER



TI
FI



CA
TE



 S
UB



MI
TT



AL
2



5/2
3/2



01
8



MS
G



BU
TL



ER
 C



OU
NT



Y 
EN



GI
NE



ER
IN



G 
SU



BM
IT



TA
L



S
I
T



E
 
D



E
T



A
I
L
S



C002











HAMILTON MIDDLETOWN ROAD (SR-4)



H
O



R
S



E
S



H
O



E
 
B



E
N



D
 
R



O
A



D



L:\
Pr



oje
cts



\P
ro



jec
ts 



A-
E\



C5
53



00
02



\C
AD



\S
IT



E 
PL



AN
S\



C5
53



00
02



 - 
C1



00
 - 



EX
 C



ON
D 



AN
D 



DE
MO



 P
LA



N.
dw



g -
 La



st 
pr



int
ed



 5/
23



/20
18



 11
:28



 A
M



CH
EC



KE
D 



BY
:



DR
AW



N 
BY



:
PR



OJ
EC



T 
NO



.:
PR



OJ
EC



T 
DA



TE
:



SE
F



KJ
W



C5
53



00
02



5/2
2/2



01
8



11
60



 D
UB



LIN
 R



OA
D



SU
IT



E 
10



0
CO



LU
MB



US
, O



H 
43



21
5



TE
L: 



 61
4.4



41
.42



22
FA



X:
  8



88
.48



8.7
34



0



PR
EP



AR
ED



 F
OR



:



CA
RR



OL
S



CO
RP



OR
AT



IO
N



BU
RG



ER
 K



IN
G



HO
RS



ES
HO



E 
BE



ND
 R



D.
LIB



ER
TY



 T
W



P,
 O



HI
O



NO
.



DA
TE



BY
DE



SC
RI



PT
IO



N
1



2/9
/20



18
MS



G
ZO



NI
NG



 C
ER



TI
FI



CA
TE



 S
UB



MI
TT



AL
2



5/2
3/2



01
8



MS
G



BU
TL



ER
 C



OU
NT



Y 
EN



GI
NE



ER
IN



G 
SU



BM
IT



TA
L



E
X



I
S



T
I
N



G



C
O



N
D



I
T



I
O



N
 
A



N
D



D
E



M
O



 
P



L
A



N



C100



DEMOLITION NOTES



OHIO
Utilities Protection



        SERVICE811  or
1-800-362-2764



Call Before You Dig



LEGEND 



EXISTING STORM STRUCTURE SCHEDULE











HAMILTON MIDDLETOWN ROAD (SR-4)



H
O



R
S



E
S



H
O



E
 
B



E
N



D
 
R



O
A



D



L:\
Pr



oje
cts



\P
ro



jec
ts 



A-
E\



C5
53



00
02



\C
AD



\S
IT



E 
PL



AN
S\



C5
53



00
02



 - 
C2



00
 - 



SI
TE



 P
LA



N.
dw



g -
 La



st 
pr



int
ed



 5
/23



/20
18



 11
:28



 A
M



CH
EC



KE
D 



BY
:



DR
AW



N 
BY



:
PR



OJ
EC



T 
NO



.:
PR



OJ
EC



T 
DA



TE
:



SE
F



KJ
W



C5
53



00
02



5/2
2/2



01
8



11
60



 D
UB



LIN
 R



OA
D



SU
IT



E 
10



0
CO



LU
MB



US
, O



H 
43



21
5



TE
L: 



 61
4.4



41
.42



22
FA



X:
  8



88
.48



8.7
34



0



PR
EP



AR
ED



 F
OR



:



CA
RR



OL
S



CO
RP



OR
AT



IO
N



BU
RG



ER
 K



IN
G



HO
RS



ES
HO



E 
BE



ND
 R



D.
LIB



ER
TY



 T
W



P,
 O



HI
O



NO
.



