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The purpose of the public hearing is to review, hear, consider and approve, approve with conditions, or 
disapprove the application for a Major Site Plan. 

BACKGROUND INFORMATION:   
Location:  8550 Stephenson Road 
Applicant/Owner:   Renee Pfeifer, CLH Design, PA/Wake Co. Board of Education 
PROJECT DESCRIPTION:  
Acreage: +/- 68.06 acres 
PIN: 0750545646 
Zoning: Medium Density Residential-Conditional Zoning (MD-CZ #20CZ12) 
2045 Land Use Map: School 
Town Limits: Inside Corporate Limits 

 

ADJACENT ZONING & LAND USES: 
                     Zoning Land Use 

North: Rural Residential (#07ETJ24) Single-family Residential 

South: 
Light Industrial (#07ETJ24) & 
Rural Residential (#07ETJ24) 

Triangle Forest Products, Inc. Landfill (formerly 
Currin Brothers) & Indian Hills Subdivision 

East: Mobile Home Park (#07ETJ24) Briarwood Farms Mobile Home Park 

West: 
Rural Residential (#07ETJ24) & 

Light Industrial (#07ETJ24) 
Triangle Forest Products, Inc. Landfill (formerly 

Currin Brothers) & Single-family Residential 

                      
EXISTING CONDITIONS: 

The site consists of one (1) parcel totaling approximately 68.06 acres.  It is completely wooded with several 
perennial and intermittent streams throughout the site. It is located west of Stephenson Rd, at the end of Derry 
Down Lane and Thriftwood Drive. It is west of the Briarwood Farms Mobile Home Park and north of the Indian 
Hills Subdivision and Triangle Forest Products, Inc. Landfill (formerly Currin Brothers).  

The adjacent landfill is a “Land Clearing and Inert Debris Landfill.” Section 4.3.3 of the UDO defines this use as:  

A disposal facility that consists of solid waste that is generated solely from land clearing activities such 
as stumps and trees; and inert debris such as brick, concrete and clean soil. 

It was approved by Wake County in 2003 and has a 50-foot undisturbed buffer along the eastern and northern 
boundaries. UDO Sec. 4.4.3.I.1.3 requires the following of new landfills:  

No part of a land clearing and inert debris landfill, its accessory ramps, on-site circulation system or 
storage areas shall be sited within 250 feet of a school, child care center, park, church, library or 
residential lot; 

There is an intermittent stream on the southern portion of the Felton Grove High School property, which limits 
development in that area. The UDO requires a 50-foot riparian buffer along each side of the stream, making the 
total width of the buffer 100-feet wide. Based on the location of the stream and the buffers on the landfill 
property, the high school will be a minimum of 250 feet from the active portion of the landfill.  

The UDO does not require new schools to meet these dimensional requirements when locating near an existing 
landfill. However, the concern was mentioned during Planning Board and staff evaluated both properties to 
confirm that the standard would be met.  
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NEIGHBORHOOD MEETING: 
The applicant conducted a virtual neighborhood meeting on November 18, 2020. The meeting report is attached. 
The applicant held a separate neighborhood meeting with the residents of the adjacent rental properties. This 
courtesy meeting was held on April 7, 2021 and was not required by the UDO. The applicant will present the 
results of the meeting. 

ZONING 
Approved Uses: 
The Rezoned Lands may be used for, and only for, the uses listed immediately below. The permitted uses are 
subject to the limitations and regulations stated in the UDO and any additional limitations or regulations stated 
below. For convenience, some relevant sections of the UDO may be referenced; such references do not imply 
that other sections of the UDO do not apply.

1. School, public or private 
2. Communication tower, camouflage stealth (S) 
3. Communication tower, public safety (S) 

4. Wireless communication facility 
5. Wireless support structure 
6. Church or place of worship

Conditions: 

1. This project shall preserve trees measuring 18-inches in diameter at breast height or greater to the 
maximum extent reasonably possible. 

2. In compliance with the UDO and to optimize survival of landscaping, an extension of up to 6 months' time 
may be provided for installation of landscaping after a Certificate of Occupancy would otherwise be 
issued. 

3. To support re-establishment of forest, a reforestation seed mix shall be used in disturbed areas with slopes 
of 3:1 or less, and not located within RCAs or SCMs. To expedite growth and avoid erosion, a slope 
stabilizing mix with conservation seed mix shall be used to slopes greater than 3:1 but less than 2:1 and 
not located within RCAs or SCMs. 

4. This project shall dedicate a 20-foot on-site public greenway easement and within it provide a 10-foot 
greenway path and/or 10-foot sidewalk connection from the driveway connection at Thriftwood Drive to 
the western property line. 

5. This project shall also provide off-site a combined greenway and sanitary sewer easement to 
accommodate future greenway construction by others. To comply with Section 900 of the Town’s 
Standard Specifications, the combined public utility and greenway easement shall be recorded providing 
no less than 30 feet in width, or 10 feet beyond the minimum required for the sanitary sewer, whichever 
is greater. The public greenway easement shall extend from the western boundary of the site, across the 
landfill site (Wake Co. PIN 0750-44-1182) to the landfill’s western boundary. 

6. The Vehicular Use Area Shading described in UDO Section 8.2.5.C is not required in the area between the 
parking deck and parking lot near the site’s eastern boundary. Instead, the same number of trees required 
to meet this standard will be planted elsewhere on the site. The remainder of the site shall meet the 
requirements of UDO Section 8.2.5.C. to the maximum extent reasonably possible. 

7. The 2045 Transportation Plan shows a future north-south Minor Collector along the eastern property line 
starting at Derry Downs Lane extending to the northern site boundary. This project shall provide half of 
the required 60-foot right-of-way as shown on the plan. 

8. Improvements to the existing streets known as Thriftwood Drive and Derry Down Lane (identified as public 
streets having a 60’ right of way on the Briarwood Farms-COSD subdivision map recorded in Book of Maps 
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1986-2149, Wake County Registry, and as accepted by Wake County for use by the general public by 
instrument recorded in Book 7714 at Page 404, Wake County Registry) shall be provided to satisfy such 
NCDOT requirements made upon review of the traffic study for the project which are minimally necessary 
to provide adequate public access as state-maintained roadways to Stephenson Road. Consequently, the 
existing streets known as Thriftwood Drive and Derry Down Lane are not proposed for upgrades to meet 
Town of Apex standards nor are they proposed for dedication to the Town of Apex. 

9. The northern perimeter buffer shall be a 20-foot Type B buffer, except where segmental retaining wall 
tie-backs would encroach. In those areas, it shall be no less than a 15-foot Type A buffer. 

10. Cast-in-place retaining walls shall be permitted within the western 20-foot Type B buffer, as long as 
sufficient landscaping is planted around and on top of the walls to meet the requirements of the 20-foot 
Type B buffer. 

PROJECT DATA: 
The proposed high school will provide space for 2,350 students and approximately 200 employees. The site plan 
consists of several buildings, parking lots, a parking deck, and sports fields.  

Building:  
The proposed educational building ranges from one (1) to three (3) stories tall and contains approximately 392,760 
square feet and 110 classrooms. This building is primarily brick with EIFS and architectural metal accents. The 
parking deck is primarily precast concrete with decorative metal panels that coordinate with the accents on the 
main building. There are also several smaller athletic buildings totaling 7,794 sf on the northern portion of the 
site.  

Resource Conservation Area:  
The UDO requires that developments in this area provide 20% of the site as Resource Conservation Area (RCA). 
This site meets the requirement with the RCA being primarily located within the riparian buffers around the 
streams on site.  

UDO Requirement Provided 

20% = 13.612 acres 20% = 13.612 acres  

Buffers:  
Per UDO Sec. 8.2.6, School, public or private is considered a Class 4 use which require the following buffers: 

Adjacent Property Use: UDO Requirement: Proposed: 

North - Large Lot SF (>/= 12,000 sf) 20-foot Type B buffer 15-foot Type A or 20-foot Type B buffer* 

South - Large Lot SF (>/= 12,000 sf) 20-foot Type B buffer 20-foot Type B Buffer + 50-foot stream buffer 

West - Large Lot SF (>/= 12,000 sf) 20-foot Type B buffer 20-foot Type B buffer 

South & West - Landfill: 15-foot Type B buffer 20-foot Type B buffer 

East - Mobile Home Park: 0-foot 0-foot buffer 

*Zoning Condition #9 allows the northern property buffer to vary from the required 20-foot Type B buffer to a 15-
foot Type A buffer where segmental retaining wall tiebacks would otherwise encroach into the regular buffer. 
There are two (2) areas within the northern buffer where this is shown and the landscaping plan shows a Type A 
buffer plants in those areas.  
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Landscaping:  
The proposed Major Site Plan meets the requirements in the UDO, with the changes that were approved in 
rezoning case #20CZ12. Specifically, the conditions are being met in the following ways:  

• Zoning Conditions #1 & #3: The applicant and engineer have worked with staff to preserve as much of the 
existing forested area as possible and a reforestation seed mix is shown in the areas specified in the zoning 
condition. 

• Zoning Condition #6: Shading trees have not been planted between the parking deck and the parking lot 
to the east, but the same number of trees have been planted elsewhere on site.  

• Zoning Condition #10: The landscaping plan shows trees and shrubs planted both above and below the 
cast-in-place retaining wall within a portion of the western 20’ Type B Buffer. This vegetation meets the 
requirements of the Type B buffer standard.  

Parking:  
The vehicle parking provided for the proposed Major Site Plan meets the requirements of the UDO. The table 
below describes the minimum requirement and proposed number of spaces. The provided number includes 21 
handicap spaces and 2 electric vehicle charging stations within the parking deck.  

Minimum Required: 110 classrooms x 10 per classroom = 1,100 spaces 

Provided: Parking Deck  631 spaces 

 Surface Spaces  469 spaces 

 Total = 1,100 spaces 

In addition, the project provides 56 bicycle parking spaces, while the UDO only requires 26. The bicycle racks 
provided are decorative and will act as site amenities. 

 
Apex Transportation Plan/Access and Circulation:  
The proposed Felton Grove High School will access Stephenson Road via Thriftwood Drive and Derry Down Lane. 
The applicant is proposing to reconstruct both roads to meet NCDOT access road standards. The plans show this 
work primarily taking place within the 60-foot right-of-way shown on the original plat for Briarwood Farms. Some 
disturbance outside the right-of-way is shown to tie the grading related to the road improvements back to the 
existing grade. This grading will not impact any homes. The applicant will need to show temporary construction 
easements on the Construction Drawings for all work outside of the right-of-way and subject property. 

A Traffic Impact Analysis (TIA) was submitted with this application and was reviewed by Transportation staff. The 
TIA studied access to the proposed H-12 (Felton Grove) High School at the following four intersections: 

• Stephenson Road at Derry Down Lane / Cockle Burr Drive 

• Stephenson Road at Thriftwood Drive / Tear Drop Circle 

• Thriftwood Drive at Staff / Bus Driveway (internal) 

• Thriftwood Drive / Reunion Creek Parkway Extension at Connector Road 
The following four intersections were also studied in the TIA: 

• E. Williams Street / N. Main Street at Sunset Lake Road / Old Smithfield Road 

• Sunset Lake Road at Stephenson Road 

• E. Williams Street at Reunion Creek Parkway 

• Stephenson Road at Smith Road  

The TIA noted that the proposed Felton Grove High School is expected to consist of 2,350 students and 217 staff 
members. The school is projected to generate approximately 1,107 new trips entering and 253 new trips exiting 
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the site during the school weekday A.M. peak hour and 139 new trips entering and 776 new trips exiting the site 
during the school weekday P.M. peak hour. 

Staff has formulated recommendations based on the UDO standards, but NC General Statutes §160A-307.1 only 
gives the Town authority to require improvements to municipal streets, as follows:  

A city may only require street improvements related to schools that are required for safe ingress and 
egress to the municipal street system and that are physically connected to a driveway on the school site. 

Since Thriftwood Drive, Derry Down Lane, and Stephenson Road are not municipal roads, Apex does not have the 
authority to require improvements on those roads. That said, the following improvements are recommended by 
staff based upon review of the TIA and UDO standards, and in some instances may agree with TIA 
recommendations and in some instances may differ, to accommodate the increase in traffic generated by the 
school. The TIA studied options with and without the Reunion Creek Parkway extension, but since the 
Transportation Plan was updated to remove Reunion Creek Parkway connectivity to the school site that option no 
longer applies. 

• Stephenson Road and Derry Down Lane/Cockle Burr Drive:  
o Construct an exclusive northbound left-turn lane with 100 feet of full-width storage and 

appropriate taper. 
o Widen the eastbound approach to accommodate an exclusive right turn lane and a shared left-

through lane with 100 feet of full-width storage and appropriate taper. 
o In the event that NCDOT does not recommend geometric improvements and/or improvements 

are not being provided by WCPSS, consider officer control for peak hour traffic. Currently the 
intersection is operating as two-way stop control with no turn lanes.   

o Note: NCDOT has not recommended any improvements at this intersection. 

• Stephenson Road and Thriftwood Drive/Tear Drop Circle: 
o Install a traffic signal if warranted and permitted by NCDOT.  
o Construct dual northbound left turn lanes with 425 feet of storage in each lane, and two (2) 

receiving westbound lanes with the outside receiving lane providing a minimum of 300 feet of full 
width merge lane and a 35:1 merge taper. 

o Construct an exclusive southbound right-turn lane with 100 feet of full-width storage and 
appropriate taper along Stephenson Road.  

o Widen the eastbound approach to provide an exclusive right turn lane and a shared left-through 
lane with 250 feet of full-width storage and appropriate taper and a shared left-through lane. 

o In the event that NCDOT does not recommend geometric improvements/signalization and/or 
improvements are not being provided by WCPSS, consider officer control for peak hour traffic.  
Currently the intersection is operating as two-way stop control with no turn lanes.  

o Note: NCDOT has not recommended any improvements at this intersection. 

• Thriftwood Drive at the Staff/Bus Driveway: 
o Construct an on-site unsignalized intersection with stop-control on the southbound approach.  

There are no applicable public road recommendations at this location following removal of 
Reunion Creek Parkway extension.   

o Consider school staff control as needed for peak hour traffic based on observation. 

• Thriftwood Drive at Connector Road: 
o There are no applicable recommendations following removal of Reunion Creek Parkway 

extension. This location operates as free flow parking lot access on site. 

• E. Williams Street / N. Main Street at Sunset Lake Road / Old Smithfield Road: 
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o Widen the intersection to provide an additional through lane in the eastbound direction of travel 
(starting and ending 1,000 upstream and 1,200 downstream of the intersection with a lane drop 
at Commons Drive). 

o Construct a second (dual) southbound left turn lane and provide 225 feet of storage on each lane 
with appropriate tapers. 

o Construct a westbound right turn lane with 400 feet of full width and appropriate taper. 
o Construct a northbound right turn lane with 200 feet of full width and appropriate taper. 
o In the event that NCDOT does not recommend geometric improvements and/or improvements 

are not being provided by WCPSS, the intersection will operate over capacity with longer delays 
than if improvements were constructed. 

o Note: NCDOT has not recommended any improvements at this intersection. 

• Sunset Lake Road at Stephenson Road: 
o Construct a restricted conflict intersection (RCI) to handle the heavy eastbound left turn traffic 

volume (over 1,000 vehicles in the AM peak hour) while at the same time minimizing delays 
caused by school development traffic.  Description follows. 

o Construct a signalized U-turn bulb 500 feet east of the Stephenson Road intersection (lined up 
with the proposed right-in, right-out of the future apartment complex) with dual eastbound U-
turn lanes and a single eastbound through lane. 

o Construct two westbound receiving lanes, with one of those lanes continuing as a westbound 
through lane and the other an exclusive westbound right turn lane that begins 150 feet east of 
the signalized U-turn bulb and continues as an add lane to the Stephenson Road intersection 
where it terminates as a channelized free-flow westbound right turn.  

o Stagger the dual eastbound U-turn lanes to provide adequate capacity, with the inside lane having 
minimum 250 feet of storage and appropriate taper, and the outside U-turn lane beginning 150 
feet west of the Stephenson Road intersection and extending east to the signalized U-turn bulb.  

o Construct a second westbound right turn lane with 150 feet of full width storage and a 
northbound receiving lane on Stephenson Road with 600 feet of full width merge length and 
appropriate merge taper. 

o In the event that NCDOT does not recommend geometric improvements and/or improvements 
are not being provided by WCPSS, the intersection will operate over capacity with longer delays 
than if improvements were constructed, even if placed under signalized control.  Currently the 
intersection is operating as southbound stop control with no turn lanes. 

o Note: NCDOT has recommended a traffic signal at this intersection, but has not recommended 
any geometric improvements as part of the school site plan. 

o Note: The TIA also assumed background improvements by others as part of an apartment complex 
proposed on the northeast corner. Those included a southbound left turn lane, eastbound left 
turn lane, westbound right turn lane, and signalization. 

• E. Williams Street at Reunion Creek Parkway: 
o Staff recommends no geometric improvements at this intersection. 

• Smith Road at Stephenson Road: 
o Staff recommends no geometric improvements at this intersection.  
o Note: NCDOT has recommended a traffic signal at this intersection. 

 
The TIA estimated a need for 2,350 feet of internal stacking distance for student pick-up and drop-off. NCDOT’s 
Municipal School Transportation Assistance (MSTA) calculator requires 1,804 feet of internal stacking. The TIA 
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referenced a site plan that appears to provide 2,700 feet of stacking for carpool internal to the site and the 
proposed site plan actually provides 3,100 feet stacking, which will adequately accommodate carpool traffic. 

To promote safer pedestrian access, sidewalk will be extended from the driveway at each road connection and 
will run throughout the site.  Sidewalk is not proposed along Derry Down Lane or Thriftwood Drive from the site 
boundary to Stephenson Road and sidewalk currently does not exist along either side of Stephenson Road north 
of Sunset Lake Road in the vicinity of Thriftwood Drive or Derry Down Lane.  The nearest sidewalk on Stephenson 
Road is more than 2,000 feet north of Derry Down Lane. 

The proposed site plan meets the requirements of zoning condition #4 by building a 10’ greenway from Thriftwood 
Drive to the school’s western property line. It also complies with zoning condition #5 by showing a shared public 
greenway/sewer easement from the school’s western property line, across the landfill, and stopping at its western 
property line.  

Public Works and Transportation staff noted deficiencies in the TIA recommendations for intersection on State 
maintained roadways. The proposed site plan has not incorporated TIA recommendations or staff 
recommendations for geometric improvements to address traffic capacity on state-maintained roadways, with 
the exception of Smith Road at Stephenson Road where staff concur with no recommended improvements. 

Public Utilities: 
The proposed Major Site Plan complies with the standards in the UDO. Sanitary sewer will be extended from the 
Middle Creek pump station on Sunset Lake Road, under NC-540 and across the Triangle Forest Products landfill 
property to the school site. It will then be extended up each of two (2) the natural draws to the property to the 
east. Water will be extended from Colvin Park along Smith Road and across to the site. It will then be extended to 
the east at Thriftwood Drive and Derry Down Lane.  

Storm Drainage: 
The proposed Major Site Plan complies with the requirements of the UDO. The site proposes five (5) Stormwater 
Control Measures.  

Grading: 
The proposed Major Site Plan meets the grading requirements of the Unified Development Ordinance. Generally, 
the site sits lower than the eastern and northern properties, except where streams cross the property lines. The 
main buildings, parking, and closest sports fields are between 10 and 20 feet lower than the adjacent property to 
the east.  

Lighting: 
The proposed lighting plan complies with the requirements of the UDO. 

Supplemental Standards:  
There are no supplemental standards required for the use School, public or private. 

UNIFIED DEVELOPMENT ORDINANCE: 
The proposed Major Site Plan complies with the standards provided in the UDO, except the traffic conditions of 
the connecting roads. 

Public Works and Transportation staff noted deficiencies in the TIA recommendations for intersection on State 
maintained roadways. The proposed Major Site Plan has not incorporated TIA recommendations or staff 
recommendations for geometric improvements to address traffic capacity on state-maintained roadways, with the 
exception of Smith Road at Stephenson Road where staff concur with no recommended improvements. 

MAJOR SITE PLAN STANDARDS:  
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In order to approve an application for a Major Site Plan, the Town Council shall find the following standards are 
met by the proposed Major Site Plan: 

a) Compatibility. The development proposed in the site plan and its general location is compatible with 
the character of surrounding land uses. 

b) Zoning district supplemental standards. The development and uses in the site plan comply with Sec. 4.4 
Supplemental Standards. 

c) Site development standards. The development proposed in the site plan and its general layout and 
design comply with all appropriate standards in Article 8: General Development Standards. 

d) Mitigation of development on steep slopes. If appropriate, the site plan complies with the requirements 
of Sec. 8.1.4 Slope Protection Standards. 

e) Dedication of ROW for Thoroughfare Plan. The development proposed in the site plan conforms to the 
requirements of Sec. 7.4 Dedication of ROW for Thoroughfare Streets and Highways. 

f) Required improvements. The development proposed in the site plan conforms to the requirements of 
Sec. 7.5 Required Improvements. 

g) Other relevant standards of this Ordinance. The development proposed in the site plan and its general 
layout and design comply with all other relevant standards of this Ordinance, except that a site plan is 
not required to comply with a setback standard if there is a permanent improvement on the site that 
existed prior to August 1, 2000 that makes compliance impossible and the exception to the setback 
standard is the minimum necessary to accommodate the pre-existing permanent improvement.   

h) Applicable Standards of Article 7: Subdivision and Article 14: Parks, Recreation, Greenways, and Open 
Space. The development proposed in the site plan shall comply with the applicable standards of Article 
7: Subdivision and Article 14: Parks, Recreation, Greenways, and Open Space, including, but not limited 
to, street and utility improvements and park, recreation, and open space dedication or fee-in-lieu. 

i) Impact on public facilities. The proposed development shall not have a significant adverse impact on 
public facilities and services, including roads, potable water and wastewater facilities, parks, police, fire, 
and EMS facilities. 



 

PUBLIC WORKS & TRANSPORTATION - TRAFFIC 

 

TOWN OF APEX  
The Peak of Good Living 

PO Box 250 Apex, NC 27502  |  (919) 249-3400  |  www.apexnc.org 

 

 

January 15, 2021 
 
 
Matthew D. Peach, P.E. 
Stantec Consulting Services Inc.  
801 Jones Franklin Road  
Suite 300  
Raleigh, NC 27606 
 
 
Subject: Staff summary and comments for the H-12 (Felton Grove) High School TIA, 

11/30/2020 
 
 
Mr. Peach: 
 
Please review the following summary of my comments and recommendations.  You may 
schedule a meeting with me and your client to discuss at your convenience. 
 
 
Study Area 
 
The TIA studied access to the proposed H-12 (Felton Grove) High School at the following four 
intersections:   
 

 Stephenson Road at Derry Down Lane / Cockle Burr Drive 

 Stephenson Road at Thriftwood Drive / Tear Drop Circle 

 Thriftwood Drive at Staff / Bus Driveway (internal)  

 Thriftwood Drive / Reunion Creek Parkway Extension at Connector Road 
 
The following four intersections were also studied in the TIA: 
   

 E. Williams Street / N. Main Street at Sunset Lake Road / Old Smithfield Road 

 Sunset Lake Road at Stephenson Road 

 E. Williams Street at Reunion Creek Parkway 

 Stephenson Road at Smith Road  
 

 
Trip Generation 
 
The proposed H-12 (Felton Grove) High School is expected to consist of 2,350 students and 
217 staff members.  It’s projected to generate approximately 1107 new trips entering and 253 
new trips exiting the site during the school weekday A.M. peak hour and 139 new trips entering 
and 776 new trips exiting the site during the school weekday P.M. peak hour. It should be noted 
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that the school A.M. peak hour is expected to overlap with the A.M. peak hours for the adjacent 
roadway network.  The school P.M. peak hour is expected to occur between 2 P.M. and 4 P.M. 
 
Background traffic 
 
Background traffic consists of 1% annual background traffic growth compounded to build out 
year 2026, except for the through movements on Sunset Lake Road and Old Smithfield Road 
which were projected to have a 4% annual growth rate compounded to build out year 2026. 
Background traffic from the following approved developments was also included in the analysis: 
 

 Horton Park 

 Sunset Lake Apartments 
 

Trip Distribution and Assignment 
 
The trip distributions to and from the school site are as follows: 
 

 35 percent to/from the north on East Williams Street;  

 35 percent to/from the west on Old Smithfield Road;  

 15 percent to/from the south on East Williams Street;  

 10 percent to/from the east on Sunset Lake Road; and  

 5 percent to/from the north on Smith Road. 

An alternate scenario was also analyzed that assumes an extension of Reunion Creek Parkway 

to Thriftwood Drive. That scenario reassigns 60% of the school trips onto the extension and the 

intersection of E. Williams Street at Reunion Creek Parkway. However the alternate scenario 

does not change the overall assumptions for the trip distribution.  Trips from the north and south 

on East Williams Street, and from the west on Old Smithfield Road are reassigned to the 

intersection of E Williams Street and Reunion Creek Parkway. It should be noted that the 

extension of Reunion Creek Parkway is on the Town of Apex’s transportation plan, however it is 

not a funded project. 

 

Traffic Capacity Analysis and Recommendations 

Level of Service (LOS) is a grade of A through F assigned to an intersection, approach, or 

movement to describe how well or how poorly it operates.  LOS A through D is considered 

acceptable for peak hour operation.  LOS E or F describes potentially unacceptable operation 

and developers may be required to mitigate their anticipated traffic impact to improve LOS 

based on the Apex Unified Development Ordinance (UDO). 

Tables 1 through 8 describe the levels of service (LOS) for the scenarios analyzed in the TIA.  

“NA” is shown when the scenario does not apply.  The scenarios are as follows: 

 Existing 2020 - Existing year 2020 traffic. 

 No Build 2026 – Projected year (2026) with background growth, approved development 

traffic from others, and committed transportation improvements by others where 

applicable. 
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 Build 2026 – Projected year (2026) with background traffic, background improvements, 

and site build-out including recommended improvements where applicable. 

 Build 2026 Alternate - Projected year (2026) with Reunion Creek Parkway extended to 

E Williams Street, background traffic, background improvements, and site build-out 

including recommended improvements where applicable. 

 

 

Stephenson Road at Derry Down Lane / Cockle Burr Drive (unsignalized) 

Table 1. A.M. / P.M. Unsignalized Peak Hour Levels of Service 

Stephenson Road at Derry Down Lane / Cockle Burr Drive 

 
Existing 

2020 
No Build 

2026 
Build 2026 

Build 2026 
Alt 

Overall NA NA NA NA 

Eastbound (Derry Down Lane) B / B1 C / B1 E / C1 F / C1 

Westbound (Cockle Burr 
Drive) 

B / B1 C / B1 F / D1 F / D1 

Northbound (Stephenson 
Road) 

A / A2 A / A2 A / A2 A / A2 

Southbound (Stephenson 
Road) 

A / A2 A / A2 A / A2 A / A2 

1. Level of service for stop-controlled minor street approaches. 

2. Level of service for left turn movements on free-flowing approaches. 

TIA recommendations: 

 The TIA recommends construction of an exclusive northbound left-turn lane with 100 

feet of full-width storage and appropriate taper, and widening of the eastbound approach 

to accommodate an exclusive right turn lane and a shared left-through lane with 100 feet 

of full-width storage and appropriate taper. These recommendations are consistent for 

both the Build 2026 and the Build 2026 Alternate scenarios analyzed in the TIA.  