DA
TE



BY
DE



SC
RI



PT
IO



N
1



2/9
/20



18
MS



G
ZO



NI
NG



 C
ER



TI
FI



CA
TE



 S
UB



MI
TT



AL
2



5/2
3/2



01
8



MS
G



BU
TL



ER
 C



OU
NT



Y 
EN



GI
NE



ER
IN



G 
SU



BM
IT



TA
L



S
I
T



E
 
P



L
A



N



C200



LEGEND 



KEYED NOTES



SITE PLAN NOTES



SITE DATA











HAMILTON MIDDLETOWN ROAD (SR-4)



H
O



R
S



E
S



H
O



E
 
B



E
N



D
 
R



O
A



D



L:\
Pr



oje
cts



\P
ro



jec
ts 



A-
E\



C5
53



00
02



\C
AD



\S
IT



E 
PL



AN
S\



C5
53



00
02



 - 
C3



00
 - 



GR
AD



IN
G 



PL
AN



.dw
g -



 La
st 



pr
int



ed
 5/



23
/20



18
 11



:28
 A



M



CH
EC



KE
D 



BY
:



DR
AW



N 
BY



:
PR



OJ
EC



T 
NO



.:
PR



OJ
EC



T 
DA



TE
:



SE
F



KJ
W



C5
53



00
02



5/2
2/2



01
8



11
60



 D
UB



LIN
 R



OA
D



SU
IT



E 
10



0
CO



LU
MB



US
, O



H 
43



21
5



TE
L: 



 61
4.4



41
.42



22
FA



X:
  8



88
.48



8.7
34



0



PR
EP



AR
ED



 F
OR



:



CA
RR



OL
S



CO
RP



OR
AT



IO
N



BU
RG



ER
 K



IN
G



HO
RS



ES
HO



E 
BE



ND
 R



D.
LIB



ER
TY



 T
W



P,
 O



HI
O



NO
.



DA
TE



BY
DE



SC
RI



PT
IO



N
1



2/9
/20



18
MS



G
ZO



NI
NG



 C
ER



TI
FI



CA
TE



 S
UB



MI
TT



AL
2



5/2
3/2



01
8



MS
G



BU
TL



ER
 C



OU
NT



Y 
EN



GI
NE



ER
IN



G 
SU



BM
IT



TA
L



G
R



A
D



I
N



G
 
P



L
A



N



C300



GRADING NOTES



LEGEND



KEYED NOTES



TYPICALY SECTION



DITCH A



EXISTING STORM STRUCTURE SCHEDULE











L:\
Pr



oje
cts



\P
ro



jec
ts 



A-
E\



C5
53



00
02



\C
AD



\S
IT



E 
PL



AN
S\



C5
53



00
02



 - 
C3



01
 - 



ST
OR



M 
PR



OF
ILE



S.
dw



g -
 La



st 
pr



int
ed



 5/
23



/20
18



 11
:28



 A
M



CH
EC



KE
D 



BY
:



DR
AW



N 
BY



:
PR



OJ
EC



T 
NO



.:
PR



OJ
EC



T 
DA



TE
:



SE
F



KJ
W



C5
53



00
02



5/2
2/2



01
8



11
60



 D
UB



LIN
 R



OA
D



SU
IT



E 
10



0
CO



LU
MB



US
, O



H 
43



21
5



TE
L: 



 61
4.4



41
.42



22
FA



X:
  8



88
.48



8.7
34



0



PR
EP



AR
ED



 F
OR



:



CA
RR



OL
S



CO
RP



OR
AT



IO
N



BU
RG



ER
 K



IN
G



HO
RS



ES
HO



E 
BE



ND
 R



D.
LIB



ER
TY



 T
W



P,
 O



HI
O



NO
.



DA
TE



BY
DE



SC
RI



PT
IO



N
1



2/9
/20



18
MS



G
ZO



NI
NG



 C
ER



TI
FI



CA
TE



 S
UB



MI
TT



AL
2



5/2
3/2



01
8



MS
G



BU
TL



ER
 C



OU
NT



Y 
EN



GI
NE



ER
IN



G 
SU



BM
IT



TA
L



S
T



O
R



M
 
S



E
W



E
R



P
R



O
F



I
L
E



S



C301



KEYED NOTES











L:\
Pr



oje
cts



\P
ro



jec
ts 



A-
E\



C5
53



00
02



\C
AD



\S
IT



E 
PL



AN
S\



C5
53



00
02



 - 
C3



02
 - 



ST
OR



M 
DE



TA
ILS



.dw
g -



 La
st 



pr
int



ed
 5/



23
/20



18
 11



:28
 A



M



CH
EC



KE
D 



BY
:



DR
AW



N 
BY



:
PR



OJ
EC



T 
NO



.:
PR



OJ
EC



T 
DA



TE
:



SE
F



KJ
W



C5
53



00
02



5/2
2/2



01
8



11
60



 D
UB



LIN
 R



OA
D



SU
IT



E 
10



0
CO



LU
MB



US
, O



H 
43



21
5



TE
L: 



 61
4.4



41
.42



22
FA



X:
  8



88
.48



8.7
34



0



PR
EP



AR
ED



 F
OR



:



CA
RR



OL
S



CO
RP



OR
AT



IO
N



BU
RG



ER
 K



IN
G



HO
RS



ES
HO



E 
BE



ND
 R



D.
LIB



ER
TY



 T
W



P,
 O



HI
O



NO
.



DA
TE



BY
DE



SC
RI



PT
IO



N
1



2/9
/20



18
MS



G
ZO



NI
NG



 C
ER



TI
FI



CA
TE



 S
UB



MI
TT



AL
2



5/2
3/2



01
8



MS
G



BU
TL



ER
 C



OU
NT



Y 
EN



GI
NE



ER
IN



G 
SU



BM
IT



TA
L



S
T



O
R



M



D
E



T
A



I
L
S



C302



WATER QUALITY STRUCTURE DETAIL - STRUCTURE #2











HAMILTON MIDDLETOWN ROAD (SR-4)



H
O



R
S



E
S



H
O



E
 
B



E
N



D
 
R



O
A



D



L:\
Pr



oje
cts



\P
ro



jec
ts 



A-
E\



C5
53



00
02



\C
AD



\S
IT



E 
PL



AN
S\



C5
53



00
02



 - 
C4



00
 - 



UT
ILI



TY
 P



LA
N.



dw
g -



 La
st 



pr
int



ed
 5/



23
/20



18
 11



:28
 A



M



CH
EC



KE
D 



BY
:



DR
AW



N 
BY



:
PR



OJ
EC



T 
NO



.:
PR



OJ
EC



T 
DA



TE
:



SE
F



KJ
W



C5
53



00
02



5/2
2/2



01
8



11
60



 D
UB



LIN
 R



OA
D



SU
IT



E 
10



0
CO



LU
MB



US
, O



H 
43



21
5



TE
L: 



 61
4.4



41
.42



22
FA



X:
  8



88
.48



8.7
34



0



PR
EP



AR
ED



 F
OR



:



CA
RR



OL
S



CO
RP



OR
AT



IO
N



BU
RG



ER
 K



IN
G



HO
RS



ES
HO



E 
BE



ND
 R



D.
LIB



ER
TY



 T
W



P,
 O



HI
O



NO
.



DA
TE



BY
DE



SC
RI



PT
IO



N
1



2/9
/20



18
MS



G
ZO



NI
NG



 C
ER



TI
FI



CA
TE



 S
UB



MI
TT



AL
2



5/2
3/2



01
8



MS
G



BU
TL



ER
 C



OU
NT



Y 
EN



GI
NE



ER
IN



G 
SU



BM
IT



TA
L



U
T



I
L
I
T



Y
 
P



L
A



N



C400



KEYED NOTES



LEGEND 



UTILITY PLAN NOTES



OHIO
Utilities Protection



        SERVICE811  or
1-800-362-2764



Call Before You Dig



EXISTING STORM



STRUCTURE SCHEDULE



ABBREVIATIONS











HAMILTON MIDDLETOWN ROAD (SR-4)



H
O



R
S



E
S



H
O



E
 
B



E
N



D
 
R



O
A



D



D



C



D



C



D
C



D



C



L:\
Pr



oje
cts



\P
ro



jec
ts 



A-
E\



C5
53



00
02



\C
AD



\S
IT



E 
PL



AN
S\



C5
53



00
02



 - 
C5



00
 - 



SW
PP



 P
LA



N.
dw



g -
 La



st 
pr



int
ed



 5/
23



/20
18



 11
:28



 A
M



CH
EC



KE
D 



BY
:



DR
AW



N 
BY



:
PR



OJ
EC



T 
NO



.:
PR



OJ
EC



T 
DA



TE
:



SE
F



KJ
W



C5
53



00
02



5/2
2/2



01
8



11
60



 D
UB



LIN
 R



OA
D



SU
IT



E 
10



0
CO



LU
MB



US
, O



H 
43



21
5



TE
L: 



 61
4.4



41
.42



22
FA



X:
  8



88
.48



8.7
34



0



PR
EP



AR
ED



 F
OR



:



CA
RR



OL
S



CO
RP



OR
AT



IO
N



BU
RG



ER
 K



IN
G



HO
RS



ES
HO



E 
BE



ND
 R



D.
LIB



ER
TY



 T
W



P,
 O



HI
O



NO
.



DA
TE



BY
DE



SC
RI



PT
IO



N
1



2/9
/20



18
MS



G
ZO



NI
NG



 C
ER



TI
FI



CA
TE



 S
UB



MI
TT



AL
2



5/2
3/2



01
8



MS
G



BU
TL



ER
 C



OU
NT



Y 
EN



GI
NE



ER
IN



G 
SU



BM
IT



TA
L



S
T



O
R



M
 
W



A
T



E
R



P
O



L
L
U



T
I
O



N



P
R



E
V



E
N



T
I
O



N
 
 
P



L
A



N



C500



LEGEND



CODED NOTES



NOTES:











L:\
Pr



oje
cts



\P
ro



jec
ts 



A-
E\



C5
53



00
02



\C
AD



\S
IT



E 
PL



AN
S\



C5
53



00
02



 - 
C5



01
 - 



SW
PP



 D
ET



AI
LS



.dw
g -



 La
st 



pr
int



ed
 5/



23
/20



18
 11



:28
 A



M



CH
EC



KE
D 



BY
:



DR
AW



N 
BY



:
PR



OJ
EC



T 
NO



.:
PR



OJ
EC



T 
DA



TE
:



SE
F



KJ
W



C5
53



00
02



5/2
2/2



01
8



11
60



 D
UB



LIN
 R



OA
D



SU
IT



E 
10



0
CO



LU
MB



US
, O



H 
43



21
5



TE
L: 



 61
4.4



41
.42



22
FA



X:
  8



88
.48



8.7
34



0



PR
EP



AR
ED



 F
OR



:



CA
RR



OL
S



CO
RP



OR
AT



IO
N



BU
RG



ER
 K



IN
G



HO
RS



ES
HO



E 
BE



ND
 R



D.
LIB



ER
TY



 T
W



P,
 O



HI
O



NO
.



DA
TE



BY
DE



SC
RI



PT
IO



N
1



2/9
/20



18
MS



G
ZO



NI
NG



 C
ER



TI
FI



CA
TE



 S
UB



MI
TT



AL
2



5/2
3/2



01
8



MS
G



BU
TL



ER
 C



OU
NT



Y 
EN



GI
NE



ER
IN



G 
SU



BM
IT



TA
L



S
T



O
R



M
 
W



A
T



E
R



P
O



L
L
U



T
I
O



N



P
R



E
V



E
N



T
I
O



N



D
E



T
A



I
L
S



C501



SITE DATA



EROSION CONTROL MEASURES MAINTENANCE REQUIREMENTS 



CONSTRUCTION SEQUENCE



EROSION CONTROL NOTES 



DANDY CURB BAG



SEEDING AND MULCHING MATERIALS



CONCRETE WASHOUT AREA



FILTER FABRIC INLET PROTECTION











HAMILTON MIDDLETOWN ROAD (SR-4)



H
O



R
S



E
S



H
O



E
 
B



E
N



D
 
R



O
A



D



L:\
Pr



oje
cts



\P
ro



jec
ts 



A-
E\



C5
53



00
02



\C
AD



\S
IT



E 
PL



AN
S\



C5
53



00
02



 - 
L1



00
 - 



LA
ND



SC
AP



E 
PL



AN
.dw



g -
 La



st 
pr



int
ed



 5/
23



/20
18



 11
:28



 A
M



CH
EC



KE
D 



BY
:



DR
AW



N 
BY



:
PR



OJ
EC



T 
NO



.:
PR



OJ
EC



T 
DA



TE
:



SE
F



KJ
W



C5
53



00
02



5/2
2/2



01
8



11
60



 D
UB



LIN
 R



OA
D



SU
IT



E 
10



0
CO



LU
MB



US
, O



H 
43



21
5



TE
L: 



 61
4.4



41
.42



22
FA



X:
  8



88
.48



8.7
34



0



PR
EP



AR
ED



 F
OR



:



CA
RR



OL
S



CO
RP



OR
AT



IO
N



BU
RG



ER
 K



IN
G



HO
RS



ES
HO



E 
BE



ND
 R



D.
LIB



ER
TY



 T
W



P,
 O



HI
O



NO
.



DA
TE



BY
DE



SC
RI



PT
IO



N
1



2/9
/20



18
MS



G
ZO



NI
NG



 C
ER



TI
FI



CA
TE



 S
UB



MI
TT



AL
2



5/2
3/2



01
8



MS
G



BU
TL



ER
 C



OU
NT



Y 
EN



GI
NE



ER
IN



G 
SU



BM
IT



TA
L



L
A



N
D



S
C



A
P



E



P
L
A



N



L100



LANDSCAPE PLANT LIST











LANDSCAPE PLANTING NOTES



L
A



N
D



S
C



A
P



E



D
E



T
A



I
L
S



L101



L:\
Pr



oje
cts



\P
ro



jec
ts 



A-
E\



C5
53



00
02



\C
AD



\S
IT



E 
PL



AN
S\



C5
53



00
02



 - 
L1



00
 - 



LA
ND



SC
AP



E 
PL



AN
.dw



g -
 La



st 
pr



int
ed



 5/
23



/20
18



 11
:28



 A
M



CH
EC



KE
D 



BY
:



DR
AW



N 
BY



:
PR



OJ
EC



T 
NO



.:
PR



OJ
EC



T 
DA



TE
:



SE
F



KJ
W



C5
53



00
02



5/2
2/2



01
8



11
60



 D
UB



LIN
 R



OA
D



SU
IT



E 
10



0
CO



LU
MB



US
, O



H 
43



21
5



TE
L: 



 61
4.4



41
.42



22
FA



X:
  8



88
.48



8.7
34



0



PR
EP



AR
ED



 F
OR



:



CA
RR



OL
S



CO
RP



OR
AT



IO
N



BU
RG



ER
 K



IN
G



HO
RS



ES
HO



E 
BE



ND
 R



D.
LIB



ER
TY



 T
W



P,
 O



HI
O



NO
.



DA
TE



BY
DE



SC
RI



PT
IO



N
1



2/9
/20



18
MS



G
ZO



NI
NG



 C
ER



TI
FI



CA
TE



 S
UB



MI
TT



AL
2



5/2
3/2



01
8



MS
G



BU
TL



ER
 C



OU
NT



Y 
EN



GI
NE



ER
IN



G 
SU



BM
IT



TA
L








			Sheets and Views


			C5530002 - C000 - COVER SHEET-C000


			C5530002 - C001 - GENERAL NOTES-C001


			C5530002 - C002 - SITE DETAILS-C002


			C5530002 - C100 - EX COND AND DEMO PLAN-C100


			C5530002 - C200 - SITE PLAN-C200


			C5530002 - C300 - GRADING PLAN-C300


			C5530002 - C301 - STORM PROFILES-C300


			C5530002 - C302 - STORM DETAILS-C301


			C5530002 - C400 - UTILITY PLAN-C400


			C5530002 - C500 - SWPP PLAN-C500


			C5530002 - C501 - SWPP DETAILS-C501


			C5530002 - L100 - LANDSCAPE PLAN-L100


			C5530002 - L100 - LANDSCAPE PLAN-L101













From: Kyle J. Wrentmore
To: Teresa Barnes
Cc: Melissa A. Miller
Subject: RE: Burger King - Horseshoe Bend Rd.
Date: Friday, June 01, 2018 11:18:18 AM


Teresa,
 
I wanted to follow up with our submittal for Grace Church on the 5/23 for engineering review. When
do you expect to have comments ready to share with us?
 