Apex staff recommendations: 

 Apex staff concur with both recommendations. In both scenarios the minor street 

approaches are projected to operate at LOS E or F in the AM peak hour. Average 

vehicle delays are projected to be over three minutes per vehicle for the eastbound 

shared left-through lane in both the Build and the Build Alternate scenarios, however 95th 

percentile queues are not projected to exceed 100 feet due to low through and turn 

movement volumes. A traffic signal would improve operations on the minor street 

approaches if warranted and permitted. However, based on the traffic volume 

projections, a traffic signal will most likely not be warranted.   
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Stephenson Road at Thriftwood Drive / Tear Drop Circle (unsignalized) 

Table 2. A.M. / P.M. Unsignalized Peak Hour Levels of Service 

Stephenson Road at Thriftwood Drive / Tear Drop Circle 

 
Existing 

2020 
No Build 

2026 
Build 2026 

Build 2026 
Alt 

Overall NA NA NA NA 

Eastbound (Thriftwood Drive) B / B1 C / C1 F / F1 F / E1 

Westbound (Tear Drop Circle) B / B1 C / B1 F / F1 F / F1 

Northbound (Stephenson 
Road) 

A / A2 A / A2 F / A2 C / A2 

Southbound (Stephenson 
Road) 

A / A2 A / A2 A / A2 A / A2 

1. Level of service for stop-controlled minor street approaches. 

2. Level of service for left turn movements on free-flowing approaches. 

TIA recommendations: 

 The TIA recommends construction of an exclusive northbound left-turn lane with 500 

feet of full-width storage and appropriate taper and an exclusive southbound right-turn 

lane with 100 feet of full-width storage and appropriate taper along Stephenson Road. 

On the eastbound approach the TIA recommends widening to provide an exclusive right 

turn lane and a shared left-through lane with 250 feet of full-width storage and 

appropriate taper. With these improvements the projected northbound 95th percentile 

queues were calculated to be 2,570 feet in the A.M. peak hour.  When modeled in 

SimTraffic the AM maximum left turn queue was shown to exceed 600 feet, however the 

TIA did not report the spillover queue in the northbound through lane (which is in access 

of 1,500 feet).  Based on both Synchro traffic analysis and SimTraffic micro-simulation 

the projected queue lengths are shown to exceed the recommended left lane storage 

capacity of 500 feet, which will cause queue spillback and blockage of the northbound 

through lane, leading to operational failure at the intersection. 

 

 In the Build 2026 Alternate scenario (with the Reunion Creek Parkway Extension), the 

TIA recommends construction of an exclusive northbound left-turn lane with 425 feet of 

full-width storage and appropriate taper on Stephenson Road, and widening the 

eastbound approach to provide an exclusive right turn lane and a shared left-through 

lane with 125 feet of full-width storage and appropriate taper. With these improvements, 

the free flow northbound and southbound approaches are projected to operate without 

interruptions to traffic flow from the school generated traffic, and the northbound left turn 

storage bay is projected to provide enough capacity to store the left turn queue.  

However, both minor street approaches are projected to experience delays of over 2 

minutes per vehicle in the AM peak hour when modeled in SimTraffic.  In the PM peak 

hour, the eastbound approach that serves the heavy outbound school traffic is projected 
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to operate at LOS E with average vehicle delays of 37 seconds per vehicle, while the 

westbound approach is projected to operate at LOS F with delays of 113 seconds per 

vehicle.  

 

Apex staff recommendations: 

 Apex staff recommends the installation of a traffic signal if warranted and permitted by 

NCDOT.  The intersection will most likely not meet traffic volume warrants outside of the 

AM peak hour, however, due to the projected high volume of vehicles entering and 

leaving the school site (over 800 vehicles in the AM Peak Hour and over 640 vehicles in 

the PM Peak Hour), a traffic signal would be justified based on the Peak Hour Warrant.  

In addition to the traffic signal Apex staff recommends dual northbound left turn lanes 

with 425 feet of storage on each lane, and two receiving westbound lanes with the 

outside receiving lane providing minimum of 300 feet of full width acceleration distance 

and a 35:1 merge taper.  Staff agrees with the recommendation for the southbound right 

turn lane and the widening of the eastbound approach for an exclusive right turn lane 

and a shared left-through lane. The eastbound right turn should operate to allow right 

turns on red in order to accommodate the heavy right turn outbound traffic flow in the PM 

peak hour.  The installation of a traffic signal along with the other stated improvements, 

would provide enough intersection capacity to serve the heavy inbound traffic flow in the 

AM peak hour, with overall intersection LOS D and average intersection delays of 39 

seconds per vehicle (meeting requirements of the UDO).  In the PM peak hour, with staff 

recommendations the signalized intersection is projected to operate at LOS D or better 

on all approaches except the eastbound approach.  Due to the heavy right turn school 

traffic, the eastbound approach is projected to operate at LOS F with 95th percentile 

queues less than 500 feet.  

 

 In the event that the Reunion Creek Parkway Extension is constructed per the Build 

2026 Alternate scenario, Apex staff concurs with the recommendations of the TIA. With 

a significant portion of school traffic being diverted west on Reunion Creek Parkway, it is 

unlikely this intersection will meet traffic volume warrants for a traffic signal. The TIA 

recommendations provide for adequate queue storage internally on the minor street 

eastbound approach and on the northbound left turn. 
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Thriftwood Drive at Staff / Bus Driveway (unsignalized) 

Table 3. A.M. / P.M. Unsignalized Peak Hour Levels of Service 

Thriftwood Drive at Staff/Bus Driveway 

 Build 2026 Build 2026 Alt 

Overall NA NA 

Eastbound (Thriftwood Drive) NA F / A2 

Westbound (Thriftwood Drive) NA NA 

Southbound (Staff/Bus Driveway) C / F1 A / B1 

1. Level of service for stop-controlled minor street approaches. 

2. Level of service for left turn movements on free-flowing approaches. 

TIA recommendations: 

 The TIA recommends construction of an unsignalized intersection with stop-control on 

the southbound approach. The TIA recommends Thriftwood Drive to be constructed as a 

two-lane, two-way road in the east-west direction, and the southbound approach to be 

constructed as a two-lane, two-way road with no addition turn lanes.  In the Build 2026 

Alternate scenario with the Reunion Creek Parkway Extension, significant traffic volume 

is projected to leave and enter the site to and from the west.  Therefore the TIA 

recommends additional construction of an exclusive eastbound left-turn lane with 500 

feet of full-width storage and appropriate taper, an exclusive westbound right-turn lane 

with 275 feet of full-width storage and appropriate taper, and an exclusive southbound 

left-turn lane with maximum available full-width storage and appropriate taper.  

 

With these improvements the stop controlled southbound approach is projected to 

operate at LOS A and F in the AM and PM peak hours in the Build 2026 scenario with 

average vehicle delays of over 3 minutes per vehicle and 95th percentile queues of over 

1,000 feet during the PM peak hour.  In the Build 2026 Alternate scenario the 

southbound approach is projected to operate at LOS A and B, however the eastbound 

left turn movement is projected to operate at LOS F and A in the AM and PM peak 

hours.  Average vehicle delays for the left turn movement are projected to be over 90 

seconds per vehicle with 95th percentile queues of over 550 feet during the AM peak 

hour.  
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Apex staff recommendations: 

 Apex staff recommends consideration of officer control in addition to the 

recommendations in the TIA.  Alternative intersection design such as a roundabout may 

also improve operations. 

  

Thriftwood Drive / Reunion Creek Parkway Extension at Connector Road (unsignalized) 

Table 4. A.M. / P.M. Unsignalized Peak Hour Levels of Service 

Thriftwood Drive / Reunion Creek Parkway Extension at Connector Road 

 Build 2026 Alt 

Overall NA 

Eastbound (Reunion Creek Parkway) A / A2 

Westbound (Thriftwood Drive) NA 

Southbound (Connector Road) A / C1 

1. Level of service for stop-controlled minor street approaches. 

2. Level of service for left turn movements on free-flowing approaches. 

TIA recommendations: 

 The TIA recommends construction of an unsignalized intersection in the Build 2026 

Alternate scenario with free flow movements in the eastbound and westbound directions 

of travel and stop control on the southbound approach.  The TIA recommends Thrifwood 

Drive and Reunion Creek Parkway to be constructed as two-lane two-way roadways in 

the east-west directions of travel and the Connector Road be constructed as a two-lane 

two-way road in the north-south directions of travel. 

Apex staff recommendations: 

 Apex staff concurs with the recommendation. The stop-controlled southbound approach 

is projected to operate at LOS A and C in the AM and PM peak hours with minimal 

delays. 

 

  



8 

E. Williams Street / N. Main Street at Sunset Lake Road / Old Smithfield Road (signalized) 

Table 5. A.M. / P.M. Signalized Peak Hour Levels of Service 

E. Williams Street / N. Main Street at Sunset Lake Road / Old Smithfield Road 

 
Existing 

2020 
No Build 

2026 
Build 2026 

Build 2026 
Alt 

Overall D / C F / D F / E F / E 

Eastbound (Old Smithfield 
Road) 

C / D C / E F / F F / F 

Westbound (Sunset Lake 
Road) 

E / C F / C D / C D / D 

Northbound (E. Williams 
Street/ N. Main Street) 

D / C E / D F / E F / E 

Southbound (E. Williams 
Street) 

D / C F / C F / E F / E 

 

TIA recommendations: 

 In the Build 2026 scenario, the TIA recommends considering construction of an 

exclusive northbound right-turn lane with 500 feet of full-width storage and appropriate 

taper, and an exclusive westbound right-turn lane with 450 feet of full-width storage and 

appropriate taper. Additionally, the TIA recommends traffic signal modifications to 

accommodate new phasing. Despite these improvements the intersection is still 

projected to operate over capacity resulting in multiple approaches with LOS F and 

queue spillback during both AM and PM hours of operation. Average intersection delays 

are projected to be 187 seconds per vehicle in the AM peak hour and 61 seconds per 

vehicle in the PM peak hour. 

 

 In the Build 2026 Alternate scenario, with the Reunion Creek Parkway extension, the TIA 

recommends considering construction of an exclusive northbound right-turn lane with 

225 feet of full-width storage and appropriate taper, an exclusive westbound right-turn 

lane with 350 feet of full-width storage and appropriate taper, as well as traffic signal 

modifications to accommodate new phasing. Despite these improvements the 

intersection is still projected to operate over capacity resulting in multiple approaches 

with LOS F and queue spillback during both AM and PM hours of operation. Average 

intersection delays are projected to be 123 seconds per vehicle in the AM peak hour and 

66 seconds per vehicle in the PM peak hour. 
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Apex staff recommendations: 

 Apex staff recommends for consideration intersection widening to provide an additional 

through lane in the eastbound direction of travel (starting and ending 1,000 upstream 

and 1,200 downstream of the intersection with a lane drop at Commons Drive), and a 

dual southbound left turn lane with minimum 225 feet of storage on each lane and 

appropriate taper. The westbound right turn storage lane can be reduced to provide 400 

feet of full width and appropriate taper, and the northbound right turn storage lane can 

be reduced to provide 200 feet of full width and appropriate taper.  With these capacity 

improvements the intersection is projected to operate at LOS E in the AM peak hour with 

intersection delays of 74 seconds per vehicle, and LOS D in the PM peak hour with 

intersection delays of 41 seconds per vehicle.  The proposed school development is 

projected to increase traffic volumes by 36% in the AM peak hour and 28% in the PM 

peak hour at this intersection. The improvements recommended for consideration by 

Town staff will minimize delays associated with development traffic per the UDO. 

 

 In the case of the Reunion Creek Parkway extension, Apex staff recommends for 

consideration intersection widening to provide an additional through lane in the 

eastbound direction of travel (starting and ending 1,000 upstream and 1,200 

downstream of the intersection with a lane drop at Commons Drive), a dual southbound 

left turn lane with minimum 225 feet of storage on each lane and appropriate taper, as 

well as the westbound and northbound right turn lanes recommended for consideration 

in the TIA.  With these capacity improvements the intersection is projected to operate at 

LOS E in the AM peak hour with intersection delays of 66 seconds per vehicle, and LOS 

D in the PM peak hour with intersection delays of 42 seconds per vehicle.  The proposed 

school development is projected to increase traffic volumes by 29% in the AM peak hour 

and 20% in the PM peak hour at this intersection. The improvements recommended for 

consideration by Town staff will minimize delays associated with development traffic per 

the UDO. 
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Sunset Lake Road at Stephenson Road 

Table 6. A.M. / P.M. Peak Hour Levels of Service 
Sunset Lake Road at Stephenson Road 

 

Unsignalized Signalized 

Existing 2020 
No Build 

2026 
Build  2026 

Build  2026 
Alt 

Overall NA B / B F / F D / C 

Eastbound (Sunset Lake Road) A / A2 A / A F / A D / C 

Westbound (Sunset Lake Road) NA B / B F / E E / C 

Southbound (Stephenson Road) E / E1 D / D E / F E / D 

1. Level of service for stop-controlled approaches. 

2. Level of service for left turn movement on free-flowing approaches. 

 

TIA recommendations: 

 The TIA assumes a traffic signal will be installed by background development, as well as 

an eastbound left turn lane with 150 feet of storage and taper, a westbound right turn 

lane with 100 feet of storage and taper, and a southbound left turn lane with 250 feet of 

storage and taper.  In addition to these improvements done by others, the TIA 

recommends considering construction of a second eastbound left-turn with maximum 

available length of full-width storage and appropriate taper to store a left turn vehicle 

queue 1,150 feet, a second northbound receiving lane on Stephenson Road with 

minimum 600 feet of full with storage and appropriate merge taper, extension of the 

westbound right-turn lane to 625 feet of full-width storage and appropriate taper, 

extension of the southbound left-turn lane to 525 feet of full-width storage and 

appropriate taper, as well as modifications to the traffic signal.  Despite these 

improvements the intersection is still projected to operate at LOS F in both peak hours in 

the Build 2026 scenario with average intersection delays of 115 and 87 seconds per 

vehicle in the AM and PM peak hours.  

 

 In the Build 2026 Alternate scenario, with the Reunion Creek Parkway extension, the TIA 

recommends considering construction of dual eastbound left-turn lanes with 475 feet of 

full-width storage and appropriate taper, a second northbound receiving lane with a 

minimum of 600 feet of full with storage and appropriate merge taper, extension of the 

westbound right-turn lane to 525 feet of full-width storage and appropriate taper, as well 

as modifications to the traffic signal.  With these improvements the intersection is 

projected to operate at LOS D and C in the AM and PM peak hours with average 

intersection delays of 48 and 32 seconds per vehicle in the AM and PM peak hours. 
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Apex staff recommendations: 

 Apex staff recommends for consideration the construction of a restricted conflict 

intersection (RCI) to handle the heavy eastbound left turn traffic volume (over 1,000 

vehicles in the AM peak hour) while at the same time minimizing delays caused by 

school development traffic per the UDO. Utilizing the widened pavement section 

committed by others in the No Build scenario, the RCI would require construction of a 

signalized U-turn bulb 500 feet east of the Stephenson Road intersection (lined up with 

the proposed right-in, right-out of the future apartment complex) with dual eastbound U-

turn lanes and a single eastbound through lane, as well as two westbound receiving 

lanes, with one of those lanes being a westbound through lane and the other one an 

exclusive westbound right turn lane that begins 150 feet east of the signalized U-turn 

bulb and continues as an add lane to the Stephenson Road intersection where it 

terminates as a channelized free-flow westbound right turn. The dual eastbound U-turn 

lanes need to be staggered to provide adequate capacity, with the inside lane having 

minimum 250 feet of storage and appropriate taper, and the outside U-turn lane 

beginning 150 feet west of the Stephenson Road intersection and extending east to the 

signalized U-turn bulb.  In addition a second westbound right turn lane with 150 feet of 

full with storage and a northbound receiving lane with 600 feet of full with storage and 

appropriate merge taper is recommended. With these improvements the signalized U-

turn bulb is projected to operate at LOS B and A with average vehicle delays of 20 and 6 

seconds per vehicle, and the intersection of Stephenson Road and Sunset Lake Road is 

projected to operate at LOS B with average vehicle delays of 19 and 14 seconds per 

vehicle.  Both intersections are projected to provide enough capacity to meet all of the 

traffic demand. The proposed school development is projected to increase traffic 

volumes by 45% in the AM peak hour and 37% in the PM peak hour at this intersection. 

The improvements recommended for consideration by Town staff will minimize delays 

associated with development traffic per the UDO. 

 

 In the Build 2026 Alternate scenario, with the Reunion Creek Parkway extension, Apex 

Staff concurs with the recommendations in the TIA, provided that widening of the 

eastbound approach is feasible given the existing corridor constraints due to adjacent 

development. 
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E. Williams Street at Reunion Creek Parkway 

Table 7. A.M. / P.M. Peak Hour Levels of Service 

E. Williams Street at Reunion Creek Parkway 

 Unsignalized Signalized 

 
Existing 

2020 
No Build 

2026  
Build 2026  

Build 2026 
Alt 

Overall NA NA NA D / C 

Eastbound (Hope Community 
Church Driveway) 

E / D1 F / E1 F / F1 F / D 

Westbound (Reunion Creek 
Parkway) 

E / D1 F / E1 F / F1 F / D 

Northbound (E. Williams Street) A / A2 A / A2 A / A2 C / C 

Southbound (E. Williams Street) A / A2 A / A2 A / A2 D / B 

1. Level of service for stop-controlled minor street approaches. 

2. Level of service for left turn movements on free-flowing approaches. 

 

TIA recommendations: 

In the Build 2026 scenario, the TIA recommends no improvements at this intersection.  In 

the Build 2026 Alternate scenario, with the Reunion Creek Parkway extension, traffic from 

the school site is projected to reroute to this intersection.  The TIA recommends construction 

of an exclusive northbound right-turn lane with 225 feet of full-width storage and appropriate 

taper, and widening and marking of the westbound approach to accommodate a left-turn 

lane with 325 feet of full-width storage and appropriate taper, a right-turn lane with 450 feet 

of full-width storage and appropriate taper, and a through lane. Additionally the TIA 

recommends remarking of the southbound two-way left turn lane as far back as Straywhite 

Avenue to provide additional queue storage, and installation of a traffic signal. With these 

improvements the intersection is projected to operate at LOS D and C with overall 

intersection delays of 40 and 29 seconds per vehicle in the AM and PM peak hours. 

  



13 

Apex staff recommendations: 

 Apex staff concur with the recommendations in the TIA for both Build 2026 and Build 

2026 Alternate scenarios.  In the Build 2026 scenario, school traffic will add more than 

15% of overall traffic to the intersection in both peak hours on E. Williams Street, 

causing the minor street stop-controlled approaches to operate at LOS F in both peak 

hours, with delays on both eastbound and westbound approaches in excess of 300 

seconds per vehicle in the AM peak hour.  However, due to low traffic volumes on the 

minor street eastbound and westbound approaches, a traffic signal will most likely not be 

warranted. 

 

 In the Build 2026 Alternate scenario, with Reunion Creek Parkway extension bringing 

school traffic to the westbound approach, a traffic signal will most likely be warranted, 

and is recommended for installation contingent on NCDOT approval. The southbound 

left turn queue is projected to stack beyond the intersection of Straywhite Avenue in the 

AM peak hour, however the two-way left turn lane on E. Williams Street provides enough 

storage capacity for the long left turn queue.  It is anticipated that some of the Miramonte 

neighborhood traffic will reroute to the signalized intersection of Reunion Creek Parkway 

in the AM peak hour due to excessive left turn delays on Straywhite Avenue and 

potential intersection blockage from the left turn queue. The recommendation for the left 

turn and right turn storage lanes on Reunion Creek Parkway will provide adequate 

queue storage capacity even though both eastbound and westbound approaches are 

projected to operate at LOS F in the AM peak hour.  
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Smith Road at Stephenson Road 

Table 8. A.M. / P.M. Unsignalized Peak Hour Levels of Service 
Smith Road at Stephenson Road 

 Existing 2020 
No Build 

2026 
Build  2026 

Build  2026 
Alt 

Overall NA NA NA NA 

Eastbound (Stephenson Road) A / A2 A / A2 A / A2 A / A2 

Westbound (Stephenson Road) NA NA NA NA 

Southbound (Smith Road) B / B1 C / C1 D / C1 D / C1 

1. Level of service for stop-controlled minor street approaches. 

2. Level of service for left turn movements on free-flowing approaches. 

 

TIA recommendations: 

The TIA does not recommend improvements at this intersection for both the Build 2026 and 

the Build 2026 Alternate scenarios. 

 

Apex staff recommendations: 

 Apex staff concur with the recommendations in the TIA for both Build 2026 and Build 

2026 Alternate scenarios.  The stop controlled southbound approach is projected to 

operate at LOS D or better in both the AM and PM peak hours under both scenarios, 

with southbound 95th percentile queues not exceeding 150 feet.  
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Carpool Queue Accommodations 

The TIA estimated a need for 2,350 feet of internal stacking distance for student pick-up and 

drop-off.  The TIA references a site plan that appears to provide 2,700 feet of stacking for 

carpool internal to the site. Therefore it appears the site plan adequately accommodates carpool 

traffic. 

 

Please coordinate with the NCDOT District Engineer’s Office concerning recommended 

improvements.  Town staff will be available for meetings with NCDOT staff to discuss 

improvements on state maintained roadways as needed.  All recommendations are subject to 

review by Town Council prior to approval. 

 

Sincerely, 

 
Serge Grebenschikov 
Traffic Engineer 
919-372-7448 

 
 

ATTACHMENTS:

Figure 32: Recommended Improvements without Reunion Creek Parkway Extension
(Modified to include Town of Apex Staff recommendations)

Figure 33: Recommended Improvements with Reunion Creek Parkway Extension
(Modified to include Town of Apex Staff recommendations) 
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MAJOR SITE PLAN APPLICATION INFORMATION 
This document is a public record under the North Carolina Public Records Act and may be published on the Town’s website or disclosed to 
third parties. 
Application #: Submittal Date: 
Fee Paid $ Check # 

  Last Updated: June 25, 2019 

Project Information 
Project Name:  
Address:  
Property PIN:  
Acreage:  Zoning  
Town Limits:     Inside corporate limits    In ETJ     *Outside corporate limits and ETJ 
For Non-residential Developments 

Total number of buildings:  Number of floors:  

Total square footage of all buildings:   

For Residential Developments 

Number of multi-family units:    Number of floors:  

Applicant Information 

Name:  

Address:  

City:  State:  Zip:  

Phone:  Email:  

Owner Information 

Name:  

Address:  

City:  State:  Zip:  

Phone:  Email:  

Attorney Information 

Name:  

Address:  

City:  State:  Zip:  

Phone:  Email:  

Engineer Information 
Name:  

Address:  

City:  State:  Zip:  

Phone:  Email:  

Page 3 of 26 Major Site Plan Application

Felton Grove High School (H-12)
8550 Stephenson Road, Apex, NC 27539
0750545646
68.06 MD-CZ

✔

6 total buildings HS- 3 floor, remaining buildings 1 floor

399,671 SF

N/A N/A

Renee Pfeifer
400 Regency Forest Drive, Suite 120
Cary NC 27518
919-319-6716 rpfeifer@clhdesignpa.com

Wake County board of Education (ATTN: AnnaMaria Taylor, Senior Facility Planner)
5625 Dillard Drive, Crossroad Building 1
Cary NC 27518
919-588-3602 amtaylor@wcpss.net

Kenneth C. Haywood- Howard, Stalling, From, Atkins, Angell & Davis, P.A.
5410 Trinity Road, Suite 210
Raleigh NC 27605
919-821-7700 khaywood@hsfh.com

CLH Design, P.A.
400 Regency Forest Drive, Suite 120
Cary NC 27518
919-319-6716 rpfeifer@clhdesignpa.com

N/A

11/30/20





# of 

Property 

Owners PIN Real Estate ID Owner Mail Address 1 Mail Address 2 Site Address

1 0750441182 069355 CURRIN BROS INC PO BOX 547 FUQUAY VARINA NC 27526-0547 4237 SUNSET LAKE RD

2 0750456175 109150 REVOCABLE LIVING TRUST OF DENNIS MCCOY & RANDY GARREN 8537 SMITH RD APEX NC 27539-8169 8549 SMITH RD

3 0750456507 109149 CHAMBLEE, DAVIS B. CHAMBLEE, LEANNE M. 8509 SMITH RD APEX NC 27539-8169 8509 SMITH RD

4 0750466110 107588 SCOTT, RONALD D.          SCOTT, MELODY S. 8429 SMITH RD APEX NC 27539-8181 8429 SMITH RD

5 0750466564 109146 EMERY, JASON G.            EMERY, JOANNA L. 8409 SMITH RD APEX NC 27539-8181 8409 SMITH RD

6 0750538989 130746 DEW, JOHNNIE M.              DEW, BESSIE W. 4712 JOSEPH MICHAEL CT RALEIGH NC 27606-9646 4636 ARROWHEAD DR

8 0750549090 130747 DEW, BESSIE W. 4712 JOSEPH MICHAEL CT RALEIGH NC 27606-9646 4632 ARROWHEAD DR

9 0750576147 107587 DEAN, JOSEPH W.             DEAN, CHRISTINE W. 8317 SMITH RD APEX NC 27539-8179 8317 SMITH RD

10 0750631918 130748 DEW, BESSIE W. 4712 JOSEPH MICHAEL CT RALEIGH NC 27606-9646 4628 ARROWHEAD DR

11 0750632916 130749 DEW, BESSIE W. 4712 JOSEPH MICHAEL CT RALEIGH NC 27606-9646 4624 ARROWHEAD DR

12 0750633913 130750 DEW, BESSIE W. 4712 JOSEPH MICHAEL CT RALEIGH NC 27606-9646 4620 ARROWHEAD DR

13 0750634925 130751 DEW, BESSIE W. 4712 JOSEPH MICHAEL CT RALEIGH NC 27606-9646 4616 ARROWHEAD DR

14 0750642452 175263 BRIARTAC FAMILY LLC       Attn: TONYA C. CUMALANDER, TRUSTEE PO BOX 1055 FUQUAY VARINA NC 27526-1055 3012 THRIFTWOOD DR

15 0750643379 159768 AQUA NORTH CAROLINA, INC. 202 MACKENAN DR CARY NC 27511-6447 3008 THRIFTWOOD DR

16 0750644717 159766 AQUA NORTH CAROLINA, INC. 202 MACKENAN DR CARY NC 27511-6447 3016 THRIFTWOOD DR

17 0750646366 159769 BRIARTAC FAMILY LLC       Attn: TONYA C. CUMALANDER, TRUSTEE PO BOX 1055 FUQUAY VARINA NC 27526-1055 3004 THRIFTWOOD DR

18 0750652582 159767 BRIARTAC FAMILY LLC       Attn: TONYA C. CUMALANDER, TRUSTEE PO BOX 1055 FUQUAY VARINA NC 27526-1055 0 THRIFTWOOD DR

19 0750657552 067494 BRIARTAC FAMILY LLC       Attn: TONYA C. CUMALANDER, TRUSTEE PO BOX 1055 FUQUAY VARINA NC 27526-1055 3468 CHERRYSTONE LN

20 0750663067 159765 AQUA NORTH CAROLINA, INC. 202 MACKENAN DR CARY NC 27511-6447 5049 DERRY DOWN LN

21 0750664237 159756 BRIARTAC FAMILY LLC       Attn: TONYA C. CUMALANDER, TRUSTEE PO BOX 1055 FUQUAY VARINA NC 27526-1055 5052 DERRY DOWN LN

22 0750665132 159763 BRIARTAC FAMILY LLC       Attn: TONYA C. CUMALANDER, TRUSTEE PO BOX 1055 FUQUAY VARINA NC 27526-1055 5045 DERRY DOWN LN

23 0750665218 159755 BRIARTAC FAMILY LLC       Attn: TONYA C. CUMALANDER, TRUSTEE PO BOX 1055 FUQUAY VARINA NC 27526-1055 5048 DERRY DOWN LN

24 0750665398 159753 BRIARTAC FAMILY LLC       Attn: TONYA C. CUMALANDER, TRUSTEE PO BOX 1055 FUQUAY VARINA NC 27526-1055 5040 LORRY LN

25 0750665475 159752 BRIARTAC FAMILY LLC       Attn: TONYA C. CUMALANDER, TRUSTEE PO BOX 1055 FUQUAY VARINA NC 27526-1055 5036 LORRY LN

26 0750665745 284548 HARMONY GLEN HOMEOWNERS ASSOC INC 3921 SUNSET RIDGE RD., STE. 201 RALEIGH NC 27607-6679 0 RHYTHM DR

27 0750666104 159762 BRIARTAC FAMILY LLC       Attn: TONYA C. CUMALANDER, TRUSTEE PO BOX 1055 FUQUAY VARINA NC 27526-1055 5041 DERRY DOWN LN

28 0750666219 159754 BRIARTAC FAMILY LLC       Attn: TONYA C. CUMALANDER, TRUSTEE PO BOX 1055 FUQUAY VARINA NC 27526-1055 5044 DERRY DOWN LN







AFFIDAVIT OF OWNERSHIP: EXHIBIT A – LEGAL DESCRIPTION   

Application #:    Submittal Date:  

 
Insert legal description below. 
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See attached documents.