Thank you,
 
Kyle J. Wrentmore, EI
Civil Engineer
The Mannik & Smith Group, Inc.
1160 Dublin Road, Suite 100
Columbus, OH 43215-1052
614-441-4222 (Office)
www.manniksmithgroup.com


 


From: Kyle J. Wrentmore 
Sent: Wednesday, May 23, 2018 11:37 AM
To: Teresa Barnes <BarnesT@bceo.org>
Cc: Melissa A. Miller <MAMiller@manniksmithgroup.com>
Subject: Burger King - Horseshoe Bend Rd.
 
Teresa,


Per our phone conversation last Friday, attached is a current set of site construction drawings and a
copy of the Stormwater management report for engineering review. Will the proposed re-route of
the ditch along the southwest portion of the site require a drainage easement? Refer to sheet C300.
Please let us know if you need anything further.
 
Thank you,
 
Kyle J. Wrentmore, EI
Civil Engineer
The Mannik & Smith Group, Inc.
1160 Dublin Road, Suite 100
Columbus, OH 43215-1052
614-441-4222 (Office)
www.manniksmithgroup.com
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CONFIDENTIALITY NOTICE


The information contained in this communication and its attachment(s) is intended only for the use of the
individual to whom it is addressed and may contain information that is privileged, confidential or exempt
from disclosure. If the reader of this message is not the intended recipient, you are hereby notified that any
dissemination, distribution or copying of this communication is prohibited. If you have received this
communication in error, please notify postmaster@manniksmithgroup.com and delete the communication
without retaining any copies. Thank you.








From: Kyle J. Wrentmore
To: Teresa Barnes
Subject: RE: Burger King - Horseshoe Bend Rd.
Date: Friday, June 01, 2018 11:24:44 AM


Not Grace church, Burger King. Sorry!
 
Kyle J. Wrentmore, EI
Civil Engineer
The Mannik & Smith Group, Inc.
1160 Dublin Road, Suite 100
Columbus, OH 43215-1052
614-441-4222 (Office)
www.manniksmithgroup.com


 


From: Kyle J. Wrentmore 
Sent: Friday, June 1, 2018 11:18 AM
To: 'Teresa Barnes' <BarnesT@bceo.org>
Cc: Melissa A. Miller <MAMiller@manniksmithgroup.com>
Subject: RE: Burger King - Horseshoe Bend Rd.
 
Teresa,
 
I wanted to follow up with our submittal for Grace Church on the 5/23 for engineering review. When
do you expect to have comments ready to share with us?
 
Thank you,
 
Kyle J. Wrentmore, EI
Civil Engineer
The Mannik & Smith Group, Inc.
1160 Dublin Road, Suite 100
Columbus, OH 43215-1052
614-441-4222 (Office)
www.manniksmithgroup.com


 


From: Kyle J. Wrentmore 
Sent: Wednesday, May 23, 2018 11:37 AM
To: Teresa Barnes <BarnesT@bceo.org>
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Cc: Melissa A. Miller <MAMiller@manniksmithgroup.com>
Subject: Burger King - Horseshoe Bend Rd.
 
Teresa,


Per our phone conversation last Friday, attached is a current set of site construction drawings and a
copy of the Stormwater management report for engineering review. Will the proposed re-route of
the ditch along the southwest portion of the site require a drainage easement? Refer to sheet C300.
Please let us know if you need anything further.
 