NEIGHBORHOOD MEETING SIGN-IN SHEET 
This document is a public record under the North Carolina Public Records Act and may be published on the Town’s website or disclosed to third parties. 

Instruction Packet and Affidavit for Neighborhood Meetings  Last Updated: December 20, 2019 

 

Meeting Address:   _______________________________________________________________ 

Date of meeting:  ______________________________ Time of meeting:  ____________________________ 

Property Owner(s) name(s):  _________________________________________________________ 

Applicant(s):  ___________________________________________________________________ 

 
Please print your name below, state your address and/or affiliation with a neighborhood group, and provide your phone number and email address. 
Providing your name below does not represent support or opposition to the project; it is for documentation purposes only.  
 

 NAME/ORGANIZATION ADDRESS PHONE # EMAIL 
SEND PLANS 
& UPDATES 

1.      

2.      

3.      

4.      

5.      

6.      

7.      

8.      

9.      

10.      

11.      

12.      

13.      

14.      

Use additional sheets, if necessary. 
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Jason Emery 8409 Smith Road, Apex, nc 919-363-3080

VIRTUAL ATTENDEES

Virtual- TEAMS Meeting

Wednesday, November 18, 2020 5:00 pm  to 7:00 pm

Wake County Board of Education

Renee C. Pfeifer, PLA, CLH Design, P.A.



SUMMARY OF DISCUSSION FROM THE NEIGHBORHOOD MEETING 
This document is a public record under the North Carolina Public Records Act and may be published on the Town’s website  
or disclosed to third parties. 

Instruction Packet and Affidavit for Neighborhood Meetings  Last Updated: December 20, 2019 

 

Property Owner(s) name(s): _____________________________________________________ 

Applicant(s):  ______________________________________________________________ 

Contact information (email/phone):   _______________________________________________ 

Meeting Address:  ___________________________________________________________ 

Date of meeting:  __________________________ Time of meeting:  ____________________________ 
 

Please summarize the questions/comments and your response from the Neighborhood Meeting in the spaces 
below (attach additional sheets, if necessary). Please state if/how the project has been modified in response to 
any concerns. The response should not be “Noted” or “No Response”. There has to be documentation of what 
consideration the neighbor’s concern was given and justification for why no change was deemed warranted. 
 

Question/Concern #1: 

_________________________________________________________________________
_________________________________________________________________________ 
  

Applicant’s Response: 

_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________ 

 

Question/Concern #2: 

_________________________________________________________________________
_________________________________________________________________________ 
  

Applicant’s Response: 

_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________ 

 

Question/Concern #3: 

_________________________________________________________________________
_________________________________________________________________________ 

 

Applicant’s Response: 

_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________ 

 

Question/Concern #4: 

_________________________________________________________________________
_________________________________________________________________________ 
  

Applicant’s Response: 

_______________________________________________________________________
_______________________________________________________________________ 
_______________________________________________________________________

Page 8 of 9

Wake County Board of Education

Renee C. Pfeifer, PLA, CLH Design.P.A.

rpfeifer@clhdesignpa.com / 919-319-6716

Virtual TEAMS Meeting

Wednesday, November 18. 2020 5:00 pm to 7:00 pm

See Attached.

See Attached.

See Attached.

See Attached.



SUMMARY DISCUSSION FROM THE FELTON GROVE HIGH SCHOOL NEIGHBORHOOD MEETING:  

 

Question/Concern #1:  

Will there be any sort of fencing around the property? 

Applicant’s Response:  

o The entire property will not be fenced. There will be fencing around specific areas of the school. 

There will also be fencing on top of the retaining walls. 

o The areas that will be fenced will be the stadium area and the baseball area. The entire 

perimeter of the site will not be fenced. 

o There will be retaining walls on this site and all the retaining walls will have safety rail fencing on 

top of them. 

o We also have a tree buffer on this site and those trees will remain or be planted back. They will 

provide a buffer between this site and the adjacent residential properties 

 

Question/Concern #2:  

Mr. Emery is worried about children using the woods in an inappropriate way between the athletic fields and his 

property. 

Applicant’s Response:  

o We do have a retaining wall between the athletic fields and Mr. Emery’s property. That wall will have 

a fence on top of it.  The entire stadium area will be fenced, and there is a significant slope as well as 

a 100’ buffer on both sides of the stream between the high school property and the Emery property. 

 

Question/Concern #3:  

Currently Mr. Emery’s property is zoned within the county. Will this site and adjacent properties have their zoning 

affected? 

Applicant’s Response:  

o The high school property is located within Apex’s ETJ and this project site will be annexed into 

the Town and rezoned, but no adjacent properties will be rezoned. 

 

Question/Concern #4:  

Stephenson Road is already congested. What does the school system plan to do to alleviate this? 

Applicant’s Response:  

o The apex/holly springs boundary is south of the site on Stephenson and there is a future project 

planned to install a stoplight at the intersection of Stephenson road and Sunset Lake road. 

o We’ve collected data that was available and tried to collect as much data as possible prior to 

COVID to finalize our TIA. 

o We are currently putting the final touches on our Traffic analysis and this will be submitted to 

NCDOT and the Town. Then the Town and NCDOT will look at that report and decide what 



improvements are necessary.  Our anticipation is to provide enough stacking so that traffic does 

not back up on to Stephenson road from our site. 

 

Question/Concern #5:  

The intersection of Smith Road and Ten Ten is very congested. Would suggest we look at this intersection as well. 

Applicant’s Response:  

o This intersection has been included in the traffic analysis. 

 

Question/Concern #6:  

What is the project schedule? 

Applicant’s Response:  

o Construction will begin spring of 2022 and completed in August of 2024. 

o This school will not be used as swing space for another school. 

o For the first year the high school will be at ½ capacity.  There will be no student drivers and the 

school will not be at full capacity until the third year. 

 

Question/Concern #7:  

Mr. Emery’s biggest concern is people coming onto his property from the athletic facility. 

Applicant’s Response:  

o WCPSS will provide the principals name and contact information to the adjacent neighbors in 

case issues arise when school is in session. 

 

Question/Concern #8:  

Where will utilities be coming from? 

Applicant’s Response:  

o The waterline will come down Smith road and Sanitary sewer will be routed through the stump 

dump and to the South along Middle Creek and tie into an existing pump station along Sunset 

Lake road. 

 

Question/Concern #9:  

Where will construction traffic access the site? 

Applicant’s Response:  

o Most of the construction traffic will access via Thriftwood. But both Derry Downs and Thriftwood 

are available to the contractor to use. 



 

Question/Concern #10:  

Would Mr. Emery be able to get municipal water from the town if he chooses? 

Applicant’s Response: 

o  Yes, this would be available for the adjacent residents. He would need to contact the Town of 

Apex to coordinate this.  

Question/Concern #11:  

If there’s no sewer available would Mr. Emery still be able to get municipal water? 

Applicant’s Response: 

o We believe so, but he would need to coordinate with the Town to verify. 
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H-12 Felton Grove High School MD-CZ

8550 Stephenson Road

0750-54-5646 66.48 acres

Wake County Board of Education

111 Corning Road, Suite 100

Cary NC 27518

919-588-3602 amtaylor@wcpss.net

Wake County Board of Education

111 Corning Road, Suite 190

Cary NC 27518

919-588-3602 N/A amtaylor@wcpss.net

CLH Design, P.A.

400 Regency Forest Drive, Suite 120

Cary NC 27518

919-319-6716 N/A rpfeifer@clhdesignpa.com

Clancy & Theys Construction Company

919-834-3601 N/A robertanweiler@clancytheys.com

516 W Cabarrus St.

Raleigh NC 27603



 

Instruction Packet and Affidavit for Neighborhood Meetings  Last Updated: December 20, 2019 

Providing Input to Town Council:  
Each Town Council meeting agenda includes a Public Forum time when anyone is permitted to speak for 
three (3) minutes on any topic with the exception of items listed as Public Hearings for that meeting. The 
Town Council meets on the 1st and 3rd Tuesdays of each month at 6:00 p.m. (except for holidays, see schedule 
of meetings at http://www.apexnc.org/838/Agendas-Minutes). You may also contact Town Council by e-mail 
at AllCouncil@apexnc.org. 
 

Private Agreements and Easement Negotiation:   

The Town of Apex cannot enforce private agreements between developers and neighbors and is not a party 
to the easement and right-of-way negotiation that occurs between developers and neighboring property 
owners for easements or rights-of-way that are necessary to build the project.  
 
It is recommended that all private agreements be made in writing and that if a property owner feels it 
necessary, they should obtain private legal counsel in order to protect their interests in both private 
agreements and during easement negotiations. The only conditions that the Town of Apex can enforce are 
those conditions that are made a part of the conditional zoning of the property by agreement of the 
developer and the Town.  
 
As an example, if a developer offers to build a fence for a neighbor to mitigate some impact, the Town can 
only enforce the construction of the fence if the fence becomes a condition of the rezoning. This would occur 
by the developer offering the condition as part of their conditional zoning application package or at the Town 
Council public hearing on the conditional zoning and the Town accepting it as a condition. Private agreements 
regarding a fence being constructed will not be enforced by the Town. 
 
To request that any agreement with a developer is made a part of the conditional zoning at the time of 
approval, you may ask at the Town Council public hearing if the agreement is included in the conditions. If it 
is not, you may request that the Town Council not approve the rezoning without the agreement being 
included in the conditions (note that it is up to Town Council whether to approve or deny the rezoning but 
they cannot impose conditions that the applicant does not agree to add). The developer’s proposed 
conditions can be viewed any time after a rezoning is submitted on the Interactive Development Map at: 
http://apexnc.maps.arcgis.com/apps/OnePane/basicviewer/index.html?appid=fa9ba2017b784030b15ef4d
a27d9e795 

Documentation:   

Neighbors to a requested new development and/or rezoning are strongly encouraged to fully document (such 
as through dated photographs) the condition of their property before any work is initiated for the new 
development. Stormwater controls installed on developed property are not designed to and will likely not 
remove 100% of the soil particles transported by stormwater runoff. As a result, creeks and ponds could 
become cloudy for a period of time after rain events. 
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COMMON CONSTRUCTION ISSUES & WHO TO CALL 
This document is a public record under the North Carolina Public Records Act and may be published on the Town’s website  
or disclosed to third parties. 

Instruction Packet and Affidavit for Neighborhood Meetings  Last Updated: December 20, 2019 

Noise & Hours of Construction: Non-Emergency Police 919-362-8661 
Noise from tree removal, grading, excavating, paving, and building structures is a routine part of the 
construction process. The Town generally limits construction hours from 7:00 a.m. to 8:30 p.m. so that there 
are quiet times even during the construction process. Note that construction outside of these hours is 
allowed with special permission from the Town when it makes more sense to have the construction occur at 
night, often to avoid traffic issues. In addition, the Town limits hours of blasting rock to Monday through 
Friday from 8:00 a.m. to 5:00 p.m. Report violations of construction hours and other noise complaints to the 
Non-Emergency Police phone number at 919-362-8661. 
Construction Traffic: James Misciagno 919-372-7470 
Construction truck traffic will be heavy throughout the development process, including but not limited to 
removal of trees from site, loads of dirt coming in and/or out of the site, construction materials such as brick 
and wood brought to the site, asphalt and concrete trucks come in to pave, etc. The Town requires a 
construction entrance that is graveled to try to prevent as much dirt from leaving the site as possible. If dirt 
does get into the road, the Town can require they clean the street (see “Dirt in the Road” below).  
Road Damage & Traffic Control: Water Resources – Infrastructure Inspections 919-362-8166 
There can be issues with roadway damage, roadway improvements, and traffic control. Potholes, rutting, 
inadequate lanes/signing/striping, poor traffic control, blocked sidewalks/paths are all common issues that should 
be reported to Water Resources – Infrastructure Inspections at 919-249-3427. The Town will get NCDOT involved 
if needed. 

Parking Violations: Non-Emergency Police 919-362-8661 
Unless a neighbor gives permission, there should be no construction parking in neighbors’ driveways or on their 
property. Note that parking in the right-of-way is allowed, but Town regulations prohibit parking within 15 feet of 
driveways so as not to block sight triangles. Trespassing and parking complaints should be reported to the Non-
Emergency Police phone number at 919-362-8661. 

Dirt in the Road: James Misciagno 919-372-7470 
Sediment (dirt) and mud gets into the existing roads due to rain events and/or vehicle traffic. These incidents 
should be reported to James Misciagno. He will coordinate the cleaning of the roadways with the developer. 

Dirt on Properties or in Streams: James Misciagno 919-372-7470 
 Danny Smith Danny.Smith@ncdenr.gov 
Sediment (dirt) can leave the site and get onto adjacent properties or into streams and stream buffers; it is typically 
transported off-site by rain events. These incidents should be reported to James Misciagno at 919-372-7470 so 
that he can coordinate the appropriate repairs with the developer. Impacts to the streams and stream buffers 
should also be reported to Danny Smith (danny.smith@ncdenr.gov) with the State. 

Dust: James Misciagno 919-372-7470 
During dry weather dust often becomes a problem blowing into existing neighborhoods or roadways. These 
incidents should be reported to James Misciagno at 919-372-7470 so that he can coordinate the use of water 
trucks onsite with the grading contractor to help control the dust. 

Trash: James Misciagno 919-372-7470 
Excessive garbage and construction debris can blow around on a site or even off of the site. These incidents should 
be reported to James Misciagno at 919-372-7470. He will coordinate the cleanup and trash collection with the 
developer/home builder. 

Temporary Sediment Basins: James Misciagno 919-372-7470 
Temporary sediment basins during construction (prior to the conversion to the final stormwater pond) are often 
quite unattractive. Concerns should be reported to James Misciagno at 919-372-7470 so that he can coordinate 
the cleaning and/or mowing of the slopes and bottom of the pond with the developer. 

Stormwater Control Measures: Mike Deaton 919-249-3413 
Post-construction concerns related to Stormwater Control Measures (typically a stormwater pond) such as 
conversion and long-term maintenance should be reported to Mike Deaton at 919-249-3413.  

Electric Utility Installation: Rodney Smith 919-249-3342 
Concerns with electric utility installation can be addressed by the Apex Electric Utilities Department. Contact 
Rodney Smith at 919-249-3342. 
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RESOURCE CONSERVATION AREAS
DESCRIPTION AREA

GROSS SITE AREA 2,895,867 SF (66.48 acres)

REQUIRED RESOURCE CONSERVATION
AREA (20% GROSS SITE AREA)

579,173 SF (13.30 acres)

RESOURCE CONSERVATION AREA
PROVIDED

581,337 SF (13.35 acres)

RESOURCE CONSERVATION AREA 581,337 sf
Preserve undisturbed forested areas,
floodplains, riparian streams and riparian
buffers.
-

COPYRIGHT NOTICE: THIS ARCHITECTURAL AND
ENGINEERING DRAWING IS GIVEN IN CONFIDENCE
AND SHALL BE USED ONLY PURSUANT TO THE
AGREEMENT WITH RATIO.  NO OTHER USE,
DISSEMINATION OR DUPLICATION MAY BE MADE
WITHOUT PRIOR WRITTEN CONSENT OF RATIO.  ALL
COMMON LAW RIGHTS OF COPYRIGHT AND
OTHERWISE ARE HEREBY SPECIFICALLY RESERVED.

SHEET TITLE

SHEET NUMBER

KEY PLAN

SHEET ISSUE

N

PROJECT NO.

SEAL | DATE

L-01.01

01 DESIGN DEVELOPMENT 11/20/20
02 TOA MAJOR SITE PLAN SUBMITTAL 12/01/20
03 TOA MAJOR SITE PLAN RESUBMITTAL 02/12/21
04 TOA MAJOR SITE PLAN SUBMITTAL #3 03/05/21
05 60% CONSTRUCTION DOCUMENTS 03/26/21
06 TOA MAJOR SITE PLAN SUBMITTAL #4 03/26/21

03/26/21
Area 1

Area 3

Area 5

Area 2

Area 4

Area 6

RESOURCE
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AREA 1

RESOURCE CONSERVATION AREA 1

Area 7Area 8
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MATCHLINE - SEE L-103 (AREA 3)

19150.000

NOT FOR CONSTRUCTION

H12/Felton
Grove High

School
8550 Stephenson Road

Apex, NC 27539
Owner

Mechanical / Electrical / Plumbing Engineer

Civil Engineer and Landscape Architect

Architect and Landscape Architect
RATIO

111 Corning Road, Suite 190
Cary, North Carolina 27518
(919)588-3602

Wake County Public Schools

Structural Engineer

5430 Wade Park Blvd #400
Raleigh, North Carolina 27607
(919) 832-5587

LHC Structural Engineers

120 North Boylan Avenue
Raleigh, North Carolina 27603
(919) 828-0531

The Wooten Company

400 Regency Forest Drive, Suite 120
Cary, North Carolina 27518
(919) 319-6716

CLH Design PA

227 Fayetteville Street, Suite 301
Raleigh, North Carolina 27601
919-821-0805

The signatures affixed below certify that this sheet has been reviewed and approved solely per
the certifications signed to the cover sheet of these construction plans.

_________________________ ________ _________________________ _______
PW - Transportation Date WR - Stormwater Date

_________________________ ________ _________________________ _______
Building Inspections Date Planning Date

__________ ________ __________________________ _______
WR - Utility Engineering Date Planning - Transportation Date

________________________ _______ __________________________ _______
Electric Date Fire Date

________________________ ________ _________________________ _______
WR - S&E Date Parks, Recreation & Cultural Res. Date



RESOURCE CONSERVATION AREAS
DESCRIPTION AREA

GROSS SITE AREA 2,895,867 SF (66.48 acres)

REQUIRED RESOURCE CONSERVATION
AREA (20% GROSS SITE AREA)

579,173 SF (13.30 acres)

RESOURCE CONSERVATION AREA
PROVIDED

581,337 SF (13.35 acres)

RESOURCE CONSERVATION AREA 581,337 sf
Preserve undisturbed forested areas,
floodplains, riparian streams and riparian
buffers.
-

COPYRIGHT NOTICE: THIS ARCHITECTURAL AND
ENGINEERING DRAWING IS GIVEN IN CONFIDENCE
AND SHALL BE USED ONLY PURSUANT TO THE
AGREEMENT WITH RATIO.  NO OTHER USE,
DISSEMINATION OR DUPLICATION MAY BE MADE
WITHOUT PRIOR WRITTEN CONSENT OF RATIO.  ALL
COMMON LAW RIGHTS OF COPYRIGHT AND
OTHERWISE ARE HEREBY SPECIFICALLY RESERVED.

SHEET TITLE

SHEET NUMBER

KEY PLAN

SHEET ISSUE

N

PROJECT NO.

SEAL | DATE

L-01.02

RESOURCE 
CONSERVATION
AREA 2

01 DESIGN DEVELOPMENT 11/20/20
02 TOA MAJOR SITE PLAN SUBMITTAL 12/01/20
03 TOA MAJOR SITE PLAN RESUBMITTAL 02/12/21
04 TOA MAJOR SITE PLAN SUBMITTAL #3 03/05/21
05 60% CONSTRUCTION DOCUMENTS 03/26/21
06 TOA MAJOR SITE PLAN SUBMITTAL #4 03/26/21

03/26/21
Area 1

Area 3

Area 5

Area 2

Area 4

Area 6

RESOURCE CONSERVATION AREA 2

Area 7Area 8

MATCHLINE - SEE L-104 (AREA 4)

M
ATC

H
LIN

E - SEE L-101 (AR
EA 1)

19150.000

NOT FOR CONSTRUCTION

H12/Felton
Grove High

School
8550 Stephenson Road

Apex, NC 27539
Owner

Mechanical / Electrical / Plumbing Engineer

Civil Engineer and Landscape Architect

Architect and Landscape Architect
RATIO

111 Corning Road, Suite 190
Cary, North Carolina 27518
(919)588-3602

Wake County Public Schools

Structural Engineer

5430 Wade Park Blvd #400
Raleigh, North Carolina 27607
(919) 832-5587

LHC Structural Engineers

120 North Boylan Avenue
Raleigh, North Carolina 27603
(919) 828-0531

The Wooten Company

400 Regency Forest Drive, Suite 120
Cary, North Carolina 27518
(919) 319-6716

CLH Design PA

227 Fayetteville Street, Suite 301
Raleigh, North Carolina 27601
919-821-0805

The signatures affixed below certify that this sheet has been reviewed and approved solely per
the certifications signed to the cover sheet of these construction plans.

_________________________ ________ _________________________ _______
PW - Transportation Date WR - Stormwater Date

_________________________ ________ _________________________ _______
Building Inspections Date Planning Date

__________ ________ __________________________ _______
WR - Utility Engineering Date Planning - Transportation Date

________________________ _______ __________________________ _______
Electric Date Fire Date

________________________ ________ _________________________ _______
WR - S&E Date Parks, Recreation & Cultural Res. Date



THRIFTWOOD DR.

RESOURCE CONSERVATION AREAS
DESCRIPTION AREA

GROSS SITE AREA 2,895,867 SF (66.48 acres)

REQUIRED RESOURCE CONSERVATION
AREA (20% GROSS SITE AREA)

579,173 SF (13.30 acres)

RESOURCE CONSERVATION AREA
PROVIDED

581,337 SF (13.35 acres)

RESOURCE CONSERVATION AREA 581,337 sf
Preserve undisturbed forested areas,
floodplains, riparian streams and riparian
buffers.
-

COPYRIGHT NOTICE: THIS ARCHITECTURAL AND
ENGINEERING DRAWING IS GIVEN IN CONFIDENCE
AND SHALL BE USED ONLY PURSUANT TO THE
AGREEMENT WITH RATIO.  NO OTHER USE,
DISSEMINATION OR DUPLICATION MAY BE MADE
WITHOUT PRIOR WRITTEN CONSENT OF RATIO.  ALL
COMMON LAW RIGHTS OF COPYRIGHT AND
OTHERWISE ARE HEREBY SPECIFICALLY RESERVED.

SHEET TITLE

SHEET NUMBER

KEY PLAN

SHEET ISSUE

N

PROJECT NO.

SEAL | DATE

L-01.03

RESOURCE 
CONSERVATION
AREA 3

01 DESIGN DEVELOPMENT 11/20/20
02 TOA MAJOR SITE PLAN SUBMITTAL 12/01/20
03 TOA MAJOR SITE PLAN RESUBMITTAL 02/12/21
04 TOA MAJOR SITE PLAN SUBMITTAL #3 03/05/21
05 60% CONSTRUCTION DOCUMENTS 03/26/21
06 TOA MAJOR SITE PLAN SUBMITTAL #4 03/26/21

03/26/21
Area 1

Area 3

Area 5

Area 2

Area 4

Area 6

RESOURCE CONSERVATION AREA 3

Area 7Area 8

MATCHLINE - SEE L-105 (AREA 5)
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19150.000

NOT FOR CONSTRUCTION

H12/Felton
Grove High

School
8550 Stephenson Road

Apex, NC 27539
Owner

Mechanical / Electrical / Plumbing Engineer

Civil Engineer and Landscape Architect

Architect and Landscape Architect
RATIO

111 Corning Road, Suite 190
Cary, North Carolina 27518
(919)588-3602

Wake County Public Schools

Structural Engineer

5430 Wade Park Blvd #400
Raleigh, North Carolina 27607
(919) 832-5587

LHC Structural Engineers

120 North Boylan Avenue
Raleigh, North Carolina 27603
(919) 828-0531

The Wooten Company

400 Regency Forest Drive, Suite 120
Cary, North Carolina 27518
(919) 319-6716

CLH Design PA

227 Fayetteville Street, Suite 301
Raleigh, North Carolina 27601
919-821-0805

The signatures affixed below certify that this sheet has been reviewed and approved solely per
the certifications signed to the cover sheet of these construction plans.

_________________________ ________ _________________________ _______
PW - Transportation Date WR - Stormwater Date

_________________________ ________ _________________________ _______
Building Inspections Date Planning Date

__________ ________ __________________________ _______
WR - Utility Engineering Date Planning - Transportation Date

________________________ _______ __________________________ _______
Electric Date Fire Date

________________________ ________ _________________________ _______
WR - S&E Date Parks, Recreation & Cultural Res. Date



RESOURCE CONSERVATION AREAS
DESCRIPTION AREA

GROSS SITE AREA 2,895,867 SF (66.48 acres)

REQUIRED RESOURCE CONSERVATION
AREA (20% GROSS SITE AREA)

579,173 SF (13.30 acres)

RESOURCE CONSERVATION AREA
PROVIDED

581,337 SF (13.35 acres)

RESOURCE CONSERVATION AREA 581,337 sf
Preserve undisturbed forested areas,
floodplains, riparian streams and riparian
buffers.
-

COPYRIGHT NOTICE: THIS ARCHITECTURAL AND
ENGINEERING DRAWING IS GIVEN IN CONFIDENCE
AND SHALL BE USED ONLY PURSUANT TO THE
AGREEMENT WITH RATIO.  NO OTHER USE,
DISSEMINATION OR DUPLICATION MAY BE MADE
WITHOUT PRIOR WRITTEN CONSENT OF RATIO.  ALL
COMMON LAW RIGHTS OF COPYRIGHT AND
OTHERWISE ARE HEREBY SPECIFICALLY RESERVED.

SHEET TITLE

SHEET NUMBER

KEY PLAN

SHEET ISSUE

N

PROJECT NO.

SEAL | DATE

L-01.04

RESOURCE 
CONSERVATION
AREA 4

01 DESIGN DEVELOPMENT 11/20/20
02 TOA MAJOR SITE PLAN SUBMITTAL 12/01/20
03 TOA MAJOR SITE PLAN RESUBMITTAL 02/12/21
04 TOA MAJOR SITE PLAN SUBMITTAL #3 03/05/21
05 60% CONSTRUCTION DOCUMENTS 03/26/21
06 TOA MAJOR SITE PLAN SUBMITTAL #4 03/26/21

03/26/21
Area 1

Area 3

Area 5

Area 2

Area 4

Area 6

RESOURCE CONSERVATION AREA 4

Area 7Area 8

MATCHLINE - SEE L-106 (AREA 6)

M
ATC

H
LIN

E - SEE L-103 (AR
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MATCHLINE - SEE L-102 (AREA 2)

19150.000

NOT FOR CONSTRUCTION

H12/Felton
Grove High

School
8550 Stephenson Road

Apex, NC 27539
Owner

Mechanical / Electrical / Plumbing Engineer

Civil Engineer and Landscape Architect

Architect and Landscape Architect
RATIO

111 Corning Road, Suite 190
Cary, North Carolina 27518
(919)588-3602

Wake County Public Schools

Structural Engineer

5430 Wade Park Blvd #400
Raleigh, North Carolina 27607
(919) 832-5587

LHC Structural Engineers

120 North Boylan Avenue
Raleigh, North Carolina 27603
(919) 828-0531

The Wooten Company

400 Regency Forest Drive, Suite 120
Cary, North Carolina 27518
(919) 319-6716

CLH Design PA

227 Fayetteville Street, Suite 301
Raleigh, North Carolina 27601
919-821-0805

The signatures affixed below certify that this sheet has been reviewed and approved solely per
the certifications signed to the cover sheet of these construction plans.

_________________________ ________ _________________________ _______
PW - Transportation Date WR - Stormwater Date

_________________________ ________ _________________________ _______
Building Inspections Date Planning Date

__________ ________ __________________________ _______
WR - Utility Engineering Date Planning - Transportation Date

________________________ _______ __________________________ _______
Electric Date Fire Date

________________________ ________ _________________________ _______
WR - S&E Date Parks, Recreation & Cultural Res. Date



DERRY DOWN LN.
RESOURCE CONSERVATION AREAS

DESCRIPTION AREA
GROSS SITE AREA 2,895,867 SF (66.48 acres)

REQUIRED RESOURCE CONSERVATION
AREA (20% GROSS SITE AREA)

579,173 SF (13.30 acres)

RESOURCE CONSERVATION AREA
PROVIDED

581,337 SF (13.35 acres)

RESOURCE CONSERVATION AREA 581,337 sf
Preserve undisturbed forested areas,
floodplains, riparian streams and riparian
buffers.
-

COPYRIGHT NOTICE: THIS ARCHITECTURAL AND
ENGINEERING DRAWING IS GIVEN IN CONFIDENCE
AND SHALL BE USED ONLY PURSUANT TO THE
AGREEMENT WITH RATIO.  NO OTHER USE,
DISSEMINATION OR DUPLICATION MAY BE MADE
WITHOUT PRIOR WRITTEN CONSENT OF RATIO.  ALL
COMMON LAW RIGHTS OF COPYRIGHT AND
OTHERWISE ARE HEREBY SPECIFICALLY RESERVED.

SHEET TITLE

SHEET NUMBER

KEY PLAN

SHEET ISSUE

N

PROJECT NO.

SEAL | DATE

L-01.05

RESOURCE 
CONSERVATION
AREA 5

01 DESIGN DEVELOPMENT 11/20/20
02 TOA MAJOR SITE PLAN SUBMITTAL 12/01/20
03 TOA MAJOR SITE PLAN RESUBMITTAL 02/12/21
04 TOA MAJOR SITE PLAN SUBMITTAL #3 03/05/21
05 60% CONSTRUCTION DOCUMENTS 03/26/21
06 TOA MAJOR SITE PLAN SUBMITTAL #4 03/26/21

03/26/21
Area 1

Area 3

Area 5

Area 2

Area 4

Area 6

RESOURCE CONSERVATION AREA 5

Area 7Area 8

MATCHLINE - SEE L-107 (AREA 7)
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19150.000

NOT FOR CONSTRUCTION

H12/Felton
Grove High

School
8550 Stephenson Road

Apex, NC 27539
Owner

Mechanical / Electrical / Plumbing Engineer

Civil Engineer and Landscape Architect

Architect and Landscape Architect
RATIO

111 Corning Road, Suite 190
Cary, North Carolina 27518
(919)588-3602

Wake County Public Schools

Structural Engineer

5430 Wade Park Blvd #400
Raleigh, North Carolina 27607
(919) 832-5587

LHC Structural Engineers

120 North Boylan Avenue
Raleigh, North Carolina 27603
(919) 828-0531

The Wooten Company

400 Regency Forest Drive, Suite 120
Cary, North Carolina 27518
(919) 319-6716

CLH Design PA

227 Fayetteville Street, Suite 301
Raleigh, North Carolina 27601
919-821-0805

The signatures affixed below certify that this sheet has been reviewed and approved solely per
the certifications signed to the cover sheet of these construction plans.

_________________________ ________ _________________________ _______
PW - Transportation Date WR - Stormwater Date

_________________________ ________ _________________________ _______
Building Inspections Date Planning Date

__________ ________ __________________________ _______
WR - Utility Engineering Date Planning - Transportation Date

________________________ _______ __________________________ _______
Electric Date Fire Date

________________________ ________ _________________________ _______
WR - S&E Date Parks, Recreation & Cultural Res. Date



RESOURCE CONSERVATION AREAS
DESCRIPTION AREA

GROSS SITE AREA 2,895,867 SF (66.48 acres)

REQUIRED RESOURCE CONSERVATION
AREA (20% GROSS SITE AREA)

579,173 SF (13.30 acres)

RESOURCE CONSERVATION AREA
PROVIDED

581,337 SF (13.35 acres)

RESOURCE CONSERVATION AREA 581,337 sf
Preserve undisturbed forested areas,
floodplains, riparian streams and riparian
buffers.
-

COPYRIGHT NOTICE: THIS ARCHITECTURAL AND
ENGINEERING DRAWING IS GIVEN IN CONFIDENCE
AND SHALL BE USED ONLY PURSUANT TO THE
AGREEMENT WITH RATIO.  NO OTHER USE,
DISSEMINATION OR DUPLICATION MAY BE MADE
WITHOUT PRIOR WRITTEN CONSENT OF RATIO.  ALL
COMMON LAW RIGHTS OF COPYRIGHT AND
OTHERWISE ARE HEREBY SPECIFICALLY RESERVED.

SHEET TITLE

SHEET NUMBER

KEY PLAN

SHEET ISSUE

N

PROJECT NO.

SEAL | DATE

L-01.06

RESOURCE 
CONSERVATION
AREA 6

01 DESIGN DEVELOPMENT 11/20/20
02 TOA MAJOR SITE PLAN SUBMITTAL 12/01/20
03 TOA MAJOR SITE PLAN RESUBMITTAL 02/12/21
04 TOA MAJOR SITE PLAN SUBMITTAL #3 03/05/21
05 60% CONSTRUCTION DOCUMENTS 03/26/21
06 TOA MAJOR SITE PLAN SUBMITTAL #4 03/26/21

03/26/21
Area 1

Area 3

Area 5

Area 2

Area 4

Area 6

RESOURCE CONSERVATION AREA 6

Area 7Area 8

MATCHLINE - SEE L-107 (AREA 8)

M
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E - SEE L-105 (AR
EA 5)

MATCHLINE - SEE L-104 (AREA 4)

19150.000

NOT FOR CONSTRUCTION

H12/Felton
Grove High

School
8550 Stephenson Road

Apex, NC 27539
Owner

Mechanical / Electrical / Plumbing Engineer

Civil Engineer and Landscape Architect

Architect and Landscape Architect
RATIO

111 Corning Road, Suite 190
Cary, North Carolina 27518
(919)588-3602

Wake County Public Schools

Structural Engineer

5430 Wade Park Blvd #400
Raleigh, North Carolina 27607
(919) 832-5587

LHC Structural Engineers

120 North Boylan Avenue
Raleigh, North Carolina 27603
(919) 828-0531

The Wooten Company

400 Regency Forest Drive, Suite 120
Cary, North Carolina 27518
(919) 319-6716

CLH Design PA

227 Fayetteville Street, Suite 301
Raleigh, North Carolina 27601
919-821-0805

The signatures affixed below certify that this sheet has been reviewed and approved solely per
the certifications signed to the cover sheet of these construction plans.

_________________________ ________ _________________________ _______
PW - Transportation Date WR - Stormwater Date

_________________________ ________ _________________________ _______
Building Inspections Date Planning Date

__________ ________ __________________________ _______
WR - Utility Engineering Date Planning - Transportation Date

________________________ _______ __________________________ _______
Electric Date Fire Date

________________________ ________ _________________________ _______
WR - S&E Date Parks, Recreation & Cultural Res. Date
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Cast-In-Place Concrete
CODE DESCRIPTION DETAIL
03-30A CIP CONC STAIRS E1/L-05.01
03-30B CIP CONCRETE. SEATWALL A5/L-05.01
03-30C CIP CONCRETE TERRACED WALLS W/ DECORATIVE FORMLINER FINISH
03-30D CIP CONCRETE RETAINING WALL A3/L-05.01
03-30E CIP CONCRETE PLANTER CURB
03-30F CIP CHEEKWALL

Unit Masonry
CODE DESCRIPTION DETAIL
04-21A STRUCTURAL CIP RETAINING WALL W/ DECORATIVE FORMLINER FINISH
04-21B MONUMENT SIGN, To be permitted separately A1/L-05.06

CODE DESCRIPTION DETAIL
05-50A GALVANIZED STEEL HANDRAILS B1/L-05.01
05-50B 42" PEDESTRIAN GUARDRAIL W/ ADA HANDRAIL GRAB BAR

Site Furnishings
CODE DESCRIPTION DETAIL
12-93D DECORATIVE BOLLARD D5/L-05.01
12-93E PLAZA BENCH C1/L-05.02
12-93F DUAL TRASH/RECYCLE RECEPTACLE F5/L-05.01
12-93G PLAZA BIKE RACK E1/L-05.02
12-93H KNOCKDOWN BOLLARD, SEE CIVIL DWGS
12-93I FLAGPOLE

LIGHTING
CODE DESCRIPTION DETAIL
26-56A 12` HT. PEDESTRIAN LIGHT A1/L-05.02

CURBS AND GUTTERS
CODE DESCRIPTION DETAIL
32-17A CAST IRON DETECTABLE WARNING PLATES

FENCES AND GATES
CODE DESCRIPTION DETAIL
32-31A 6` HT. ECS TERRACE FENCE
32-31B 6` HT. ECS TERRACE DOUBLE GATE
32-32A 42" PEDESTRIAN GUARDRAIL C4/L-05.05

CONCRETE PAVING
SYMBOL DESCRIPTION DETAIL

CONCRETE PAVEMENT
LIGHT DUTY
CONCRETE PAVEMENT
ADA RAMP

A1/L-05.01

CONCRETE PAVEMENT
HEAVY DUTY

REFERENCE NOTES SCHEDULE
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PLAN ENLARGEMENT - COURTYARD BASE BID
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03-30A

05-50A

COPYRIGHT NOTICE: THIS ARCHITECTURAL AND
ENGINEERING DRAWING IS GIVEN IN CONFIDENCE
AND SHALL BE USED ONLY PURSUANT TO THE
AGREEMENT WITH RATIO.  NO OTHER USE,
DISSEMINATION OR DUPLICATION MAY BE MADE
WITHOUT PRIOR WRITTEN CONSENT OF RATIO.  ALL
COMMON LAW RIGHTS OF COPYRIGHT AND
OTHERWISE ARE HEREBY SPECIFICALLY RESERVED.

SHEET TITLE

SHEET NUMBER

KEY PLAN

SHEET ISSUE

N

PROJECT NO.

SEAL | DATE

L-02.01

COURTYARD PLAN
ENLARGEMENT 
BASE BID

01 DESIGN DEVELOPMENT 11/20/20
02 TOA MAJOR SITE PLAN SUBMITTAL 12/01/20
03 TOA MAJOR SITE PLAN RESUBMITTAL 02/12/21
04 TOA MAJOR SITE PLAN SUBMITTAL #3 03/05/21
05 60% CONSTRUCTION DOCUMENTS 03/26/21
06 TOA MAJOR SITE PLAN SUBMITTAL #4 03/26/21

03/26/21

05-50A

12-93F

26-56A

26-56A

19150.000

NOT FOR CONSTRUCTION

H12/Felton
Grove High

School
8550 Stephenson Road

Apex, NC 27539
Owner

Mechanical / Electrical / Plumbing Engineer

Civil Engineer and Landscape Architect

Architect and Landscape Architect
RATIO

111 Corning Road, Suite 190
Cary, North Carolina 27518
(919)588-3602

Wake County Public Schools

Structural Engineer

5430 Wade Park Blvd #400
Raleigh, North Carolina 27607
(919) 832-5587

LHC Structural Engineers

120 North Boylan Avenue
Raleigh, North Carolina 27603
(919) 828-0531

The Wooten Company

400 Regency Forest Drive, Suite 120
Cary, North Carolina 27518
(919) 319-6716

CLH Design PA

227 Fayetteville Street, Suite 301
Raleigh, North Carolina 27601
919-821-0805

SITE FEATURES NOTES
1. SITE UTILITIES SHOWN FOR REFERENCE ONLY. SEE OTHER DISCIPLINE

SHEETS FOR PLANS AND DETAILS.

2. AUTOCAD .DWG FILES WILL BE PROVIDED FOR CONSTRUCTION LAYOUT.

3. DO NOT SCALE DRAWINGS FOR FIELD LAYOUT. REFER TO SITE LAYOUT
PLAN(S) FOR DIMENSIONS.

4. ALL PAVEMENT MARKINGS INTERRUPTED BY DEMOLITION AND
PROPOSED IMPROVEMENTS SHALL BE REPLACED WITH MATCHING
COLOR AND WIDTH.

5. REFER TO                     FOR CONCRETE PAVING JOINT DETAILS.
5.1. ALL CONCRETE PAVING JOINTS SHALL BE CONTRACTION JOINT 'A'

UNLESS INDICATED OTHERWISE.

6. CURB RAMPS SHALL COMPLY WITH CURB RAMP DRAWING INDEX &
GENERAL NOTES, REFER TO

7. DAMAGE TO EXISTING PAVMENT SHALL BE REPLACED WITH MATCHING
COLOR AND FINISH BY CONTRACTOR.

SITE FEATURES LEGEND
CONSTRUCTION FENCE
TEMPORARY WORK LIMIT
TREE PROTECTION FENCING
ISOLATION JOINT
JOINT TYPE B PER
ALIGN

IJ
B

03-30D

12-93H

COURTYARD

NORTH ENTRY

SOUTH ENTRY

05-50A05-50A

03-30C

03-30C

32-32A

03-30E

03-30C

03-30F

32-32A

03-30C

The signatures affixed below certify that this sheet has been reviewed and approved solely per
the certifications signed to the cover sheet of these construction plans.

_________________________ ________ _________________________ _______
PW - Transportation Date WR - Stormwater Date

_________________________ ________ _________________________ _______
Building Inspections Date Planning Date

__________ ________ __________________________ _______
WR - Utility Engineering Date Planning - Transportation Date

________________________ _______ __________________________ _______
Electric Date Fire Date

________________________ ________ _________________________ _______
WR - S&E Date Parks, Recreation & Cultural Res. Date
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Site Furnishings
CODE DESCRIPTION DETAIL
12-93D DECORATIVE BOLLARD D5/L-05.01
12-93E PLAZA BENCH C1/L-05.02
12-93F DUAL TRASH/RECYCLE RECEPTACLE F5/L-05.01
12-93G PLAZA BIKE RACK E1/L-05.02
12-93H KNOCKDOWN BOLLARD, SEE CIVIL DWGS
12-93I FLAGPOLE

LIGHTING
CODE DESCRIPTION DETAIL
26-56A 12` HT. PEDESTRIAN LIGHT A1/L-05.02

CURBS AND GUTTERS
CODE DESCRIPTION DETAIL
32-17A CAST IRON DETECTABLE WARNING PLATES

FENCES AND GATES
CODE DESCRIPTION DETAIL
32-31A 6` HT. ECS TERRACE FENCE
32-31B 6` HT. ECS TERRACE DOUBLE GATE
32-32A 42" PEDESTRIAN GUARDRAIL C4/L-05.05

CONCRETE PAVING
SYMBOL DESCRIPTION DETAIL
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Cast-In-Place Concrete
CODE DESCRIPTION DETAIL
03-30A CIP CONC STAIRS E1/L-05.01
03-30B CIP CONCRETE. SEATWALL A5/L-05.01
03-30C CIP CONCRETE TERRACED WALLS W/ DECORATIVE FORMLINER FINISH
03-30D CIP CONCRETE RETAINING WALL A3/L-05.01
03-30E CIP CONCRETE PLANTER CURB
03-30F CIP CHEEKWALL

Unit Masonry
CODE DESCRIPTION DETAIL
04-21A STRUCTURAL CIP RETAINING WALL W/ DECORATIVE FORMLINER FINISH
04-21B MONUMENT SIGN, To be permitted separately A1/L-05.06

CODE DESCRIPTION DETAIL
05-50A GALVANIZED STEEL HANDRAILS B1/L-05.01
05-50B 42" PEDESTRIAN GUARDRAIL W/ ADA HANDRAIL GRAB BAR

REFERENCE NOTES SCHEDULE
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SOUTH ENTRY PLAN ENLARGEMENT 

COPYRIGHT NOTICE: THIS ARCHITECTURAL AND
ENGINEERING DRAWING IS GIVEN IN CONFIDENCE
AND SHALL BE USED ONLY PURSUANT TO THE
AGREEMENT WITH RATIO.  NO OTHER USE,
DISSEMINATION OR DUPLICATION MAY BE MADE
WITHOUT PRIOR WRITTEN CONSENT OF RATIO.  ALL
COMMON LAW RIGHTS OF COPYRIGHT AND
OTHERWISE ARE HEREBY SPECIFICALLY RESERVED.
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SHEET ISSUE
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PROJECT NO.

SEAL | DATE

L-02.03

SOUTH ENTRY 
PLAN 
ENLARGEMENT

01 DESIGN DEVELOPMENT 11/20/20
02 TOA MAJOR SITE PLAN SUBMITTAL 12/01/20
03 TOA MAJOR SITE PLAN RESUBMITTAL 02/12/21
04 TOA MAJOR SITE PLAN SUBMITTAL #3 03/05/21
05 60% CONSTRUCTION DOCUMENTS 03/26/21
06 TOA MAJOR SITE PLAN SUBMITTAL #4 03/26/21
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Owner

Mechanical / Electrical / Plumbing Engineer
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SITE FEATURES NOTES
1. SITE UTILITIES SHOWN FOR REFERENCE ONLY. SEE OTHER DISCIPLINE

SHEETS FOR PLANS AND DETAILS.

2. AUTOCAD .DWG FILES WILL BE PROVIDED FOR CONSTRUCTION LAYOUT.

3. DO NOT SCALE DRAWINGS FOR FIELD LAYOUT. REFER TO SITE LAYOUT
PLAN(S) FOR DIMENSIONS.

4. ALL PAVEMENT MARKINGS INTERRUPTED BY DEMOLITION AND
PROPOSED IMPROVEMENTS SHALL BE REPLACED WITH MATCHING
COLOR AND WIDTH.

5. REFER TO                     FOR CONCRETE PAVING JOINT DETAILS.
5.1. ALL CONCRETE PAVING JOINTS SHALL BE CONTRACTION JOINT 'A'

UNLESS INDICATED OTHERWISE.

6. CURB RAMPS SHALL COMPLY WITH CURB RAMP DRAWING INDEX &
GENERAL NOTES, REFER TO

7. DAMAGE TO EXISTING PAVMENT SHALL BE REPLACED WITH MATCHING
COLOR AND FINISH BY CONTRACTOR.
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The signatures affixed below certify that this sheet has been reviewed and approved solely per
the certifications signed to the cover sheet of these construction plans.

_________________________ ________ _________________________ _______
PW - Transportation Date WR - Stormwater Date

_________________________ ________ _________________________ _______
Building Inspections Date Planning Date

__________ ________ __________________________ _______
WR - Utility Engineering Date Planning - Transportation Date

________________________ _______ __________________________ _______
Electric Date Fire Date

________________________ ________ _________________________ _______
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G.1

Cast-In-Place Concrete
CODE DESCRIPTION DETAIL
03-30A CIP CONC STAIRS E1/L-05.01
03-30B CIP CONCRETE. SEATWALL A5/L-05.01
03-30C CIP CONCRETE TERRACED WALLS W/ DECORATIVE FORMLINER FINISH
03-30D CIP CONCRETE RETAINING WALL A3/L-05.01
03-30E CIP CONCRETE PLANTER CURB
03-30F CIP CHEEKWALL

Unit Masonry
CODE DESCRIPTION DETAIL
04-21A STRUCTURAL CIP RETAINING WALL W/ DECORATIVE FORMLINER FINISH
04-21B MONUMENT SIGN, To be permitted separately A1/L-05.06

CODE DESCRIPTION DETAIL
05-50A GALVANIZED STEEL HANDRAILS B1/L-05.01
05-50B 42" PEDESTRIAN GUARDRAIL W/ ADA HANDRAIL GRAB BAR

Site Furnishings
CODE DESCRIPTION DETAIL
12-93D DECORATIVE BOLLARD D5/L-05.01
12-93E PLAZA BENCH C1/L-05.02
12-93F DUAL TRASH/RECYCLE RECEPTACLE F5/L-05.01
12-93G PLAZA BIKE RACK E1/L-05.02
12-93H KNOCKDOWN BOLLARD, SEE CIVIL DWGS
12-93I FLAGPOLE

LIGHTING
CODE DESCRIPTION DETAIL
26-56A 12` HT. PEDESTRIAN LIGHT A1/L-05.02

CURBS AND GUTTERS
CODE DESCRIPTION DETAIL
32-17A CAST IRON DETECTABLE WARNING PLATES

FENCES AND GATES
CODE DESCRIPTION DETAIL
32-31A 6` HT. ECS TERRACE FENCE
32-31B 6` HT. ECS TERRACE DOUBLE GATE
32-32A 42" PEDESTRIAN GUARDRAIL C4/L-05.05

CONCRETE PAVING
SYMBOL DESCRIPTION DETAIL

CONCRETE PAVEMENT
LIGHT DUTY
CONCRETE PAVEMENT
ADA RAMP

A1/L-05.01

CONCRETE PAVEMENT
HEAVY DUTY

REFERENCE NOTES SCHEDULE
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NORTH ENTRY PLAN ENLARGEMENT 

COPYRIGHT NOTICE: THIS ARCHITECTURAL AND
ENGINEERING DRAWING IS GIVEN IN CONFIDENCE
AND SHALL BE USED ONLY PURSUANT TO THE
AGREEMENT WITH RATIO.  NO OTHER USE,
DISSEMINATION OR DUPLICATION MAY BE MADE
WITHOUT PRIOR WRITTEN CONSENT OF RATIO.  ALL
COMMON LAW RIGHTS OF COPYRIGHT AND
OTHERWISE ARE HEREBY SPECIFICALLY RESERVED.
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02 TOA MAJOR SITE PLAN SUBMITTAL 12/01/20
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05-50A 05-50A05-50A
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SITE FEATURES NOTES
1. SITE UTILITIES SHOWN FOR REFERENCE ONLY. SEE OTHER DISCIPLINE

SHEETS FOR PLANS AND DETAILS.

2. AUTOCAD .DWG FILES WILL BE PROVIDED FOR CONSTRUCTION LAYOUT.

3. DO NOT SCALE DRAWINGS FOR FIELD LAYOUT. REFER TO SITE LAYOUT
PLAN(S) FOR DIMENSIONS.

4. ALL PAVEMENT MARKINGS INTERRUPTED BY DEMOLITION AND
PROPOSED IMPROVEMENTS SHALL BE REPLACED WITH MATCHING
COLOR AND WIDTH.

5. REFER TO                     FOR CONCRETE PAVING JOINT DETAILS.
5.1. ALL CONCRETE PAVING JOINTS SHALL BE CONTRACTION JOINT 'A'

UNLESS INDICATED OTHERWISE.

6. CURB RAMPS SHALL COMPLY WITH CURB RAMP DRAWING INDEX &
GENERAL NOTES, REFER TO

7. DAMAGE TO EXISTING PAVMENT SHALL BE REPLACED WITH MATCHING
COLOR AND FINISH BY CONTRACTOR.

SITE FEATURES LEGEND
CONSTRUCTION FENCE
TEMPORARY WORK LIMIT
TREE PROTECTION FENCING
ISOLATION JOINT
JOINT TYPE B PER
ALIGN
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The signatures affixed below certify that this sheet has been reviewed and approved solely per
the certifications signed to the cover sheet of these construction plans.