Thank you,
 
Kyle J. Wrentmore, EI
Civil Engineer
The Mannik & Smith Group, Inc.
1160 Dublin Road, Suite 100
Columbus, OH 43215-1052
614-441-4222 (Office)
www.manniksmithgroup.com


 


CONFIDENTIALITY NOTICE


The information contained in this communication and its attachment(s) is intended only for the use of the
individual to whom it is addressed and may contain information that is privileged, confidential or exempt
from disclosure. If the reader of this message is not the intended recipient, you are hereby notified that any
dissemination, distribution or copying of this communication is prohibited. If you have received this
communication in error, please notify postmaster@manniksmithgroup.com and delete the communication
without retaining any copies. Thank you.
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From: Teresa Barnes
To: "Kyle J. Wrentmore"
Cc: Melissa A. Miller
Subject: RE: Burger King - Horseshoe Bend Rd.
Date: Friday, June 15, 2018 4:42:26 PM


Kyle
 
I sincerely apologize for the delay – there has just been a massive rush of
submittals – and I am getting through things as fast as I possibly can.
 
Below are comments for the proposed Burger King
 


1.     The proposed entrance of Horseshoe Bend indicates the painting of a
“straight” arrow in; however, the traffic is not permitted to go straight –
therefore, this arrow should be changed to a “right-only” arrow


2.     “Do Not Enter” signs should also be added to the plan – not just the
painting on the pavement.


3.     Is there a cross-access agreement with the property to the west along SR
4? Will a cross-access easement be provided through this site? How does
this proposed access point align with the existing improvments on the
west property? Why is the pavement stopped short of the property line –
if this stops short – who is responsible for completing the pavement in
the future? Ensure that the grading of this area allows for the water to
get to the nearby catch basin, the proposed sidewalk appears high.


4.     The proposed culvert under the sidewalk will be required to a 12-inch
diameter pipe minimum.


5.     Sheet C300, lists the Existing Storm Structure schedule – using numbers
to identify the structures; #6 invert appears to be below the invert for #5
which is downstream – please verify and revise accordingly; and where is
structure #7


6.     The proposed storm structures are also labeled with numbers – this is
very confusing with the existing storm structures; please consider
different labeling. Reference to the proposed structures should be
included with the existing structure schedule.


7.     The proposed water quality structure is proposed to be installed
approximately 40-feet from pavement. The specified structure will
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require maintenance – usually performed using a vactor truck – how will
the truck be able to access this structure?


8.     Include invert information  on the orifice plate detail for structure #3 on
sheet C301.


9.     The proposed/required silt fence must be placed on the Burger King
property (not on the property to the south)


10.                        Page 64 of the storm water report indicates that the 100-year
water elevation within the relocated ditch will reach 753.68; however, on
sheet C300, the 100-year elevation is marked well below that elevation;
please verify and revise accordingly.


 
The placement of a private drainage easement over the re-routed drainage
easement is a possibility – however, it really does not alter anything – it is a
natural waterway that is required to be maintained by the property owner –
therefore, the inclusion of a drainage easement would not be “required” by
BCEO.
 
Let me know if you have any questions.
THANKS
Teresa


 


 
From: Kyle J. Wrentmore [mailto:KWrentmore@manniksmithgroup.com] 
Sent: Wednesday, May 23, 2018 11:37 AM
To: Teresa Barnes
Cc: Melissa A. Miller
Subject: Burger King - Horseshoe Bend Rd.
 
Teresa,







Per our phone conversation last Friday, attached is a current set of site construction drawings and a
copy of the Stormwater management report for engineering review. Will the proposed re-route of
the ditch along the southwest portion of the site require a drainage easement? Refer to sheet C300.
Please let us know if you need anything further.
 
Thank you,
 
Kyle J. Wrentmore, EI
Civil Engineer
The Mannik & Smith Group, Inc.
1160 Dublin Road, Suite 100
Columbus, OH 43215-1052
614-441-4222 (Office)
www.manniksmithgroup.com


 


CONFIDENTIALITY NOTICE


The information contained in this communication and its attachment(s) is intended only for the use of the
individual to whom it is addressed and may contain information that is privileged, confidential or exempt
from disclosure. If the reader of this message is not the intended recipient, you are hereby notified that any
dissemination, distribution or copying of this communication is prohibited. If you have received this
communication in error, please notify postmaster@manniksmithgroup.com and delete the communication
without retaining any copies. Thank you.
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