_________________________ ________ _________________________ _______
PW - Transportation Date WR - Stormwater Date

_________________________ ________ _________________________ _______
Building Inspections Date Planning Date

__________ ________ __________________________ _______
WR - Utility Engineering Date Planning - Transportation Date

________________________ _______ __________________________ _______
Electric Date Fire Date

________________________ ________ _________________________ _______
WR - S&E Date Parks, Recreation & Cultural Res. Date
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GENERAL SOD LAWN 58,663 sf
TifTuf Bermuda
-

LOWLAND SCM PLANTINGS 86,020 sf
Native grass and perennial plantings
within stormwater control zone expected
to periodically hold water. Plugs and 1
gal. size.
-

UPLAND SCM PLANTINGS 76,688 sf
Variety of wetland species shrubs, 18"
min. ht, 48"-60" spacing, typical. within
stormwater control zone expected to
receive periodic inundation.
-

SLOPE STABILZATION MIX 320,567 sf
Seed mix & geotextile to be installed on
slopes 3:1 or less, to support
re-establishment of forest.
-

REFORESTATION SEED MIX 92,905 sf
To be installed on disturbed areas with
slopes 3:1 or less adjacent to existing
woodland to support re-establishment of
forest.
-

NO-MOW SEED MIX 88,552 sf
BLEND OF NATIVE GRASSES AND
FORBS SUITABLE FOR MOST SOIL
TYPES AND FULL SUN.
-SEE L-05.02 FOR SEED MIXES

SEE L-05.02 FOR SEED MIXES

SEE L-05.02 FOR SEED MIXES

EVERGREEN TREES BOTANICAL / COMMON NAME SIZE QTY
IS Ilex opaca `Satyr Hill` / Satyr Hill American Holly 8` ht, 1.5" cal. min. 33
INS Ilex x `Nellie R. Stevens` / Nellie R. Stevens Holly 8` ht, 1.5" cal. min. 17
MG Magnolia grandiflora / Southern Magnolia 12` ht, 2.5" cal. min. 9
MLG Magnolia grandiflora `Little Gem` / Dwarf Southern Magnolia 8` ht, 1.5" cal. min. 6
PT Pinus taeda / Loblolly Pine 8` ht, 1.5" cal. min. 5

COLUMNAR TREES BOTANICAL / COMMON NAME SIZE QTY
QI Quercus palustris `Green Pillar` / Columnar Pin Oak 12` ht, 2.5" cal. min. 11

DECIDUOUS SHADE TREE BOTANICAL / COMMON NAME SIZE QTY
AF Acer floridanum / Southern Sugar Maple 12` ht, 2.5" cal. min. 11
CK Cladrastis kentukea / American Yellowwood 12` ht, 2.5" cal. min. 5
MM Magnolia virginiana `Moon Glow` / Sweet Bay 12` ht, 2.5" cal. min. 7
NW Nyssa sylvatica `Wildfire` / Black Gum 12` ht, 2.5" cal. min. 12
PC Pistacia chinensis / Chinese Pistache 12` ht, 2.5" cal. min. 16
QA Quercus alba / White Oak 12` ht, 2.5" cal. min. 28
QB Quercus bicolor / Swamp White Oak 12` ht, 2.5" cal. min. 45
QL Quercus lyrata / Overcup Oak 12` ht, 2.5" cal. min. 21
QS Quercus shumardii / Shumard Red Oak 12` ht, 2.5" cal. min. 24
QT Quercus texana / Nuttall Oak 12` ht, 2.5" cal. min. 32
UJ Ulmus americana `Jefferson` / American Elm 12` ht, 2.5" cal. min. 30

UNDERSTORY TREES BOTANICAL / COMMON NAME SIZE QTY
AC Amelanchier canadensis `Autumn Brilliance` / Autumn Brilliance Serviceberry 10` ht, multi-stem 7
CF2 Cercis canadensis `Forest Pansy` / Forest Pansy Eastern Redbud 1.5" Cal. 5
CD Chionanthus virginicus `Dirr` / Dirr White Fringetree 10` ht, multi-stem 6
CF Cornus florida `Cherokee Chief` / Cherokee Chief Dogwood 1.5" Cal. 4
HC Halesia carolina / Silverbell 8` ht. 5
PA Prunus subhirtella `Autumnalis` / Autumn Flowering Cherry 1.5" Cal. 6
SJ Styrax japonicus / Japanese Snowbell 8` ht. 6

SHRUBS BOTANICAL / COMMON NAME SIZE QTY
AGG Abelia x grandiflora `Edward Goucher` / Glossy Abelia 18" ht, 3 gal. min. 21
AP Aesculus parviflora / Bottlebrush Buckeye 30" ht, 4 gal. min. 52
AEP Aesculus pavia / Red Buckeye 30" ht, 4 gal. min. 1
CAA Callicarpa americana / American Beautyberry 30" ht, 4 gal. min. 6
CB Camellia sasanqua `Apple Blossom` / Apple Blossom Camellia 30" ht, 4 gal. min. 103
CCL Caryopteris x clandonensis / Bluebeard 18" ht, 3 gal. min. 57
DBC Distylium x `Blue Cascade` / Blue Cascade Distylium 18" ht, 3 gal. min. 72
FAJ Fatsia japonica / Japanese Fatsia 18" ht, 3 gal. min. 16
FS Forsythia suspensa `Sieboldii` / Weeping Forsythia 30" ht, 4 gal. min. 19
FMA Fothergilla major `Mount Airy` / Mount Airy Fothergilla 30" ht, 4 gal. min. 57
HVH Hamamelis virginiana `Harvest Moon` / Harvest Moon Witch Hazel 30" ht, 4 gal. min. 10
HAA Hydrangea arborescens `Abetwo` / Incrediball Hydrangea 30" ht, 4 gal. min. 77
HPW Hydrangea quercifolia `Pee Wee` / Oakleaf Hydrangea 18" ht, 3 gal. min. 47
HF Hypericum frondosum `Sunburst` / Sunburst Hypericum 18" ht, 3 gal. min. 96
ICR Ilex cornuta `Rotunda` / Dwarf Chinese Holly 18" ht, 3 gal. min. 17
IVJ Ilex verticillata `Jim Dandy` / Jim Dandy Winterberry 30" ht, 4 gal. min. 3
IVR Ilex verticillata `Red Sprite` / Red Sprite Winterberry 30" ht, 4 gal. min. 77
IVT Ilex vomitoria / Yaupon Holly 30" ht, 4 gal. min. 85
IVN Ilex vomitoria `Nana` / Dwarf Yaupon 18" ht, 3 gal. min. 29
IU Illicium floridanum `Miss Scarlet` / Miss Scarlet Anise 30" ht, 4 gal. min. 61
ILH Itea virginica `Little Henry` TM / Virginia Sweetspire 18" ht, 3 gal. min. 42
OHG Osmanthus heterophyllus `Goshiki` / Goshiki Holly Olive 30" ht, 4 gal. min. 10
PTW Pittosporum tobira `Wheeler`s Dwarf` / Wheeler`s Dwarf Pittosporum 18" ht, 3 gal. min. 88
PLO Prunus laurocerasus `Otto Luyken` / Otto Luyken Laurel 30" ht, 4 gal. min. 72
VAL Vitex agnus-castus `Lecompte` / Chaste Tree 30" ht, 4 gal. min. 17

GROUND COVERS BOTANICAL / COMMON NAME SIZE SPACING QTY
AHU Amsonia hubrichtii / Arkansas Blue-star Quart 18" o.c. 1,236
CKF Calamagrostis x acutiflora `Karl Foerster` / Feather Reed Grass 1 Gal. 24" o.c. 138
COE Carex oshimensis `Everillo` TM / EverColor Everillo Japanese Sedge 1 Gal. 12" o.c. 808
DC Deschampsia cespitosa `Northern Lights` / Northern Lights Hair Grass Quart 24" o.c. 539
EPU Echinacea purpurea / Purple Coneflower Quart 18" o.c. 50
JHZ Juniperus horizontalis / Creeping Juniper 1 Gal. 44" o.c. 377
MCA Muhlenbergia capillaris / Pink Muhly Grass 1 Gal. 30" o.c. 128
OJG Ophiopogon japonicus `Gyoko Ryu` / Mondo Grass Quart 12" o.c. 335
RAG Rhus aromatica `Gro-Low` / Gro-Low Fragrant Sumac 1 Gal. 36" o.c. 697
SSP Sedum spectabile `Purple Emporer` / Stonecrop 1 Gal. 16" o.c. 342
SAL Sisyrinchium angustifolium `Lucerne` / Lucerne Blue Eyed Grass Pint 12" o.c. 2,863

TURF BOTANICAL / COMMON NAME SIZE SPACING QTY
T1 Cynodon dactylon `Tif 419` / Bermuda Grass Sod 327,965 sf
T2 Cynodon dactylon `TifTuf` / TifTuf BermudaGrass Sod 347,718 sf

PLANT SCHEDULE

COPYRIGHT NOTICE: THIS ARCHITECTURAL AND
ENGINEERING DRAWING IS GIVEN IN CONFIDENCE
AND SHALL BE USED ONLY PURSUANT TO THE
AGREEMENT WITH RATIO.  NO OTHER USE,
DISSEMINATION OR DUPLICATION MAY BE MADE
WITHOUT PRIOR WRITTEN CONSENT OF RATIO.  ALL
COMMON LAW RIGHTS OF COPYRIGHT AND
OTHERWISE ARE HEREBY SPECIFICALLY RESERVED.
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PLANTING NOTES
1. REFER TO GENERAL LANDSCAPE ARCHITECTURAL NOTES PRIOR TO

COMMENCING THE PLANTING SCOPE OF WORK.

2. PARTICIPATE IN THE PRE-INSTALLATION CONFERENCE FOR THE PLANTING
SCOPE OF WORK, ACCORDING TO THE PROJECT SPECIFICATIONS, PRIOR
TO COMMENCEMENT.

3. EXISTING AND PROPOSED UTILITIES THAT ARE SHOWN ARE FOR
REFERENCE ONLY. REFER TO THE SITE SURVEY FOR EXISTING UTILITIES
AND VERIFY IN THE FIELD. REFER TO THE MEP AND CIVIL PLANS FOR
PROPOSED UTILITIES.

4. MATCH GRAPHIC REPRESENTATION SHOWN UNLESS
NOTED / DIMENSIONED OTHERWISE. REFER TO PROJECT DETAILS FOR 
PLACEMENT OF HATCHED AREAS.

5. OBTAIN APPROVAL OF PLANTING LAYOUT BY LANDSCAPE ARCHITECT
PRIOR TO INSTALLATION.

6. COMMENCEMENT OF PLANTING SCOPE CONSTITUTES ACCEPTANCE OF
SITE CONDITIONS, SUBGRADE, AND SUBSOIL CONDITONS. ENSURE THAT
NECESSARY AND SPECIFIED PLANTING CONDITIONS HAVE BEEN ACHIEVED
PRIOR TO LANDSCAPE INSTALLATION.

6. INSTALL SPECIFIED TURFGRASS SOD AT DISTURBED AREAS NOT 
OTHERWISE IDENTIFIED FOR PLANT MATERIAL.

7. PROVIDE 2" BROWN DYED MULCH AT ALL PLANTING AREAS.

8. REFER TO SPECIFICATIONS FOR PLANT STAGING, HANDLING, PLANTING, 
AND STAKING REQUIREMENTS.

9. FAILURE TO FOLLOW PLANTING PLAN DESIGN WILL RESULT IN REMOVAL 
OF NON-CONFORMING PLANTS AND PURCHASE OF NEW PLANTS AT COST 
OF CONTRACTOR.

10. FINISH GRADE AND PLANTING TO BE COORDINATED WITH LANDSCAPE 
ARCHITECT  WITHIN TREE PROTECTION ZONE PRIOR TO COMMENCEMENT 
OF PLANTING INSTALLATION.

11. REFER TO SPECIFICATIONS FOR IRRIGATION DESIGN AND INSTALLATION 
REQUIREMENTS.

12. SOIL DEPTHS:
1.1. SODDED GRASS - FOUR INCHES
1.2. GROUND COVER  AND ANNUAL BEDS - EIGHT INCHES
1.3. NATIVE PLUG AREAS - EIGHT INCHES
1.4. SHRUB AND PERENNIAL BEDS - FOURTEEN INCHES

13. ALL BUFFERS MUST BE PLANTED IN ORDER TO RECEIVE A CERTIFICATE OF
OCCUPANCY.
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GENERAL SOD LAWN 58,663 sf
TifTuf Bermuda
-

LOWLAND SCM PLANTINGS 86,020 sf
Native grass and perennial plantings
within stormwater control zone expected
to periodically hold water. Plugs and 1
gal. size.
-

UPLAND SCM PLANTINGS 76,688 sf
Variety of wetland species shrubs, 18"
min. ht, 48"-60" spacing, typical. within
stormwater control zone expected to
receive periodic inundation.
-

SLOPE STABILZATION MIX 320,567 sf
Seed mix & geotextile to be installed on
slopes 3:1 or less, to support
re-establishment of forest.
-

REFORESTATION SEED MIX 92,905 sf
To be installed on disturbed areas with
slopes 3:1 or less adjacent to existing
woodland to support re-establishment of
forest.
-

NO-MOW SEED MIX 88,552 sf
BLEND OF NATIVE GRASSES AND
FORBS SUITABLE FOR MOST SOIL
TYPES AND FULL SUN.
-

CONCEPT PLANT SCHEDULE

SEE L-05.02 FOR SEED MIXES

SEE L-05.02 FOR SEED MIXES

SEE L-05.02 FOR SEED MIXES

EVERGREEN TREES BOTANICAL / COMMON NAME SIZE QTY
IS Ilex opaca `Satyr Hill` / Satyr Hill American Holly 8` ht, 1.5" cal. min. 33
INS Ilex x `Nellie R. Stevens` / Nellie R. Stevens Holly 8` ht, 1.5" cal. min. 17
MG Magnolia grandiflora / Southern Magnolia 12` ht, 2.5" cal. min. 9
MLG Magnolia grandiflora `Little Gem` / Dwarf Southern Magnolia 8` ht, 1.5" cal. min. 6
PT Pinus taeda / Loblolly Pine 8` ht, 1.5" cal. min. 5

COLUMNAR TREES BOTANICAL / COMMON NAME SIZE QTY
QI Quercus palustris `Green Pillar` / Columnar Pin Oak 12` ht, 2.5" cal. min. 11

DECIDUOUS SHADE TREE BOTANICAL / COMMON NAME SIZE QTY
AF Acer floridanum / Southern Sugar Maple 12` ht, 2.5" cal. min. 11
CK Cladrastis kentukea / American Yellowwood 12` ht, 2.5" cal. min. 5
MM Magnolia virginiana `Moon Glow` / Sweet Bay 12` ht, 2.5" cal. min. 7
NW Nyssa sylvatica `Wildfire` / Black Gum 12` ht, 2.5" cal. min. 12
PC Pistacia chinensis / Chinese Pistache 12` ht, 2.5" cal. min. 16
QA Quercus alba / White Oak 12` ht, 2.5" cal. min. 28
QB Quercus bicolor / Swamp White Oak 12` ht, 2.5" cal. min. 45
QL Quercus lyrata / Overcup Oak 12` ht, 2.5" cal. min. 21
QS Quercus shumardii / Shumard Red Oak 12` ht, 2.5" cal. min. 24
QT Quercus texana / Nuttall Oak 12` ht, 2.5" cal. min. 32
UJ Ulmus americana `Jefferson` / American Elm 12` ht, 2.5" cal. min. 30

UNDERSTORY TREES BOTANICAL / COMMON NAME SIZE QTY
AC Amelanchier canadensis `Autumn Brilliance` / Autumn Brilliance Serviceberry 10` ht, multi-stem 7
CF2 Cercis canadensis `Forest Pansy` / Forest Pansy Eastern Redbud 1.5" Cal. 5
CD Chionanthus virginicus `Dirr` / Dirr White Fringetree 10` ht, multi-stem 6
CF Cornus florida `Cherokee Chief` / Cherokee Chief Dogwood 1.5" Cal. 4
HC Halesia carolina / Silverbell 8` ht. 5
PA Prunus subhirtella `Autumnalis` / Autumn Flowering Cherry 1.5" Cal. 6
SJ Styrax japonicus / Japanese Snowbell 8` ht. 6

SHRUBS BOTANICAL / COMMON NAME SIZE QTY
AGG Abelia x grandiflora `Edward Goucher` / Glossy Abelia 18" ht, 3 gal. min. 21
AP Aesculus parviflora / Bottlebrush Buckeye 30" ht, 4 gal. min. 52
AEP Aesculus pavia / Red Buckeye 30" ht, 4 gal. min. 1
CAA Callicarpa americana / American Beautyberry 30" ht, 4 gal. min. 6
CB Camellia sasanqua `Apple Blossom` / Apple Blossom Camellia 30" ht, 4 gal. min. 103
CCL Caryopteris x clandonensis / Bluebeard 18" ht, 3 gal. min. 57
DBC Distylium x `Blue Cascade` / Blue Cascade Distylium 18" ht, 3 gal. min. 72
FAJ Fatsia japonica / Japanese Fatsia 18" ht, 3 gal. min. 16
FS Forsythia suspensa `Sieboldii` / Weeping Forsythia 30" ht, 4 gal. min. 19
FMA Fothergilla major `Mount Airy` / Mount Airy Fothergilla 30" ht, 4 gal. min. 57
HVH Hamamelis virginiana `Harvest Moon` / Harvest Moon Witch Hazel 30" ht, 4 gal. min. 10
HAA Hydrangea arborescens `Abetwo` / Incrediball Hydrangea 30" ht, 4 gal. min. 77
HPW Hydrangea quercifolia `Pee Wee` / Oakleaf Hydrangea 18" ht, 3 gal. min. 47
HF Hypericum frondosum `Sunburst` / Sunburst Hypericum 18" ht, 3 gal. min. 96
ICR Ilex cornuta `Rotunda` / Dwarf Chinese Holly 18" ht, 3 gal. min. 17
IVJ Ilex verticillata `Jim Dandy` / Jim Dandy Winterberry 30" ht, 4 gal. min. 3
IVR Ilex verticillata `Red Sprite` / Red Sprite Winterberry 30" ht, 4 gal. min. 77
IVT Ilex vomitoria / Yaupon Holly 30" ht, 4 gal. min. 85
IVN Ilex vomitoria `Nana` / Dwarf Yaupon 18" ht, 3 gal. min. 29
IU Illicium floridanum `Miss Scarlet` / Miss Scarlet Anise 30" ht, 4 gal. min. 61
ILH Itea virginica `Little Henry` TM / Virginia Sweetspire 18" ht, 3 gal. min. 42
OHG Osmanthus heterophyllus `Goshiki` / Goshiki Holly Olive 30" ht, 4 gal. min. 10
PTW Pittosporum tobira `Wheeler`s Dwarf` / Wheeler`s Dwarf Pittosporum 18" ht, 3 gal. min. 88
PLO Prunus laurocerasus `Otto Luyken` / Otto Luyken Laurel 30" ht, 4 gal. min. 72
VAL Vitex agnus-castus `Lecompte` / Chaste Tree 30" ht, 4 gal. min. 17

GROUND COVERS BOTANICAL / COMMON NAME SIZE SPACING QTY
AHU Amsonia hubrichtii / Arkansas Blue-star Quart 18" o.c. 1,236
CKF Calamagrostis x acutiflora `Karl Foerster` / Feather Reed Grass 1 Gal. 24" o.c. 138
COE Carex oshimensis `Everillo` TM / EverColor Everillo Japanese Sedge 1 Gal. 12" o.c. 808
DC Deschampsia cespitosa `Northern Lights` / Northern Lights Hair Grass Quart 24" o.c. 539
EPU Echinacea purpurea / Purple Coneflower Quart 18" o.c. 50
JHZ Juniperus horizontalis / Creeping Juniper 1 Gal. 44" o.c. 377
MCA Muhlenbergia capillaris / Pink Muhly Grass 1 Gal. 30" o.c. 128
OJG Ophiopogon japonicus `Gyoko Ryu` / Mondo Grass Quart 12" o.c. 335
RAG Rhus aromatica `Gro-Low` / Gro-Low Fragrant Sumac 1 Gal. 36" o.c. 697
SSP Sedum spectabile `Purple Emporer` / Stonecrop 1 Gal. 16" o.c. 342
SAL Sisyrinchium angustifolium `Lucerne` / Lucerne Blue Eyed Grass Pint 12" o.c. 2,863

TURF BOTANICAL / COMMON NAME SIZE SPACING QTY
T1 Cynodon dactylon `Tif 419` / Bermuda Grass Sod 327,965 sf
T2 Cynodon dactylon `TifTuf` / TifTuf BermudaGrass Sod 347,718 sf

PLANT SCHEDULE

COPYRIGHT NOTICE: THIS ARCHITECTURAL AND
ENGINEERING DRAWING IS GIVEN IN CONFIDENCE
AND SHALL BE USED ONLY PURSUANT TO THE
AGREEMENT WITH RATIO.  NO OTHER USE,
DISSEMINATION OR DUPLICATION MAY BE MADE
WITHOUT PRIOR WRITTEN CONSENT OF RATIO.  ALL
COMMON LAW RIGHTS OF COPYRIGHT AND
OTHERWISE ARE HEREBY SPECIFICALLY RESERVED.
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PLANTING NOTES
1. REFER TO GENERAL LANDSCAPE ARCHITECTURAL NOTES PRIOR TO

COMMENCING THE PLANTING SCOPE OF WORK.

2. PARTICIPATE IN THE PRE-INSTALLATION CONFERENCE FOR THE PLANTING
SCOPE OF WORK, ACCORDING TO THE PROJECT SPECIFICATIONS, PRIOR
TO COMMENCEMENT.

3. EXISTING AND PROPOSED UTILITIES THAT ARE SHOWN ARE FOR
REFERENCE ONLY. REFER TO THE SITE SURVEY FOR EXISTING UTILITIES
AND VERIFY IN THE FIELD. REFER TO THE MEP AND CIVIL PLANS FOR
PROPOSED UTILITIES.

4. MATCH GRAPHIC REPRESENTATION SHOWN UNLESS
NOTED / DIMENSIONED OTHERWISE. REFER TO PROJECT DETAILS FOR 
PLACEMENT OF HATCHED AREAS.

5. OBTAIN APPROVAL OF PLANTING LAYOUT BY LANDSCAPE ARCHITECT
PRIOR TO INSTALLATION.

6. COMMENCEMENT OF PLANTING SCOPE CONSTITUTES ACCEPTANCE OF
SITE CONDITIONS, SUBGRADE, AND SUBSOIL CONDITONS. ENSURE THAT
NECESSARY AND SPECIFIED PLANTING CONDITIONS HAVE BEEN ACHIEVED
PRIOR TO LANDSCAPE INSTALLATION.

6. INSTALL SPECIFIED TURFGRASS SOD AT DISTURBED AREAS NOT 
OTHERWISE IDENTIFIED FOR PLANT MATERIAL.

7. PROVIDE 2" BROWN DYED MULCH AT ALL PLANTING AREAS.

8. REFER TO SPECIFICATIONS FOR PLANT STAGING, HANDLING, PLANTING, 
AND STAKING REQUIREMENTS.

9. FAILURE TO FOLLOW PLANTING PLAN DESIGN WILL RESULT IN REMOVAL 
OF NON-CONFORMING PLANTS AND PURCHASE OF NEW PLANTS AT COST 
OF CONTRACTOR.

10. FINISH GRADE AND PLANTING TO BE COORDINATED WITH LANDSCAPE 
ARCHITECT  WITHIN TREE PROTECTION ZONE PRIOR TO COMMENCEMENT 
OF PLANTING INSTALLATION.

11. REFER TO SPECIFICATIONS FOR IRRIGATION DESIGN AND INSTALLATION 
REQUIREMENTS.

12. SOIL DEPTHS:
1.1. SODDED GRASS - FOUR INCHES
1.2. GROUND COVER  AND ANNUAL BEDS - EIGHT INCHES
1.3. NATIVE PLUG AREAS - EIGHT INCHES
1.4. SHRUB AND PERENNIAL BEDS - FOURTEEN INCHES

13. ALL BUFFERS MUST BE PLANTED IN ORDER TO RECEIVE A CERTIFICATE OF
OCCUPANCY.

19150.000

NOT FOR CONSTRUCTION

H12/Felton
Grove High

School
8550 Stephenson Road

Apex, NC 27539
Owner

Mechanical / Electrical / Plumbing Engineer

Civil Engineer and Landscape Architect

Architect and Landscape Architect
RATIO

111 Corning Road, Suite 190
Cary, North Carolina 27518
(919)588-3602

Wake County Public Schools

Structural Engineer

5430 Wade Park Blvd #400
Raleigh, North Carolina 27607
(919) 832-5587

LHC Structural Engineers

120 North Boylan Avenue
Raleigh, North Carolina 27603
(919) 828-0531

The Wooten Company

400 Regency Forest Drive, Suite 120
Cary, North Carolina 27518
(919) 319-6716

CLH Design PA

227 Fayetteville Street, Suite 301
Raleigh, North Carolina 27601
919-821-0805

The signatures affixed below certify that this sheet has been reviewed and approved solely per
the certifications signed to the cover sheet of these construction plans.

_________________________ ________ _________________________ _______
PW - Transportation Date WR - Stormwater Date

_________________________ ________ _________________________ _______
Building Inspections Date Planning Date

__________ ________ __________________________ _______
WR - Utility Engineering Date Planning - Transportation Date

________________________ _______ __________________________ _______
Electric Date Fire Date

________________________ ________ _________________________ _______
WR - S&E Date Parks, Recreation & Cultural Res. Date
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GENERAL SOD LAWN 58,663 sf
TifTuf Bermuda
-

LOWLAND SCM PLANTINGS 86,020 sf
Native grass and perennial plantings
within stormwater control zone expected
to periodically hold water. Plugs and 1
gal. size.
-

UPLAND SCM PLANTINGS 76,688 sf
Variety of wetland species shrubs, 18"
min. ht, 48"-60" spacing, typical. within
stormwater control zone expected to
receive periodic inundation.
-

SLOPE STABILZATION MIX 320,567 sf
Seed mix & geotextile to be installed on
slopes 3:1 or less, to support
re-establishment of forest.
-

REFORESTATION SEED MIX 92,905 sf
To be installed on disturbed areas with
slopes 3:1 or less adjacent to existing
woodland to support re-establishment of
forest.
-

NO-MOW SEED MIX 88,552 sf
BLEND OF NATIVE GRASSES AND
FORBS SUITABLE FOR MOST SOIL
TYPES AND FULL SUN.
-SEE L-05.02 FOR SEED MIXES

SEE L-05.02 FOR SEED MIXES

SEE L-05.02 FOR SEED MIXES

EVERGREEN TREES BOTANICAL / COMMON NAME SIZE QTY
IS Ilex opaca `Satyr Hill` / Satyr Hill American Holly 8` ht, 1.5" cal. min. 33
INS Ilex x `Nellie R. Stevens` / Nellie R. Stevens Holly 8` ht, 1.5" cal. min. 17
MG Magnolia grandiflora / Southern Magnolia 12` ht, 2.5" cal. min. 9
MLG Magnolia grandiflora `Little Gem` / Dwarf Southern Magnolia 8` ht, 1.5" cal. min. 6
PT Pinus taeda / Loblolly Pine 8` ht, 1.5" cal. min. 5

COLUMNAR TREES BOTANICAL / COMMON NAME SIZE QTY
QI Quercus palustris `Green Pillar` / Columnar Pin Oak 12` ht, 2.5" cal. min. 11

DECIDUOUS SHADE TREE BOTANICAL / COMMON NAME SIZE QTY
AF Acer floridanum / Southern Sugar Maple 12` ht, 2.5" cal. min. 11
CK Cladrastis kentukea / American Yellowwood 12` ht, 2.5" cal. min. 5
MM Magnolia virginiana `Moon Glow` / Sweet Bay 12` ht, 2.5" cal. min. 7
NW Nyssa sylvatica `Wildfire` / Black Gum 12` ht, 2.5" cal. min. 12
PC Pistacia chinensis / Chinese Pistache 12` ht, 2.5" cal. min. 16
QA Quercus alba / White Oak 12` ht, 2.5" cal. min. 28
QB Quercus bicolor / Swamp White Oak 12` ht, 2.5" cal. min. 45
QL Quercus lyrata / Overcup Oak 12` ht, 2.5" cal. min. 21
QS Quercus shumardii / Shumard Red Oak 12` ht, 2.5" cal. min. 24
QT Quercus texana / Nuttall Oak 12` ht, 2.5" cal. min. 32
UJ Ulmus americana `Jefferson` / American Elm 12` ht, 2.5" cal. min. 30

UNDERSTORY TREES BOTANICAL / COMMON NAME SIZE QTY
AC Amelanchier canadensis `Autumn Brilliance` / Autumn Brilliance Serviceberry 10` ht, multi-stem 7
CF2 Cercis canadensis `Forest Pansy` / Forest Pansy Eastern Redbud 1.5" Cal. 5
CD Chionanthus virginicus `Dirr` / Dirr White Fringetree 10` ht, multi-stem 6
CF Cornus florida `Cherokee Chief` / Cherokee Chief Dogwood 1.5" Cal. 4
HC Halesia carolina / Silverbell 8` ht. 5
PA Prunus subhirtella `Autumnalis` / Autumn Flowering Cherry 1.5" Cal. 6
SJ Styrax japonicus / Japanese Snowbell 8` ht. 6

SHRUBS BOTANICAL / COMMON NAME SIZE QTY
AGG Abelia x grandiflora `Edward Goucher` / Glossy Abelia 18" ht, 3 gal. min. 21
AP Aesculus parviflora / Bottlebrush Buckeye 30" ht, 4 gal. min. 52
AEP Aesculus pavia / Red Buckeye 30" ht, 4 gal. min. 1
CAA Callicarpa americana / American Beautyberry 30" ht, 4 gal. min. 6
CB Camellia sasanqua `Apple Blossom` / Apple Blossom Camellia 30" ht, 4 gal. min. 103
CCL Caryopteris x clandonensis / Bluebeard 18" ht, 3 gal. min. 57
DBC Distylium x `Blue Cascade` / Blue Cascade Distylium 18" ht, 3 gal. min. 72
FAJ Fatsia japonica / Japanese Fatsia 18" ht, 3 gal. min. 16
FS Forsythia suspensa `Sieboldii` / Weeping Forsythia 30" ht, 4 gal. min. 19
FMA Fothergilla major `Mount Airy` / Mount Airy Fothergilla 30" ht, 4 gal. min. 57
HVH Hamamelis virginiana `Harvest Moon` / Harvest Moon Witch Hazel 30" ht, 4 gal. min. 10
HAA Hydrangea arborescens `Abetwo` / Incrediball Hydrangea 30" ht, 4 gal. min. 77
HPW Hydrangea quercifolia `Pee Wee` / Oakleaf Hydrangea 18" ht, 3 gal. min. 47
HF Hypericum frondosum `Sunburst` / Sunburst Hypericum 18" ht, 3 gal. min. 96
ICR Ilex cornuta `Rotunda` / Dwarf Chinese Holly 18" ht, 3 gal. min. 17
IVJ Ilex verticillata `Jim Dandy` / Jim Dandy Winterberry 30" ht, 4 gal. min. 3
IVR Ilex verticillata `Red Sprite` / Red Sprite Winterberry 30" ht, 4 gal. min. 77
IVT Ilex vomitoria / Yaupon Holly 30" ht, 4 gal. min. 85
IVN Ilex vomitoria `Nana` / Dwarf Yaupon 18" ht, 3 gal. min. 29
IU Illicium floridanum `Miss Scarlet` / Miss Scarlet Anise 30" ht, 4 gal. min. 61
ILH Itea virginica `Little Henry` TM / Virginia Sweetspire 18" ht, 3 gal. min. 42
OHG Osmanthus heterophyllus `Goshiki` / Goshiki Holly Olive 30" ht, 4 gal. min. 10
PTW Pittosporum tobira `Wheeler`s Dwarf` / Wheeler`s Dwarf Pittosporum 18" ht, 3 gal. min. 88
PLO Prunus laurocerasus `Otto Luyken` / Otto Luyken Laurel 30" ht, 4 gal. min. 72
VAL Vitex agnus-castus `Lecompte` / Chaste Tree 30" ht, 4 gal. min. 17

GROUND COVERS BOTANICAL / COMMON NAME SIZE SPACING QTY
AHU Amsonia hubrichtii / Arkansas Blue-star Quart 18" o.c. 1,236
CKF Calamagrostis x acutiflora `Karl Foerster` / Feather Reed Grass 1 Gal. 24" o.c. 138
COE Carex oshimensis `Everillo` TM / EverColor Everillo Japanese Sedge 1 Gal. 12" o.c. 808
DC Deschampsia cespitosa `Northern Lights` / Northern Lights Hair Grass Quart 24" o.c. 539
EPU Echinacea purpurea / Purple Coneflower Quart 18" o.c. 50
JHZ Juniperus horizontalis / Creeping Juniper 1 Gal. 44" o.c. 377
MCA Muhlenbergia capillaris / Pink Muhly Grass 1 Gal. 30" o.c. 128
OJG Ophiopogon japonicus `Gyoko Ryu` / Mondo Grass Quart 12" o.c. 335
RAG Rhus aromatica `Gro-Low` / Gro-Low Fragrant Sumac 1 Gal. 36" o.c. 697
SSP Sedum spectabile `Purple Emporer` / Stonecrop 1 Gal. 16" o.c. 342
SAL Sisyrinchium angustifolium `Lucerne` / Lucerne Blue Eyed Grass Pint 12" o.c. 2,863

TURF BOTANICAL / COMMON NAME SIZE SPACING QTY
T1 Cynodon dactylon `Tif 419` / Bermuda Grass Sod 327,965 sf
T2 Cynodon dactylon `TifTuf` / TifTuf BermudaGrass Sod 347,718 sf

PLANT SCHEDULE

COPYRIGHT NOTICE: THIS ARCHITECTURAL AND
ENGINEERING DRAWING IS GIVEN IN CONFIDENCE
AND SHALL BE USED ONLY PURSUANT TO THE
AGREEMENT WITH RATIO.  NO OTHER USE,
DISSEMINATION OR DUPLICATION MAY BE MADE
WITHOUT PRIOR WRITTEN CONSENT OF RATIO.  ALL
COMMON LAW RIGHTS OF COPYRIGHT AND
OTHERWISE ARE HEREBY SPECIFICALLY RESERVED.
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PLANTING PLAN -
AREA 3

6. INSTALL SPECIFIED TURFGRASS SOD AT DISTURBED AREAS NOT 
OTHERWISE IDENTIFIED FOR PLANT MATERIAL.

7. PROVIDE 2" BROWN DYED MULCH AT ALL PLANTING AREAS.

8. REFER TO SPECIFICATIONS FOR PLANT STAGING, HANDLING, PLANTING, 
AND STAKING REQUIREMENTS.

9. FAILURE TO FOLLOW PLANTING PLAN DESIGN WILL RESULT IN REMOVAL 
OF NON-CONFORMING PLANTS AND PURCHASE OF NEW PLANTS AT COST 
OF CONTRACTOR.

10. FINISH GRADE AND PLANTING TO BE COORDINATED WITH LANDSCAPE 
ARCHITECT  WITHIN TREE PROTECTION ZONE PRIOR TO COMMENCEMENT 
OF PLANTING INSTALLATION.

11. REFER TO SPECIFICATIONS FOR IRRIGATION DESIGN AND INSTALLATION 
REQUIREMENTS.

12. SOIL DEPTHS:
1.1. SODDED GRASS - FOUR INCHES
1.2. GROUND COVER  AND ANNUAL BEDS - EIGHT INCHES
1.3. NATIVE PLUG AREAS - EIGHT INCHES
1.4. SHRUB AND PERENNIAL BEDS - FOURTEEN INCHES

13. ALL BUFFERS MUST BE PLANTED IN ORDER TO RECEIVE A CERTIFICATE OF
OCCUPANCY.

19150.000

NOT FOR CONSTRUCTION

H12/Felton
Grove High

School
8550 Stephenson Road

Apex, NC 27539
Owner

Mechanical / Electrical / Plumbing Engineer

Civil Engineer and Landscape Architect

Architect and Landscape Architect
RATIO

111 Corning Road, Suite 190
Cary, North Carolina 27518
(919)588-3602

Wake County Public Schools

Structural Engineer

5430 Wade Park Blvd #400
Raleigh, North Carolina 27607
(919) 832-5587

LHC Structural Engineers

120 North Boylan Avenue
Raleigh, North Carolina 27603
(919) 828-0531

The Wooten Company

400 Regency Forest Drive, Suite 120
Cary, North Carolina 27518
(919) 319-6716

CLH Design PA

227 Fayetteville Street, Suite 301
Raleigh, North Carolina 27601
919-821-0805

PLANTING NOTES
1. REFER TO GENERAL LANDSCAPE ARCHITECTURAL NOTES PRIOR TO

COMMENCING THE PLANTING SCOPE OF WORK.

2. PARTICIPATE IN THE PRE-INSTALLATION CONFERENCE FOR THE PLANTING
SCOPE OF WORK, ACCORDING TO THE PROJECT SPECIFICATIONS, PRIOR
TO COMMENCEMENT.

3. EXISTING AND PROPOSED UTILITIES THAT ARE SHOWN ARE FOR
REFERENCE ONLY. REFER TO THE SITE SURVEY FOR EXISTING UTILITIES
AND VERIFY IN THE FIELD. REFER TO THE MEP AND CIVIL PLANS FOR
PROPOSED UTILITIES.

4. MATCH GRAPHIC REPRESENTATION SHOWN UNLESS
NOTED / DIMENSIONED OTHERWISE. REFER TO PROJECT DETAILS FOR 
PLACEMENT OF HATCHED AREAS.

5. OBTAIN APPROVAL OF PLANTING LAYOUT BY LANDSCAPE ARCHITECT
PRIOR TO INSTALLATION.

6. COMMENCEMENT OF PLANTING SCOPE CONSTITUTES ACCEPTANCE OF
SITE CONDITIONS, SUBGRADE, AND SUBSOIL CONDITONS. ENSURE THAT
NECESSARY AND SPECIFIED PLANTING CONDITIONS HAVE BEEN ACHIEVED
PRIOR TO LANDSCAPE INSTALLATION.

The signatures affixed below certify that this sheet has been reviewed and approved solely per
the certifications signed to the cover sheet of these construction plans.

_________________________ ________ _________________________ _______
PW - Transportation Date WR - Stormwater Date

_________________________ ________ _________________________ _______
Building Inspections Date Planning Date

__________ ________ __________________________ _______
WR - Utility Engineering Date Planning - Transportation Date

________________________ _______ __________________________ _______
Electric Date Fire Date

________________________ ________ _________________________ _______
WR - S&E Date Parks, Recreation & Cultural Res. Date
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GENERAL SOD LAWN 58,663 sf
TifTuf Bermuda
-

LOWLAND SCM PLANTINGS 86,020 sf
Native grass and perennial plantings
within stormwater control zone expected
to periodically hold water. Plugs and 1
gal. size.
-

UPLAND SCM PLANTINGS 76,688 sf
Variety of wetland species shrubs, 18"
min. ht, 48"-60" spacing, typical. within
stormwater control zone expected to
receive periodic inundation.
-

SLOPE STABILZATION MIX 320,567 sf
Seed mix & geotextile to be installed on
slopes 3:1 or less, to support
re-establishment of forest.
-

REFORESTATION SEED MIX 92,905 sf
To be installed on disturbed areas with
slopes 3:1 or less adjacent to existing
woodland to support re-establishment of
forest.
-

NO-MOW SEED MIX 88,552 sf
BLEND OF NATIVE GRASSES AND
FORBS SUITABLE FOR MOST SOIL
TYPES AND FULL SUN.
-SEE L-05.02 FOR SEED MIXES

SEE L-05.02 FOR SEED MIXES

SEE L-05.02 FOR SEED MIXES

EVERGREEN TREES BOTANICAL / COMMON NAME SIZE QTY
IS Ilex opaca `Satyr Hill` / Satyr Hill American Holly 8` ht, 1.5" cal. min. 33
INS Ilex x `Nellie R. Stevens` / Nellie R. Stevens Holly 8` ht, 1.5" cal. min. 17
MG Magnolia grandiflora / Southern Magnolia 12` ht, 2.5" cal. min. 9
MLG Magnolia grandiflora `Little Gem` / Dwarf Southern Magnolia 8` ht, 1.5" cal. min. 6
PT Pinus taeda / Loblolly Pine 8` ht, 1.5" cal. min. 5

COLUMNAR TREES BOTANICAL / COMMON NAME SIZE QTY
QI Quercus palustris `Green Pillar` / Columnar Pin Oak 12` ht, 2.5" cal. min. 11

DECIDUOUS SHADE TREE BOTANICAL / COMMON NAME SIZE QTY
AF Acer floridanum / Southern Sugar Maple 12` ht, 2.5" cal. min. 11
CK Cladrastis kentukea / American Yellowwood 12` ht, 2.5" cal. min. 5
MM Magnolia virginiana `Moon Glow` / Sweet Bay 12` ht, 2.5" cal. min. 7
NW Nyssa sylvatica `Wildfire` / Black Gum 12` ht, 2.5" cal. min. 12
PC Pistacia chinensis / Chinese Pistache 12` ht, 2.5" cal. min. 16
QA Quercus alba / White Oak 12` ht, 2.5" cal. min. 28
QB Quercus bicolor / Swamp White Oak 12` ht, 2.5" cal. min. 45
QL Quercus lyrata / Overcup Oak 12` ht, 2.5" cal. min. 21
QS Quercus shumardii / Shumard Red Oak 12` ht, 2.5" cal. min. 24
QT Quercus texana / Nuttall Oak 12` ht, 2.5" cal. min. 32
UJ Ulmus americana `Jefferson` / American Elm 12` ht, 2.5" cal. min. 30

UNDERSTORY TREES BOTANICAL / COMMON NAME SIZE QTY
AC Amelanchier canadensis `Autumn Brilliance` / Autumn Brilliance Serviceberry 10` ht, multi-stem 7
CF2 Cercis canadensis `Forest Pansy` / Forest Pansy Eastern Redbud 1.5" Cal. 5
CD Chionanthus virginicus `Dirr` / Dirr White Fringetree 10` ht, multi-stem 6
CF Cornus florida `Cherokee Chief` / Cherokee Chief Dogwood 1.5" Cal. 4
HC Halesia carolina / Silverbell 8` ht. 5
PA Prunus subhirtella `Autumnalis` / Autumn Flowering Cherry 1.5" Cal. 6
SJ Styrax japonicus / Japanese Snowbell 8` ht. 6

SHRUBS BOTANICAL / COMMON NAME SIZE QTY
AGG Abelia x grandiflora `Edward Goucher` / Glossy Abelia 18" ht, 3 gal. min. 21
AP Aesculus parviflora / Bottlebrush Buckeye 30" ht, 4 gal. min. 52
AEP Aesculus pavia / Red Buckeye 30" ht, 4 gal. min. 1
CAA Callicarpa americana / American Beautyberry 30" ht, 4 gal. min. 6
CB Camellia sasanqua `Apple Blossom` / Apple Blossom Camellia 30" ht, 4 gal. min. 103
CCL Caryopteris x clandonensis / Bluebeard 18" ht, 3 gal. min. 57
DBC Distylium x `Blue Cascade` / Blue Cascade Distylium 18" ht, 3 gal. min. 72
FAJ Fatsia japonica / Japanese Fatsia 18" ht, 3 gal. min. 16
FS Forsythia suspensa `Sieboldii` / Weeping Forsythia 30" ht, 4 gal. min. 19
FMA Fothergilla major `Mount Airy` / Mount Airy Fothergilla 30" ht, 4 gal. min. 57
HVH Hamamelis virginiana `Harvest Moon` / Harvest Moon Witch Hazel 30" ht, 4 gal. min. 10
HAA Hydrangea arborescens `Abetwo` / Incrediball Hydrangea 30" ht, 4 gal. min. 77
HPW Hydrangea quercifolia `Pee Wee` / Oakleaf Hydrangea 18" ht, 3 gal. min. 47
HF Hypericum frondosum `Sunburst` / Sunburst Hypericum 18" ht, 3 gal. min. 96
ICR Ilex cornuta `Rotunda` / Dwarf Chinese Holly 18" ht, 3 gal. min. 17
IVJ Ilex verticillata `Jim Dandy` / Jim Dandy Winterberry 30" ht, 4 gal. min. 3
IVR Ilex verticillata `Red Sprite` / Red Sprite Winterberry 30" ht, 4 gal. min. 77
IVT Ilex vomitoria / Yaupon Holly 30" ht, 4 gal. min. 85
IVN Ilex vomitoria `Nana` / Dwarf Yaupon 18" ht, 3 gal. min. 29
IU Illicium floridanum `Miss Scarlet` / Miss Scarlet Anise 30" ht, 4 gal. min. 61
ILH Itea virginica `Little Henry` TM / Virginia Sweetspire 18" ht, 3 gal. min. 42
OHG Osmanthus heterophyllus `Goshiki` / Goshiki Holly Olive 30" ht, 4 gal. min. 10
PTW Pittosporum tobira `Wheeler`s Dwarf` / Wheeler`s Dwarf Pittosporum 18" ht, 3 gal. min. 88
PLO Prunus laurocerasus `Otto Luyken` / Otto Luyken Laurel 30" ht, 4 gal. min. 72
VAL Vitex agnus-castus `Lecompte` / Chaste Tree 30" ht, 4 gal. min. 17

GROUND COVERS BOTANICAL / COMMON NAME SIZE SPACING QTY
AHU Amsonia hubrichtii / Arkansas Blue-star Quart 18" o.c. 1,236
CKF Calamagrostis x acutiflora `Karl Foerster` / Feather Reed Grass 1 Gal. 24" o.c. 138
COE Carex oshimensis `Everillo` TM / EverColor Everillo Japanese Sedge 1 Gal. 12" o.c. 808
DC Deschampsia cespitosa `Northern Lights` / Northern Lights Hair Grass Quart 24" o.c. 539
EPU Echinacea purpurea / Purple Coneflower Quart 18" o.c. 50
JHZ Juniperus horizontalis / Creeping Juniper 1 Gal. 44" o.c. 377
MCA Muhlenbergia capillaris / Pink Muhly Grass 1 Gal. 30" o.c. 128
OJG Ophiopogon japonicus `Gyoko Ryu` / Mondo Grass Quart 12" o.c. 335
RAG Rhus aromatica `Gro-Low` / Gro-Low Fragrant Sumac 1 Gal. 36" o.c. 697
SSP Sedum spectabile `Purple Emporer` / Stonecrop 1 Gal. 16" o.c. 342
SAL Sisyrinchium angustifolium `Lucerne` / Lucerne Blue Eyed Grass Pint 12" o.c. 2,863

TURF BOTANICAL / COMMON NAME SIZE SPACING QTY
T1 Cynodon dactylon `Tif 419` / Bermuda Grass Sod 327,965 sf
T2 Cynodon dactylon `TifTuf` / TifTuf BermudaGrass Sod 347,718 sf

PLANT SCHEDULE

COPYRIGHT NOTICE: THIS ARCHITECTURAL AND
ENGINEERING DRAWING IS GIVEN IN CONFIDENCE
AND SHALL BE USED ONLY PURSUANT TO THE
AGREEMENT WITH RATIO.  NO OTHER USE,
DISSEMINATION OR DUPLICATION MAY BE MADE
WITHOUT PRIOR WRITTEN CONSENT OF RATIO.  ALL
COMMON LAW RIGHTS OF COPYRIGHT AND
OTHERWISE ARE HEREBY SPECIFICALLY RESERVED.
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PLANTING PLAN -
AREA 4

6. INSTALL SPECIFIED TURFGRASS SOD AT DISTURBED AREAS NOT 
OTHERWISE IDENTIFIED FOR PLANT MATERIAL.

7. PROVIDE 2" BROWN DYED MULCH AT ALL PLANTING AREAS.

8. REFER TO SPECIFICATIONS FOR PLANT STAGING, HANDLING, PLANTING, 
AND STAKING REQUIREMENTS.

9. FAILURE TO FOLLOW PLANTING PLAN DESIGN WILL RESULT IN REMOVAL 
OF NON-CONFORMING PLANTS AND PURCHASE OF NEW PLANTS AT COST 
OF CONTRACTOR.

10. FINISH GRADE AND PLANTING TO BE COORDINATED WITH LANDSCAPE 
ARCHITECT  WITHIN TREE PROTECTION ZONE PRIOR TO COMMENCEMENT 
OF PLANTING INSTALLATION.

11. REFER TO SPECIFICATIONS FOR IRRIGATION DESIGN AND INSTALLATION 
REQUIREMENTS.

12. SOIL DEPTHS:
1.1. SODDED GRASS - FOUR INCHES
1.2. GROUND COVER  AND ANNUAL BEDS - EIGHT INCHES
1.3. NATIVE PLUG AREAS - EIGHT INCHES
1.4. SHRUB AND PERENNIAL BEDS - FOURTEEN INCHES

13. ALL BUFFERS MUST BE PLANTED IN ORDER TO RECEIVE A CERTIFICATE OF
OCCUPANCY.

19150.000

NOT FOR CONSTRUCTION

H12/Felton
Grove High

School
8550 Stephenson Road

Apex, NC 27539
Owner

Mechanical / Electrical / Plumbing Engineer

Civil Engineer and Landscape Architect

Architect and Landscape Architect
RATIO

111 Corning Road, Suite 190
Cary, North Carolina 27518
(919)588-3602

Wake County Public Schools

Structural Engineer

5430 Wade Park Blvd #400
Raleigh, North Carolina 27607
(919) 832-5587

LHC Structural Engineers

120 North Boylan Avenue
Raleigh, North Carolina 27603
(919) 828-0531

The Wooten Company

400 Regency Forest Drive, Suite 120
Cary, North Carolina 27518
(919) 319-6716

CLH Design PA

227 Fayetteville Street, Suite 301
Raleigh, North Carolina 27601
919-821-0805

PLANTING NOTES
1. REFER TO GENERAL LANDSCAPE ARCHITECTURAL NOTES PRIOR TO

COMMENCING THE PLANTING SCOPE OF WORK.

2. PARTICIPATE IN THE PRE-INSTALLATION CONFERENCE FOR THE PLANTING
SCOPE OF WORK, ACCORDING TO THE PROJECT SPECIFICATIONS, PRIOR
TO COMMENCEMENT.

3. EXISTING AND PROPOSED UTILITIES THAT ARE SHOWN ARE FOR
REFERENCE ONLY. REFER TO THE SITE SURVEY FOR EXISTING UTILITIES
AND VERIFY IN THE FIELD. REFER TO THE MEP AND CIVIL PLANS FOR
PROPOSED UTILITIES.

4. MATCH GRAPHIC REPRESENTATION SHOWN UNLESS
NOTED / DIMENSIONED OTHERWISE. REFER TO PROJECT DETAILS FOR 
PLACEMENT OF HATCHED AREAS.

5. OBTAIN APPROVAL OF PLANTING LAYOUT BY LANDSCAPE ARCHITECT
PRIOR TO INSTALLATION.

6. COMMENCEMENT OF PLANTING SCOPE CONSTITUTES ACCEPTANCE OF
SITE CONDITIONS, SUBGRADE, AND SUBSOIL CONDITONS. ENSURE THAT
NECESSARY AND SPECIFIED PLANTING CONDITIONS HAVE BEEN ACHIEVED
PRIOR TO LANDSCAPE INSTALLATION.

The signatures affixed below certify that this sheet has been reviewed and approved solely per
the certifications signed to the cover sheet of these construction plans.

_________________________ ________ _________________________ _______
PW - Transportation Date WR - Stormwater Date

_________________________ ________ _________________________ _______
Building Inspections Date Planning Date

__________ ________ __________________________ _______
WR - Utility Engineering Date Planning - Transportation Date

________________________ _______ __________________________ _______
Electric Date Fire Date

________________________ ________ _________________________ _______
WR - S&E Date Parks, Recreation & Cultural Res. Date
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GENERAL SOD LAWN 58,663 sf
TifTuf Bermuda
-

LOWLAND SCM PLANTINGS 86,020 sf
Native grass and perennial plantings
within stormwater control zone expected
to periodically hold water. Plugs and 1
gal. size.
-

UPLAND SCM PLANTINGS 76,688 sf
Variety of wetland species shrubs, 18"
min. ht, 48"-60" spacing, typical. within
stormwater control zone expected to
receive periodic inundation.
-

SLOPE STABILZATION MIX 320,567 sf
Seed mix & geotextile to be installed on
slopes 3:1 or less, to support
re-establishment of forest.
-

REFORESTATION SEED MIX 92,905 sf
To be installed on disturbed areas with
slopes 3:1 or less adjacent to existing
woodland to support re-establishment of
forest.
-

NO-MOW SEED MIX 88,552 sf
BLEND OF NATIVE GRASSES AND
FORBS SUITABLE FOR MOST SOIL
TYPES AND FULL SUN.
-SEE L-05.02 FOR SEED MIXES

SEE L-05.02 FOR SEED MIXES

SEE L-05.02 FOR SEED MIXES

EVERGREEN TREES BOTANICAL / COMMON NAME SIZE QTY
IS Ilex opaca `Satyr Hill` / Satyr Hill American Holly 8` ht, 1.5" cal. min. 33
INS Ilex x `Nellie R. Stevens` / Nellie R. Stevens Holly 8` ht, 1.5" cal. min. 17
MG Magnolia grandiflora / Southern Magnolia 12` ht, 2.5" cal. min. 9
MLG Magnolia grandiflora `Little Gem` / Dwarf Southern Magnolia 8` ht, 1.5" cal. min. 6
PT Pinus taeda / Loblolly Pine 8` ht, 1.5" cal. min. 5

COLUMNAR TREES BOTANICAL / COMMON NAME SIZE QTY
QI Quercus palustris `Green Pillar` / Columnar Pin Oak 12` ht, 2.5" cal. min. 11

DECIDUOUS SHADE TREE BOTANICAL / COMMON NAME SIZE QTY
AF Acer floridanum / Southern Sugar Maple 12` ht, 2.5" cal. min. 11
CK Cladrastis kentukea / American Yellowwood 12` ht, 2.5" cal. min. 5
MM Magnolia virginiana `Moon Glow` / Sweet Bay 12` ht, 2.5" cal. min. 7
NW Nyssa sylvatica `Wildfire` / Black Gum 12` ht, 2.5" cal. min. 12
PC Pistacia chinensis / Chinese Pistache 12` ht, 2.5" cal. min. 16
QA Quercus alba / White Oak 12` ht, 2.5" cal. min. 28
QB Quercus bicolor / Swamp White Oak 12` ht, 2.5" cal. min. 45
QL Quercus lyrata / Overcup Oak 12` ht, 2.5" cal. min. 21
QS Quercus shumardii / Shumard Red Oak 12` ht, 2.5" cal. min. 24
QT Quercus texana / Nuttall Oak 12` ht, 2.5" cal. min. 32
UJ Ulmus americana `Jefferson` / American Elm 12` ht, 2.5" cal. min. 30

UNDERSTORY TREES BOTANICAL / COMMON NAME SIZE QTY
AC Amelanchier canadensis `Autumn Brilliance` / Autumn Brilliance Serviceberry 10` ht, multi-stem 7
CF2 Cercis canadensis `Forest Pansy` / Forest Pansy Eastern Redbud 1.5" Cal. 5
CD Chionanthus virginicus `Dirr` / Dirr White Fringetree 10` ht, multi-stem 6
CF Cornus florida `Cherokee Chief` / Cherokee Chief Dogwood 1.5" Cal. 4
HC Halesia carolina / Silverbell 8` ht. 5
PA Prunus subhirtella `Autumnalis` / Autumn Flowering Cherry 1.5" Cal. 6
SJ Styrax japonicus / Japanese Snowbell 8` ht. 6

SHRUBS BOTANICAL / COMMON NAME SIZE QTY
AGG Abelia x grandiflora `Edward Goucher` / Glossy Abelia 18" ht, 3 gal. min. 21
AP Aesculus parviflora / Bottlebrush Buckeye 30" ht, 4 gal. min. 52
AEP Aesculus pavia / Red Buckeye 30" ht, 4 gal. min. 1
CAA Callicarpa americana / American Beautyberry 30" ht, 4 gal. min. 6
CB Camellia sasanqua `Apple Blossom` / Apple Blossom Camellia 30" ht, 4 gal. min. 103
CCL Caryopteris x clandonensis / Bluebeard 18" ht, 3 gal. min. 57
DBC Distylium x `Blue Cascade` / Blue Cascade Distylium 18" ht, 3 gal. min. 72
FAJ Fatsia japonica / Japanese Fatsia 18" ht, 3 gal. min. 16
FS Forsythia suspensa `Sieboldii` / Weeping Forsythia 30" ht, 4 gal. min. 19
FMA Fothergilla major `Mount Airy` / Mount Airy Fothergilla 30" ht, 4 gal. min. 57
HVH Hamamelis virginiana `Harvest Moon` / Harvest Moon Witch Hazel 30" ht, 4 gal. min. 10
HAA Hydrangea arborescens `Abetwo` / Incrediball Hydrangea 30" ht, 4 gal. min. 77
HPW Hydrangea quercifolia `Pee Wee` / Oakleaf Hydrangea 18" ht, 3 gal. min. 47
HF Hypericum frondosum `Sunburst` / Sunburst Hypericum 18" ht, 3 gal. min. 96
ICR Ilex cornuta `Rotunda` / Dwarf Chinese Holly 18" ht, 3 gal. min. 17
IVJ Ilex verticillata `Jim Dandy` / Jim Dandy Winterberry 30" ht, 4 gal. min. 3
IVR Ilex verticillata `Red Sprite` / Red Sprite Winterberry 30" ht, 4 gal. min. 77
IVT Ilex vomitoria / Yaupon Holly 30" ht, 4 gal. min. 85
IVN Ilex vomitoria `Nana` / Dwarf Yaupon 18" ht, 3 gal. min. 29
IU Illicium floridanum `Miss Scarlet` / Miss Scarlet Anise 30" ht, 4 gal. min. 61
ILH Itea virginica `Little Henry` TM / Virginia Sweetspire 18" ht, 3 gal. min. 42
OHG Osmanthus heterophyllus `Goshiki` / Goshiki Holly Olive 30" ht, 4 gal. min. 10
PTW Pittosporum tobira `Wheeler`s Dwarf` / Wheeler`s Dwarf Pittosporum 18" ht, 3 gal. min. 88
PLO Prunus laurocerasus `Otto Luyken` / Otto Luyken Laurel 30" ht, 4 gal. min. 72
VAL Vitex agnus-castus `Lecompte` / Chaste Tree 30" ht, 4 gal. min. 17

GROUND COVERS BOTANICAL / COMMON NAME SIZE SPACING QTY
AHU Amsonia hubrichtii / Arkansas Blue-star Quart 18" o.c. 1,236
CKF Calamagrostis x acutiflora `Karl Foerster` / Feather Reed Grass 1 Gal. 24" o.c. 138
COE Carex oshimensis `Everillo` TM / EverColor Everillo Japanese Sedge 1 Gal. 12" o.c. 808
DC Deschampsia cespitosa `Northern Lights` / Northern Lights Hair Grass Quart 24" o.c. 539
EPU Echinacea purpurea / Purple Coneflower Quart 18" o.c. 50
JHZ Juniperus horizontalis / Creeping Juniper 1 Gal. 44" o.c. 377
MCA Muhlenbergia capillaris / Pink Muhly Grass 1 Gal. 30" o.c. 128
OJG Ophiopogon japonicus `Gyoko Ryu` / Mondo Grass Quart 12" o.c. 335
RAG Rhus aromatica `Gro-Low` / Gro-Low Fragrant Sumac 1 Gal. 36" o.c. 697
SSP Sedum spectabile `Purple Emporer` / Stonecrop 1 Gal. 16" o.c. 342
SAL Sisyrinchium angustifolium `Lucerne` / Lucerne Blue Eyed Grass Pint 12" o.c. 2,863

TURF BOTANICAL / COMMON NAME SIZE SPACING QTY
T1 Cynodon dactylon `Tif 419` / Bermuda Grass Sod 327,965 sf
T2 Cynodon dactylon `TifTuf` / TifTuf BermudaGrass Sod 347,718 sf

PLANT SCHEDULE

COPYRIGHT NOTICE: THIS ARCHITECTURAL AND
ENGINEERING DRAWING IS GIVEN IN CONFIDENCE
AND SHALL BE USED ONLY PURSUANT TO THE
AGREEMENT WITH RATIO.  NO OTHER USE,
DISSEMINATION OR DUPLICATION MAY BE MADE
WITHOUT PRIOR WRITTEN CONSENT OF RATIO.  ALL
COMMON LAW RIGHTS OF COPYRIGHT AND
OTHERWISE ARE HEREBY SPECIFICALLY RESERVED.
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PLANTING PLAN -
AREA 5

6. INSTALL SPECIFIED TURFGRASS SOD AT DISTURBED AREAS NOT 
OTHERWISE IDENTIFIED FOR PLANT MATERIAL.

7. PROVIDE 2" BROWN DYED MULCH AT ALL PLANTING AREAS.

8. REFER TO SPECIFICATIONS FOR PLANT STAGING, HANDLING, PLANTING, 
AND STAKING REQUIREMENTS.

9. FAILURE TO FOLLOW PLANTING PLAN DESIGN WILL RESULT IN REMOVAL 
OF NON-CONFORMING PLANTS AND PURCHASE OF NEW PLANTS AT COST 
OF CONTRACTOR.

10. FINISH GRADE AND PLANTING TO BE COORDINATED WITH LANDSCAPE 
ARCHITECT  WITHIN TREE PROTECTION ZONE PRIOR TO COMMENCEMENT 
OF PLANTING INSTALLATION.

11. REFER TO SPECIFICATIONS FOR IRRIGATION DESIGN AND INSTALLATION 
REQUIREMENTS.

12. SOIL DEPTHS:
1.1. SODDED GRASS - FOUR INCHES
1.2. GROUND COVER  AND ANNUAL BEDS - EIGHT INCHES
1.3. NATIVE PLUG AREAS - EIGHT INCHES
1.4. SHRUB AND PERENNIAL BEDS - FOURTEEN INCHES

13. ALL BUFFERS MUST BE PLANTED IN ORDER TO RECEIVE A CERTIFICATE OF
OCCUPANCY.

19150.000

NOT FOR CONSTRUCTION

H12/Felton
Grove High

School
8550 Stephenson Road

Apex, NC 27539
Owner

Mechanical / Electrical / Plumbing Engineer

Civil Engineer and Landscape Architect

Architect and Landscape Architect
RATIO

111 Corning Road, Suite 190
Cary, North Carolina 27518
(919)588-3602

Wake County Public Schools

Structural Engineer

5430 Wade Park Blvd #400
Raleigh, North Carolina 27607
(919) 832-5587

LHC Structural Engineers

120 North Boylan Avenue
Raleigh, North Carolina 27603
(919) 828-0531

The Wooten Company

400 Regency Forest Drive, Suite 120
Cary, North Carolina 27518
(919) 319-6716

CLH Design PA

227 Fayetteville Street, Suite 301
Raleigh, North Carolina 27601
919-821-0805

PLANTING NOTES
1. REFER TO GENERAL LANDSCAPE ARCHITECTURAL NOTES PRIOR TO

COMMENCING THE PLANTING SCOPE OF WORK.

2. PARTICIPATE IN THE PRE-INSTALLATION CONFERENCE FOR THE PLANTING
SCOPE OF WORK, ACCORDING TO THE PROJECT SPECIFICATIONS, PRIOR
TO COMMENCEMENT.

3. EXISTING AND PROPOSED UTILITIES THAT ARE SHOWN ARE FOR
REFERENCE ONLY. REFER TO THE SITE SURVEY FOR EXISTING UTILITIES
AND VERIFY IN THE FIELD. REFER TO THE MEP AND CIVIL PLANS FOR
PROPOSED UTILITIES.

4. MATCH GRAPHIC REPRESENTATION SHOWN UNLESS
NOTED / DIMENSIONED OTHERWISE. REFER TO PROJECT DETAILS FOR 
PLACEMENT OF HATCHED AREAS.

5. OBTAIN APPROVAL OF PLANTING LAYOUT BY LANDSCAPE ARCHITECT
PRIOR TO INSTALLATION.

6. COMMENCEMENT OF PLANTING SCOPE CONSTITUTES ACCEPTANCE OF
SITE CONDITIONS, SUBGRADE, AND SUBSOIL CONDITONS. ENSURE THAT
NECESSARY AND SPECIFIED PLANTING CONDITIONS HAVE BEEN ACHIEVED
PRIOR TO LANDSCAPE INSTALLATION.

The signatures affixed below certify that this sheet has been reviewed and approved solely per
the certifications signed to the cover sheet of these construction plans.

_________________________ ________ _________________________ _______
PW - Transportation Date WR - Stormwater Date

_________________________ ________ _________________________ _______
Building Inspections Date Planning Date

__________ ________ __________________________ _______
WR - Utility Engineering Date Planning - Transportation Date

________________________ _______ __________________________ _______
Electric Date Fire Date

________________________ ________ _________________________ _______
WR - S&E Date Parks, Recreation & Cultural Res. Date
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GENERAL SOD LAWN 58,663 sf

TifTuf Bermuda

-

LOWLAND SCM PLANTINGS 86,020 sf

Native grass and perennial plantings

within stormwater control zone expected

to periodically hold water. Plugs and 1

gal. size.

-

UPLAND SCM PLANTINGS 76,688 sf

Variety of wetland species shrubs, 18"

min. ht, 48"-60" spacing, typical. within

stormwater control zone expected to

receive periodic inundation.

-

SLOPE STABILZATION MIX 320,567 sf

Seed mix & geotextile to be installed on

slopes 3:1 or less, to support

re-establishment of forest.

-

REFORESTATION SEED MIX 92,905 sf

To be installed on disturbed areas with

slopes 3:1 or less adjacent to existing

woodland to support re-establishment of

forest.

-

NO-MOW SEED MIX 88,552 sf

BLEND OF NATIVE GRASSES AND

FORBS SUITABLE FOR MOST SOIL

TYPES AND FULL SUN.

-
SEE L-05.02 FOR SEED MIXES

SEE L-05.02 FOR SEED MIXES

SEE L-05.02 FOR SEED MIXES

EVERGREEN TREES BOTANICAL / COMMON NAME SIZE QTY

IS Ilex opaca `Satyr Hill` / Satyr Hill American Holly 8` ht, 1.5" cal. min. 33
INS Ilex x `Nellie R. Stevens` / Nellie R. Stevens Holly 8` ht, 1.5" cal. min. 17
MG Magnolia grandiflora / Southern Magnolia 12` ht, 2.5" cal. min. 9

MLG Magnolia grandiflora `Little Gem` / Dwarf Southern Magnolia 8` ht, 1.5" cal. min. 6
PT Pinus taeda / Loblolly Pine 8` ht, 1.5" cal. min. 5

COLUMNAR TREES BOTANICAL / COMMON NAME SIZE QTY

QI Quercus palustris `Green Pillar` / Columnar Pin Oak 12` ht, 2.5" cal. min. 11

DECIDUOUS SHADE TREE BOTANICAL / COMMON NAME SIZE QTY

AF Acer floridanum / Southern Sugar Maple 12` ht, 2.5" cal. min. 11
CK Cladrastis kentukea / American Yellowwood 12` ht, 2.5" cal. min. 5
MM Magnolia virginiana `Moon Glow` / Sweet Bay 12` ht, 2.5" cal. min. 7
NW Nyssa sylvatica `Wildfire` / Black Gum 12` ht, 2.5" cal. min. 12
PC Pistacia chinensis / Chinese Pistache 12` ht, 2.5" cal. min. 16
QA Quercus alba / White Oak 12` ht, 2.5" cal. min. 28

QB Quercus bicolor / Swamp White Oak 12` ht, 2.5" cal. min. 45
QL Quercus lyrata / Overcup Oak 12` ht, 2.5" cal. min. 21
QS Quercus shumardii / Shumard Red Oak 12` ht, 2.5" cal. min. 24
QT Quercus texana / Nuttall Oak 12` ht, 2.5" cal. min. 32
UJ Ulmus americana `Jefferson` / American Elm 12` ht, 2.5" cal. min. 30

UNDERSTORY TREES BOTANICAL / COMMON NAME SIZE QTY

AC Amelanchier canadensis `Autumn Brilliance` / Autumn Brilliance Serviceberry 10` ht, multi-stem 7
CF2 Cercis canadensis `Forest Pansy` / Forest Pansy Eastern Redbud 1.5" Cal. 5
CD Chionanthus virginicus `Dirr` / Dirr White Fringetree 10` ht, multi-stem 6
CF Cornus florida `Cherokee Chief` / Cherokee Chief Dogwood 1.5" Cal. 4
HC Halesia carolina / Silverbell 8` ht. 5
PA Prunus subhirtella `Autumnalis` / Autumn Flowering Cherry 1.5" Cal. 6
SJ Styrax japonicus / Japanese Snowbell 8` ht. 6

SHRUBS BOTANICAL / COMMON NAME SIZE QTY

AGG Abelia x grandiflora `Edward Goucher` / Glossy Abelia 18" ht, 3 gal. min. 21
AP Aesculus parviflora / Bottlebrush Buckeye 30" ht, 4 gal. min. 52
AEP Aesculus pavia / Red Buckeye 30" ht, 4 gal. min. 1
CAA Callicarpa americana / American Beautyberry 30" ht, 4 gal. min. 6
CB Camellia sasanqua `Apple Blossom` / Apple Blossom Camellia 30" ht, 4 gal. min. 103
CCL Caryopteris x clandonensis / Bluebeard 18" ht, 3 gal. min. 57
DBC Distylium x `Blue Cascade` / Blue Cascade Distylium 18" ht, 3 gal. min. 72
FAJ Fatsia japonica / Japanese Fatsia 18" ht, 3 gal. min. 16
FS Forsythia suspensa `Sieboldii` / Weeping Forsythia 30" ht, 4 gal. min. 19

FMA Fothergilla major `Mount Airy` / Mount Airy Fothergilla 30" ht, 4 gal. min. 57
HVH Hamamelis virginiana `Harvest Moon` / Harvest Moon Witch Hazel 30" ht, 4 gal. min. 10
HAA Hydrangea arborescens `Abetwo` / Incrediball Hydrangea 30" ht, 4 gal. min. 77
HPW Hydrangea quercifolia `Pee Wee` / Oakleaf Hydrangea 18" ht, 3 gal. min. 47
HF Hypericum frondosum `Sunburst` / Sunburst Hypericum 18" ht, 3 gal. min. 96

ICR Ilex cornuta `Rotunda` / Dwarf Chinese Holly 18" ht, 3 gal. min. 17
IVJ Ilex verticillata `Jim Dandy` / Jim Dandy Winterberry 30" ht, 4 gal. min. 3
IVR Ilex verticillata `Red Sprite` / Red Sprite Winterberry 30" ht, 4 gal. min. 77
IVT Ilex vomitoria / Yaupon Holly 30" ht, 4 gal. min. 85

IVN Ilex vomitoria `Nana` / Dwarf Yaupon 18" ht, 3 gal. min. 29

IU Illicium floridanum `Miss Scarlet` / Miss Scarlet Anise 30" ht, 4 gal. min. 61
ILH Itea virginica `Little Henry` TM / Virginia Sweetspire 18" ht, 3 gal. min. 42
OHG Osmanthus heterophyllus `Goshiki` / Goshiki Holly Olive 30" ht, 4 gal. min. 10
PTW Pittosporum tobira `Wheeler`s Dwarf` / Wheeler`s Dwarf Pittosporum 18" ht, 3 gal. min. 88

PLO Prunus laurocerasus `Otto Luyken` / Otto Luyken Laurel 30" ht, 4 gal. min. 72
VAL Vitex agnus-castus `Lecompte` / Chaste Tree 30" ht, 4 gal. min. 17

GROUND COVERS BOTANICAL / COMMON NAME SIZE SPACING QTY

AHU Amsonia hubrichtii / Arkansas Blue-star Quart 18" o.c. 1,236

CKF Calamagrostis x acutiflora `Karl Foerster` / Feather Reed Grass 1 Gal. 24" o.c. 138

COE Carex oshimensis `Everillo` TM / EverColor Everillo Japanese Sedge 1 Gal. 12" o.c. 808

DC Deschampsia cespitosa `Northern Lights` / Northern Lights Hair Grass Quart 24" o.c. 539

EPU Echinacea purpurea / Purple Coneflower Quart 18" o.c. 50
JHZ Juniperus horizontalis / Creeping Juniper 1 Gal. 44" o.c. 377
MCA Muhlenbergia capillaris / Pink Muhly Grass 1 Gal. 30" o.c. 128

OJG Ophiopogon japonicus `Gyoko Ryu` / Mondo Grass Quart 12" o.c. 335
RAG Rhus aromatica `Gro-Low` / Gro-Low Fragrant Sumac 1 Gal. 36" o.c. 697

SSP Sedum spectabile `Purple Emporer` / Stonecrop 1 Gal. 16" o.c. 342
SAL Sisyrinchium angustifolium `Lucerne` / Lucerne Blue Eyed Grass Pint 12" o.c. 2,863

TURF BOTANICAL / COMMON NAME SIZE SPACING QTY

T1 Cynodon dactylon `Tif 419` / Bermuda Grass Sod 327,965 sf

T2 Cynodon dactylon `TifTuf` / TifTuf BermudaGrass Sod 347,718 sf

PLANT SCHEDULE

COPYRIGHT NOTICE: THIS ARCHITECTURAL AND

ENGINEERING DRAWING IS GIVEN IN CONFIDENCE

AND SHALL BE USED ONLY PURSUANT TO THE

AGREEMENT WITH RATIO.  NO OTHER USE,

DISSEMINATION OR DUPLICATION MAY BE MADE

WITHOUT PRIOR WRITTEN CONSENT OF RATIO.  ALL

COMMON LAW RIGHTS OF COPYRIGHT AND

OTHERWISE ARE HEREBY SPECIFICALLY RESERVED.
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PLANTING PLAN -

AREA 6

6. INSTALL SPECIFIED TURFGRASS SOD AT DISTURBED AREAS NOT 

OTHERWISE IDENTIFIED FOR PLANT MATERIAL.

7. PROVIDE 2" BROWN DYED MULCH AT ALL PLANTING AREAS.

8. REFER TO SPECIFICATIONS FOR PLANT STAGING, HANDLING, PLANTING, 

AND STAKING REQUIREMENTS.

9. FAILURE TO FOLLOW PLANTING PLAN DESIGN WILL RESULT IN REMOVAL 

OF NON-CONFORMING PLANTS AND PURCHASE OF NEW PLANTS AT COST 

OF CONTRACTOR.

10. FINISH GRADE AND PLANTING TO BE COORDINATED WITH LANDSCAPE 

ARCHITECT  WITHIN TREE PROTECTION ZONE PRIOR TO COMMENCEMENT 

OF PLANTING INSTALLATION.

11. REFER TO SPECIFICATIONS FOR IRRIGATION DESIGN AND INSTALLATION 

REQUIREMENTS.

12. SOIL DEPTHS:

1.1. SODDED GRASS - FOUR INCHES

1.2. GROUND COVER  AND ANNUAL BEDS - EIGHT INCHES

1.3. NATIVE PLUG AREAS - EIGHT INCHES

1.4. SHRUB AND PERENNIAL BEDS - FOURTEEN INCHES

13. ALL BUFFERS MUST BE PLANTED IN ORDER TO RECEIVE A CERTIFICATE OF

OCCUPANCY.

19150.000

NOT FOR CONSTRUCTION

H12/Felton

Grove High

School

8550 Stephenson Road

Apex, NC 27539

Owner

Mechanical / Electrical / Plumbing Engineer

Civil Engineer and Landscape Architect

Architect and Landscape Architect
RATIO

111 Corning Road, Suite 190

Cary, North Carolina 27518

(919)588-3602

Wake County Public Schools

Structural Engineer

5430 Wade Park Blvd #400

Raleigh, North Carolina 27607

(919) 832-5587

LHC Structural Engineers

120 North Boylan Avenue

Raleigh, North Carolina 27603

(919) 828-0531

The Wooten Company

400 Regency Forest Drive, Suite 120

Cary, North Carolina 27518

(919) 319-6716

CLH Design PA

227 Fayetteville Street, Suite 301

Raleigh, North Carolina 27601

919-821-0805

PLANTING NOTES

1. REFER TO GENERAL LANDSCAPE ARCHITECTURAL NOTES PRIOR TO

COMMENCING THE PLANTING SCOPE OF WORK.

2. PARTICIPATE IN THE PRE-INSTALLATION CONFERENCE FOR THE PLANTING

SCOPE OF WORK, ACCORDING TO THE PROJECT SPECIFICATIONS, PRIOR

TO COMMENCEMENT.

3. EXISTING AND PROPOSED UTILITIES THAT ARE SHOWN ARE FOR

REFERENCE ONLY. REFER TO THE SITE SURVEY FOR EXISTING UTILITIES

AND VERIFY IN THE FIELD. REFER TO THE MEP AND CIVIL PLANS FOR

PROPOSED UTILITIES.

4. MATCH GRAPHIC REPRESENTATION SHOWN UNLESS

NOTED / DIMENSIONED OTHERWISE. REFER TO PROJECT DETAILS FOR 

PLACEMENT OF HATCHED AREAS.

5. OBTAIN APPROVAL OF PLANTING LAYOUT BY LANDSCAPE ARCHITECT

PRIOR TO INSTALLATION.

6. COMMENCEMENT OF PLANTING SCOPE CONSTITUTES ACCEPTANCE OF

SITE CONDITIONS, SUBGRADE, AND SUBSOIL CONDITONS. ENSURE THAT

NECESSARY AND SPECIFIED PLANTING CONDITIONS HAVE BEEN ACHIEVED

PRIOR TO LANDSCAPE INSTALLATION.

The signatures affixed below certify that this sheet has been reviewed and approved solely per
the certifications signed to the cover sheet of these construction plans.

_________________________ ________ _________________________ _______
PW - Transportation Date WR - Stormwater Date

_________________________ ________ _________________________ _______
Building Inspections Date Planning Date

__________ ________ __________________________ _______
WR - Utility Engineering Date Planning - Transportation Date

________________________ _______ __________________________ _______
Electric Date Fire Date

________________________ ________ _________________________ _______
WR - S&E Date Parks, Recreation & Cultural Res. Date
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GENERAL SOD LAWN 58,663 sf
TifTuf Bermuda
-

LOWLAND SCM PLANTINGS 86,020 sf
Native grass and perennial plantings
within stormwater control zone expected
to periodically hold water. Plugs and 1
gal. size.
-

UPLAND SCM PLANTINGS 76,688 sf
Variety of wetland species shrubs, 18"
min. ht, 48"-60" spacing, typical. within
stormwater control zone expected to
receive periodic inundation.
-

SLOPE STABILZATION MIX 320,567 sf
Seed mix & geotextile to be installed on
slopes 3:1 or less, to support
re-establishment of forest.
-

REFORESTATION SEED MIX 92,905 sf
To be installed on disturbed areas with
slopes 3:1 or less adjacent to existing
woodland to support re-establishment of
forest.
-

NO-MOW SEED MIX 88,552 sf
BLEND OF NATIVE GRASSES AND
FORBS SUITABLE FOR MOST SOIL
TYPES AND FULL SUN.
-SEE L-05.02 FOR SEED MIXES

SEE L-05.02 FOR SEED MIXES

SEE L-05.02 FOR SEED MIXES

EVERGREEN TREES BOTANICAL / COMMON NAME SIZE QTY
IS Ilex opaca `Satyr Hill` / Satyr Hill American Holly 8` ht, 1.5" cal. min. 33
INS Ilex x `Nellie R. Stevens` / Nellie R. Stevens Holly 8` ht, 1.5" cal. min. 17
MG Magnolia grandiflora / Southern Magnolia 12` ht, 2.5" cal. min. 9
MLG Magnolia grandiflora `Little Gem` / Dwarf Southern Magnolia 8` ht, 1.5" cal. min. 6
PT Pinus taeda / Loblolly Pine 8` ht, 1.5" cal. min. 5

COLUMNAR TREES BOTANICAL / COMMON NAME SIZE QTY
QI Quercus palustris `Green Pillar` / Columnar Pin Oak 12` ht, 2.5" cal. min. 11

DECIDUOUS SHADE TREE BOTANICAL / COMMON NAME SIZE QTY
AF Acer floridanum / Southern Sugar Maple 12` ht, 2.5" cal. min. 11
CK Cladrastis kentukea / American Yellowwood 12` ht, 2.5" cal. min. 5
MM Magnolia virginiana `Moon Glow` / Sweet Bay 12` ht, 2.5" cal. min. 7
NW Nyssa sylvatica `Wildfire` / Black Gum 12` ht, 2.5" cal. min. 12
PC Pistacia chinensis / Chinese Pistache 12` ht, 2.5" cal. min. 16
QA Quercus alba / White Oak 12` ht, 2.5" cal. min. 28
QB Quercus bicolor / Swamp White Oak 12` ht, 2.5" cal. min. 45
QL Quercus lyrata / Overcup Oak 12` ht, 2.5" cal. min. 21
QS Quercus shumardii / Shumard Red Oak 12` ht, 2.5" cal. min. 24
QT Quercus texana / Nuttall Oak 12` ht, 2.5" cal. min. 32
UJ Ulmus americana `Jefferson` / American Elm 12` ht, 2.5" cal. min. 30

UNDERSTORY TREES BOTANICAL / COMMON NAME SIZE QTY
AC Amelanchier canadensis `Autumn Brilliance` / Autumn Brilliance Serviceberry 10` ht, multi-stem 7
CF2 Cercis canadensis `Forest Pansy` / Forest Pansy Eastern Redbud 1.5" Cal. 5
CD Chionanthus virginicus `Dirr` / Dirr White Fringetree 10` ht, multi-stem 6
CF Cornus florida `Cherokee Chief` / Cherokee Chief Dogwood 1.5" Cal. 4
HC Halesia carolina / Silverbell 8` ht. 5
PA Prunus subhirtella `Autumnalis` / Autumn Flowering Cherry 1.5" Cal. 6
SJ Styrax japonicus / Japanese Snowbell 8` ht. 6

SHRUBS BOTANICAL / COMMON NAME SIZE QTY
AGG Abelia x grandiflora `Edward Goucher` / Glossy Abelia 18" ht, 3 gal. min. 21
AP Aesculus parviflora / Bottlebrush Buckeye 30" ht, 4 gal. min. 52
AEP Aesculus pavia / Red Buckeye 30" ht, 4 gal. min. 1
CAA Callicarpa americana / American Beautyberry 30" ht, 4 gal. min. 6
CB Camellia sasanqua `Apple Blossom` / Apple Blossom Camellia 30" ht, 4 gal. min. 103
CCL Caryopteris x clandonensis / Bluebeard 18" ht, 3 gal. min. 57
DBC Distylium x `Blue Cascade` / Blue Cascade Distylium 18" ht, 3 gal. min. 72
FAJ Fatsia japonica / Japanese Fatsia 18" ht, 3 gal. min. 16
FS Forsythia suspensa `Sieboldii` / Weeping Forsythia 30" ht, 4 gal. min. 19
FMA Fothergilla major `Mount Airy` / Mount Airy Fothergilla 30" ht, 4 gal. min. 57
HVH Hamamelis virginiana `Harvest Moon` / Harvest Moon Witch Hazel 30" ht, 4 gal. min. 10
HAA Hydrangea arborescens `Abetwo` / Incrediball Hydrangea 30" ht, 4 gal. min. 77
HPW Hydrangea quercifolia `Pee Wee` / Oakleaf Hydrangea 18" ht, 3 gal. min. 47
HF Hypericum frondosum `Sunburst` / Sunburst Hypericum 18" ht, 3 gal. min. 96
ICR Ilex cornuta `Rotunda` / Dwarf Chinese Holly 18" ht, 3 gal. min. 17
IVJ Ilex verticillata `Jim Dandy` / Jim Dandy Winterberry 30" ht, 4 gal. min. 3
IVR Ilex verticillata `Red Sprite` / Red Sprite Winterberry 30" ht, 4 gal. min. 77
IVT Ilex vomitoria / Yaupon Holly 30" ht, 4 gal. min. 85
IVN Ilex vomitoria `Nana` / Dwarf Yaupon 18" ht, 3 gal. min. 29
IU Illicium floridanum `Miss Scarlet` / Miss Scarlet Anise 30" ht, 4 gal. min. 61
ILH Itea virginica `Little Henry` TM / Virginia Sweetspire 18" ht, 3 gal. min. 42
OHG Osmanthus heterophyllus `Goshiki` / Goshiki Holly Olive 30" ht, 4 gal. min. 10
PTW Pittosporum tobira `Wheeler`s Dwarf` / Wheeler`s Dwarf Pittosporum 18" ht, 3 gal. min. 88
PLO Prunus laurocerasus `Otto Luyken` / Otto Luyken Laurel 30" ht, 4 gal. min. 72
VAL Vitex agnus-castus `Lecompte` / Chaste Tree 30" ht, 4 gal. min. 17

GROUND COVERS BOTANICAL / COMMON NAME SIZE SPACING QTY
AHU Amsonia hubrichtii / Arkansas Blue-star Quart 18" o.c. 1,236
CKF Calamagrostis x acutiflora `Karl Foerster` / Feather Reed Grass 1 Gal. 24" o.c. 138
COE Carex oshimensis `Everillo` TM / EverColor Everillo Japanese Sedge 1 Gal. 12" o.c. 808
DC Deschampsia cespitosa `Northern Lights` / Northern Lights Hair Grass Quart 24" o.c. 539
EPU Echinacea purpurea / Purple Coneflower Quart 18" o.c. 50
JHZ Juniperus horizontalis / Creeping Juniper 1 Gal. 44" o.c. 377
MCA Muhlenbergia capillaris / Pink Muhly Grass 1 Gal. 30" o.c. 128
OJG Ophiopogon japonicus `Gyoko Ryu` / Mondo Grass Quart 12" o.c. 335
RAG Rhus aromatica `Gro-Low` / Gro-Low Fragrant Sumac 1 Gal. 36" o.c. 697
SSP Sedum spectabile `Purple Emporer` / Stonecrop 1 Gal. 16" o.c. 342
SAL Sisyrinchium angustifolium `Lucerne` / Lucerne Blue Eyed Grass Pint 12" o.c. 2,863

TURF BOTANICAL / COMMON NAME SIZE SPACING QTY
T1 Cynodon dactylon `Tif 419` / Bermuda Grass Sod 327,965 sf
T2 Cynodon dactylon `TifTuf` / TifTuf BermudaGrass Sod 347,718 sf

PLANT SCHEDULE

COPYRIGHT NOTICE: THIS ARCHITECTURAL AND
ENGINEERING DRAWING IS GIVEN IN CONFIDENCE
AND SHALL BE USED ONLY PURSUANT TO THE
AGREEMENT WITH RATIO.  NO OTHER USE,
DISSEMINATION OR DUPLICATION MAY BE MADE
WITHOUT PRIOR WRITTEN CONSENT OF RATIO.  ALL
COMMON LAW RIGHTS OF COPYRIGHT AND
OTHERWISE ARE HEREBY SPECIFICALLY RESERVED.
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PLANTING PLAN -
AREAS 7 & 8

19150.000

NOT FOR CONSTRUCTION

H12/Felton
Grove High

School
8550 Stephenson Road

Apex, NC 27539
Owner

Mechanical / Electrical / Plumbing Engineer

Civil Engineer and Landscape Architect

Architect and Landscape Architect
RATIO

111 Corning Road, Suite 190
Cary, North Carolina 27518
(919)588-3602

Wake County Public Schools

Structural Engineer

5430 Wade Park Blvd #400
Raleigh, North Carolina 27607
(919) 832-5587

LHC Structural Engineers

120 North Boylan Avenue
Raleigh, North Carolina 27603
(919) 828-0531

The Wooten Company

400 Regency Forest Drive, Suite 120
Cary, North Carolina 27518
(919) 319-6716

CLH Design PA

227 Fayetteville Street, Suite 301
Raleigh, North Carolina 27601
919-821-0805

PLANTING NOTES
1. REFER TO GENERAL LANDSCAPE ARCHITECTURAL NOTES PRIOR TO

COMMENCING THE PLANTING SCOPE OF WORK.

2. PARTICIPATE IN THE PRE-INSTALLATION CONFERENCE FOR THE PLANTING
SCOPE OF WORK, ACCORDING TO THE PROJECT SPECIFICATIONS, PRIOR
TO COMMENCEMENT.

3. EXISTING AND PROPOSED UTILITIES THAT ARE SHOWN ARE FOR
REFERENCE ONLY. REFER TO THE SITE SURVEY FOR EXISTING UTILITIES
AND VERIFY IN THE FIELD. REFER TO THE MEP AND CIVIL PLANS FOR
PROPOSED UTILITIES.

4. MATCH GRAPHIC REPRESENTATION SHOWN UNLESS
NOTED / DIMENSIONED OTHERWISE. REFER TO PROJECT DETAILS FOR 
PLACEMENT OF HATCHED AREAS.

5. OBTAIN APPROVAL OF PLANTING LAYOUT BY LANDSCAPE ARCHITECT
PRIOR TO INSTALLATION.

6. COMMENCEMENT OF PLANTING SCOPE CONSTITUTES ACCEPTANCE OF
SITE CONDITIONS, SUBGRADE, AND SUBSOIL CONDITONS. ENSURE THAT
NECESSARY AND SPECIFIED PLANTING CONDITIONS HAVE BEEN ACHIEVED
PRIOR TO LANDSCAPE INSTALLATION.

The signatures affixed below certify that this sheet has been reviewed and approved solely per
the certifications signed to the cover sheet of these construction plans.

_________________________ ________ _________________________ _______
PW - Transportation Date WR - Stormwater Date

_________________________ ________ _________________________ _______
Building Inspections Date Planning Date

__________ ________ __________________________ _______
WR - Utility Engineering Date Planning - Transportation Date

________________________ _______ __________________________ _______
Electric Date Fire Date

________________________ ________ _________________________ _______
WR - S&E Date Parks, Recreation & Cultural Res. Date

6. INSTALL SPECIFIED TURFGRASS SOD AT DISTURBED AREAS NOT 
OTHERWISE IDENTIFIED FOR PLANT MATERIAL.

7. PROVIDE 2" BROWN DYED MULCH AT ALL PLANTING AREAS.

8. REFER TO SPECIFICATIONS FOR PLANT STAGING, HANDLING, PLANTING, 
AND STAKING REQUIREMENTS.

9. FAILURE TO FOLLOW PLANTING PLAN DESIGN WILL RESULT IN REMOVAL 
OF NON-CONFORMING PLANTS AND PURCHASE OF NEW PLANTS AT COST 
OF CONTRACTOR.

10. FINISH GRADE AND PLANTING TO BE COORDINATED WITH LANDSCAPE 
ARCHITECT  WITHIN TREE PROTECTION ZONE PRIOR TO COMMENCEMENT 
OF PLANTING INSTALLATION.

11. REFER TO SPECIFICATIONS FOR IRRIGATION DESIGN AND INSTALLATION 
REQUIREMENTS.

12. SOIL DEPTHS:
1.1. SODDED GRASS - FOUR INCHES
1.2. GROUND COVER  AND ANNUAL BEDS - EIGHT INCHES
1.3. NATIVE PLUG AREAS - EIGHT INCHES
1.4. SHRUB AND PERENNIAL BEDS - FOURTEEN INCHES

13. ALL BUFFERS MUST BE PLANTED IN ORDER TO RECEIVE A CERTIFICATE OF
OCCUPANCY.
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SCALE: 1"= 40'SL-01.01

F2F1

F4

F3

SL-01.01

BUILDING MOUNTED WALL PACK

NO SCALE

3

WITH 3000K COLOR TEMPERATURE.

9'-0'' AFF AT EACH EXIT. FIXTURES SHALL BE DARK BRONZE, 

PROVIDED USING FULL CUTOFF WALL PACK MOUNTED AT 

CODE REQUIRED EXTERIOR EGRESS LIGHTING WILL BE 

NOTE:

0.1 FC @ 30'

1.0 FC @ 17'

18 FC MAX,

PHOTOMETRIC PLANS. LIGHTING CONTRIBUTION:

DUE TO SCALE. WALL PACKS ARE NOT INCLUDED IN SITE 

SL-01.01 NO SCALE

2 SPORTS FIELD LIGHTS

SHEET TITLE
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KEY PLAN

SHEET ISSUE

N

PROJECT NO.

SEAL | DATE

NOT FOR CONSTRUCTION

FOR REFERENCE ONLY

School

Grove High 

H12/Felton 

Apex, NC 27539

8550 Stephenson Road

Owner

Mechanical / Electrical / Plumbing Engineer

Civil Engineer and Landscape Architect

Architect and Landscape Architect

RATIO

(919)588-3602

Cary, North Carolina 27518

111 Corning Road, Suite 190

Wake County Public Schools

Structural Engineer

(919) 832-5587

Raleigh, North Carolina 27607

5430 Wade Park Blvd #400

LHC Structural Engineers

The Wooten Company

(919) 319-6716

Cary, North Carolina 27518

400 Regendcy Forest Drive, Suite 120

CLH Design PA

919-821-0805

Raleigh, North Carolina 27601

227 Fayetteville Street, Suite 301

3153-W

License # F-0115

(919) 828-0531

Raleigh, North Carolina 27603

120 North Boylan Avenue

12/01/201 Town of Apex Major Site Plan Submittal

2 2/12/21

3 3/05/21Town of Apex Major Site Plan Submittal #3

Town of Apex Major Site Plan Submittal #2

4 3/26/21Town of Apex Major Site Plan Submittal #4

SPECIFICALLY RESERVED.

COPYRIGHT AND OTHERWISE ARE HEREBY 

RATIO.  ALL COMMON LAW RIGHTS OF 

MADE WITHOUT PRIOR WRITTEN CONSENT OF 

DISSEMINATION OR DUPLICATION MAY BE 

NO OTHER USE,

PURSUANT TO THE AGREEMENT WITH RATIO.  

CONFIDENCE AND SHALL BE USED ONLY 

AND ENGINEERING DRAWING IS GIVEN IN 

COPYRIGHT NOTICE: THIS ARCHITECTURAL 
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Lighting System

  Pole / Fixture Summary

Pole ID Pole Height Mtg Height Fixture Qty Luminaire T ype Load Circuit

F1-F2 70' 70' 11 TLC-LED-1500 15.73 kW A

16' 2 TLC-BT-575 1.15 kW A

F3-F4 80' 80' 10 TLC-LED-1500 14.30 kW A

16' 2 TLC-BT-575 1.15 kW A

4 50 64.66 kW

  Circuit Summary

Circuit Description Load Fixture Qty

A Football 64.66 kW 50

  Fixture Type Summary

Type Source W attage Lumens L90 L80 L70 Quantity

TLC-LED-1500 LED 5700K - 75 CRI 1430W 160,000 >120,000 >120,000 >120,000 42

TLC-BT-575 LED 5700K - 75 CRI 575W 52,000 >120,000 >120,000 >120,000 8

Light Level Summary

  Calculation Grid Summary

Illumination
Grid Name Calcula tion Metric

Ave Min Max Max/Min Ave/Min
Circuits Fixture Qty

Football Horizontal Illuminance 51.2 41 63 1.54 1.25 A 50

Horizontal Illuminance 32.23 2.0 62 28.6 14.8 A 50

A 500.0635 0.000 0.28 - -Property Line Horizontal Illuminance

Track



MECHANICAL PENTHOUSE

SECOND FLOOR MECHANICAL MEZZANINE

SECOND FLOOR

FIRST FLOOR

GROUND FLOOR

SUB TOTAL

10,294 SF

20,582 SF

94,079 SF

197,390 SF

71,603 SF

30,876 SF

GROSS BUILDING AREA

GRAND TOTAL 399,671 SF

AUXILIARY ATHLETICS BUILDINGS 5,723 SF

SUB TOTAL 363,072 SF

1. THE SCREENING OF LOADING DOCKS, ROLL-OUT TRASH 
CONTAINERS, DUMPSTERS, OUTDOOR STORAGE, 
MECHANICAL AND HVAC EQUIPMENT, AND SIMILAR 
FACILITIES ON THE ROOF, GROUND, OR BUILDING SHALL 
MEET THE REQUIREMENTS OF UDO SEC. 8.2.8.
SPECIFICALLY, SCREENING MUST BE DONE SO THATl

A. IT IS INCORPORATED INTO THE OVERALL DESIGN 
THEME OF THE BUILDING AND LANDSCAPE.

B, SCREENING MATERIALS ARE NOT DIFFERENT 
FROM OR INFERIOR TO THE PRINCIPAL MATERIALS OF THE 
BUILDING OR LANDSCAPE, AND ARE SIMILAR IN MATERIALS 
AND COLOR,

C. SCREENED ITEMS ARE OUT OF VIEW FROM 
ADJACENT PROPERTIES AND PUBLIC STREETS, AND A 
TOTALLY OPAQUE SCREEN IS ACHIEVED.

D. ANY GROUND-MOUNTED HVAC OR OTHER 
MECHANICAL OR UTILITY EQUIPMENT SIX (6) FEET TALL OR 
HIGHER MUST BE FENCED AND LANDSCAPED.

E. DUMPSTER ENCLOSURES MUST MEET THE ABOVE 
REQUIREMENTS PLUS BE EIGHT (8) FEET TALL OR THE 
HEIGHT OF THE DUMPSTER, WHICHEVER IS GREATER, AND 
BE BUILT OF MASONRY MATERIAL WITH OPAQUE GATES. 
WHERE PRACTICABLE, SHRUBS OR OTHER PLANTS MUST 
BE PLANTED OUTSIDE THE ENCLOSURE TO VISUALLY 
SOFTEN THE APPEARANCE.

2. ALL OUTDOOR LIGHT FIXTURES SHALL BE LOCATED A 
MINIMUM OF 10 FEET FROM A PROPERTY OR RIGHT-OF-
WAY LINE, AND AT LEAST TWO FEET AWAY FROM ANY 
REQUIRED PERIMETER OR STREETSCAPE BUFFER AND 
TREE SAVE AREA.

3. LAMPS FOR NON-CUTOFF LIGHT FIXTURES SHALL NOT 
EXCEED 100 WATTS.

4. WALL PACK LIGHT FIXTURES MUST BE FULLY SHIELDED, 
TRUE CUTOFF TYPE FIXTURES WITH A CONCEALED 
LAMP/LIGHT SOURCE. THE LIGHTING MUST BE DIRECTED 
DOWNWARD AND THE WATTAGE MUST NOT EXCEED 100 
WATTS.

5. FLOODLIGHTS OR OTHER TYPES OF LIGHTING ARE 
PROHIBITED UNLESS APPROVAL IS GIVEN THROUGH THE 
DEVELOPMENT REVIEW PROCESS AND REFLECTED ON 
THE APPROVED SITE PLAN.

6. AWNINGS AND CANOPIES USED FOR ACCENTS OVER 
DOORS AND WINDOWS SHALL NOT BE INTERNALLY LIT.

7. BEFORE CERTIFICATES OF OCCUPANCY ARE RELEASED, 
THE OWNER/BUILDER MUST SUPPLY THE TOWN WITH A 
FINAL LETTER OF CERTIFICATION FROM THE LIGHTING 
ENGINEER AND/OR LIGHTING MANUFACTURER VERIFYING 
THAT ALL SITE LIGHTING IS INSTALLED ACCORDING TO 
TOWN STANDARDS, THE APPROVED PLANS, AND ANY 
APPLICABLE CONDITIONS. 

8. ARCHITECTURAL CONSTRUCTION PLANS MUST ADHERE 
TO THE APPROVED SITE PLANS. ANY PROPOSED CHANGES 
MUST BE SUBMITED TO THE PLANNING DEPARTMENT FOR 
APPROVAL. 
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WARM GRAY SPANDREL

FACE BRICK B
BLEND- TAYLOR CLAY PRODUCTS #369 & #371 AUTUMN BLEND WIRECUT

GROUND FACE BLOCK
JOHNSON CONCRETE PRODUCTS JCL-3063 SHORELINE SAND

HARDIEPANEL HZ10 TEXTURE AND 
VERTICAL SEAMS: SMOOTH, BOARD AND 
BATTEN, RICH EXPRESSO

KAWNEER CLEAR ANODIZED ALUMINUM 
CURTAIN WALL & STOREFRONT FINISH

TO MATCH FACE BRICK A TO MATCH STANDING SEAM METAL ROOF
BERRIDGE HIGH SEAM TEE PANEL
DARK BRONZEDRIVIT LIMESTONE FINISH 131 GULL GRAY

KAWNEER CLEAR ANODIZED ALUMINUM EXTERIOR GLAZING: GUARDIAN GLASS
SNX 62/27(#2) ON CLEAR 6MM 

EXTERIOR GLAZING: GUARDIAN GLASS
SNX 62/27(#2) ON CLEAR 6MM 

LIGHT GRAY ORANGE

**COLOR TO BE DETERIMINED BY MANUFACTURER CHOSEN AVAILABILITY. 
COLOR TO BE LIGHT GRAY OR ORANGE. 

*NOTE: ALL MATERIALS ARE BASIS OF DESIGN*

FACE BRICK A
TAYLOR CLAY PRODUCTS #323 GRAY MODULAR WIRECUT

FELTON GROVE HIGH SCHOOL - H12 |  APEX, NC  | EXTERIOR MATERIALS  |  1© 2018 RATIO ARCHITECTS, INC.

FACE BRICK GROUND FACE BLOCK CEMENTITIOUS SIDING

H12 - FELTON GROVE HIGH SCHOOL - MAIN BUILDING H12 - FELTON GROVE HIGH SCHOOL - AUXILIARY ATHLETICS

MECHANICAL PENTHOUSE 
ENCLOSURE

METAL PANEL EXTERIOR GLAZING EXTERIOR GLAZING

ALUMINUM CURTAIN WALL &
STOREFRONT

METAL COPING DOWNSPOUT & GUTTERSTANDING SEAM METAL ROOF

ALUMINUM CANOPIES & 
STOREFRONT
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FIRST LEVEL
100'-0"

ROOF LEVEL
130'-0"

SECOND LEVEL
114'-8"

PENTHOUSE LEVEL
129'-4"

PENTHOUSE ROOF
145'-8"

042000.A01B

042000.A01B PRE CAST PARKING DECK

AREA G ROOF LEVEL
120'-0"

042000.A01B

FIRST LEVEL
100'-0"

ROOF LEVEL
130'-0"

SECOND LEVEL
114'-8"

GROUND LEVEL
85'-4"

PENTHOUSE LEVEL
129'-4"

PENTHOUSE ROOF
145'-8"

PARKING GARAGE

042000.A01B

08 81 00.F1

042000.A01B

042000.A01B 08 81 00.F1

AREA G ROOF LEVEL
120'-0"

072400.00

FIRST LEVEL
100'-0"

ROOF LEVEL
130'-0"

SECOND LEVEL
114'-8"

GROUND LEVEL
85'-4"

PENTHOUSE LEVEL
129'-4"

PENTHOUSE ROOF
145'-8"

042000.A01A 074213.23.A00

AREA G ROOF LEVEL
120'-0"

FIRST LEVEL
100'-0"

ROOF LEVEL
130'-0"

SECOND LEVEL
114'-8"

GROUND LEVEL
85'-4"

PENTHOUSE LEVEL
129'-4"

PENTHOUSE ROOF
145'-8"074213.23.A00

072400.00 072400.00

AREA G ROOF LEVEL
120'-0"

SUBMITTAL INFORMATION

1. PRIMARY OCCUPANCIES = E, A1, A2, A4

2. ACCESSORY OCCUPANCIES = S-1, B

3. TYPE 1B CONSTRUCTION

4. GROUND FLOOR SF = 71,603 SF

5. FIRST FLOOR SF = 197,390 SF

6. SECOND FLOOR SF = 94,079 SF

7. MECHANICAL PENTHOUSES AND MEZZANINES = 
30,876 SF

8. SURROUNDING PROPOERTIES INCLUDE SINGLE 
FAMILY HOMES AND RESIDENTIAL COMMUNITIES, A 
LANDFILL, FUTURE 540 EXTENSION; SITE IS WITHIN 
CLOSE PROXIMITY TO STEPHENSON ROAD AND 
SUNSET LAKE BOULEVARD AND WILL CONSTRUCT A 
SECTION OF A FUTURE MAJOR COLLETOR STREET 
ON ITS PROPERTY. MATERIALS OFTHE SCHOOL 
PRIMARILY INCLUDE BRICK AND GLAZING WITH 
AREAS OF METAL PANEL ACCENT.

9. REFER TO CIVIL DRAWINGS FOR FINISH FLOOR 
ELEVATIONS 421.67 100'-0" = 421.67'

1. THE SCREENING OF LOADING DOCKS, ROLL-OUT TRASH 
CONTAINERS, DUMPSTERS, OUTDOOR STORAGE, 
MECHANICAL AND HVAC EQUIPMENT, AND SIMILAR 
FACILITIES ON THE ROOF, GROUND, OR BUILDING SHALL 
MEET THE REQUIREMENTS OF UDO SEC. 8.2.8.
SPECIFICALLY, SCREENING MUST BE DONE SO THATl

A. IT IS INCORPORATED INTO THE OVERALL DESIGN 
THEME OF THE BUILDING AND LANDSCAPE.

B, SCREENING MATERIALS ARE NOT DIFFERENT 
FROM OR INFERIOR TO THE PRINCIPAL MATERIALS OF THE 
BUILDING OR LANDSCAPE, AND ARE SIMILAR IN MATERIALS 
AND COLOR,

C. SCREENED ITEMS ARE OUT OF VIEW FROM 
ADJACENT PROPERTIES AND PUBLIC STREETS, AND A 
TOTALLY OPAQUE SCREEN IS ACHIEVED.

D. ANY GROUND-MOUNTED HVAC OR OTHER 
MECHANICAL OR UTILITY EQUIPMENT SIX (6) FEET TALL OR 
HIGHER MUST BE FENCED AND LANDSCAPED.

E. DUMPSTER ENCLOSURES MUST MEET THE ABOVE 
REQUIREMENTS PLUS BE EIGHT (8) FEET TALL OR THE 
HEIGHT OF THE DUMPSTER, WHICHEVER IS GREATER, AND 
BE BUILT OF MASONRY MATERIAL WITH OPAQUE GATES. 
WHERE PRACTICABLE, SHRUBS OR OTHER PLANTS MUST 
BE PLANTED OUTSIDE THE ENCLOSURE TO VISUALLY 
SOFTEN THE APPEARANCE.

2. ALL OUTDOOR LIGHT FIXTURES SHALL BE LOCATED A 
MINIMUM OF 10 FEET FROM A PROPERTY OR RIGHT-OF-
WAY LINE, AND AT LEAST TWO FEET AWAY FROM ANY 
REQUIRED PERIMETER OR STREETSCAPE BUFFER AND 
TREE SAVE AREA.

3. LAMPS FOR NON-CUTOFF LIGHT FIXTURES SHALL NOT 
EXCEED 100 WATTS.

4. WALL PACK LIGHT FIXTURES MUST BE FULLY SHIELDED, 
TRUE CUTOFF TYPE FIXTURES WITH A CONCEALED 
LAMP/LIGHT SOURCE. THE LIGHTING MUST BE DIRECTED 
DOWNWARD AND THE WATTAGE MUST NOT EXCEED 100 
WATTS.

5. FLOODLIGHTS OR OTHER TYPES OF LIGHTING ARE 
PROHIBITED UNLESS APPROVAL IS GIVEN THROUGH THE 
DEVELOPMENT REVIEW PROCESS AND REFLECTED ON 
THE APPROVED SITE PLAN.

6. AWNINGS AND CANOPIES USED FOR ACCENTS OVER 
DOORS AND WINDOWS SHALL NOT BE INTERNALLY LIT.

7. BEFORE CERTIFICATES OF OCCUPANCY ARE RELEASED, 
THE OWNER/BUILDER MUST SUPPLY THE TOWN WITH A 
FINAL LETTER OF CERTIFICATION FROM THE LIGHTING 
ENGINEER AND/OR LIGHTING MANUFACTURER VERIFYING 
THAT ALL SITE LIGHTING IS INSTALLED ACCORDING TO 
TOWN STANDARDS, THE APPROVED PLANS, AND ANY 
APPLICABLE CONDITIONS. 

8. ARCHITECTURAL CONSTRUCTION PLANS MUST ADHERE 
TO THE APPROVED SITE PLANS. ANY PROPOSED CHANGES 
MUST BE SUBMITED TO THE PLANNING DEPARTMENT FOR 
APPROVAL. 
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EXTERIOR MATERIALS SCHEDULE
SPECIFICATION

REF. MATERIAL MANUFACTURER (BASIS OF DESIGN)

034100 PRE-CAST CONCRETE

042000.A01A FACE BRICK A Taylor Clay Products #323 Gray Modular Wirecut

042000.A01B FACE BRICK B Taylor Clay Products #369 and #371 Autumn Blend Wirecut

072400.00 EIFS DRYVIT SYSTEMS

074213.23.A00 METAL PANEL A DRI-DESIGN METAL PANELS  - ORANGE

074213.23.C01 METAL PANEL B DRI-DESIGN PERFORATED PANELS - GRAY AND COLOR TO
MATCH MAIN BUILDING PANEL ACCENT - ALTERNATE

077100.A01 COPING METAL,
MANUFACTURED

COLOR TO BE EARTH TONE TO MATCH FACE BRICK B

084113.A01 ALUMINUM STOREFRONT KAWNEER - ANODIZED ALUMINUM FINISH

084413 ALUMINUM CURTAIN WALL KAWNEER - ANODIZED ALUMINUM FINISH

088000 GLAZING GUARDIAN GLASS; SUNGUARD; CLEAR, INSULATING, LOW-E
COATED

088113.C01 SPANDREL GLASS GUARDIAN GLASS - CERAMIC COATED GLASS

107316.B01 ALUMINUM CANOPIES MAPES INDUSTRIES, INC. - ANODIZED ALUMINUM FINISH

323119.A00 DECORATIVE METAL
FENCES & GATES

GENERAL PROJECT NOTES
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2 Town of Apex Major Site Plan Submittal #2 2/12/21
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1. THE SCREENING OF LOADING DOCKS, ROLL-OUT TRASH 
CONTAINERS, DUMPSTERS, OUTDOOR STORAGE, 
MECHANICAL AND HVAC EQUIPMENT, AND SIMILAR 
FACILITIES ON THE ROOF, GROUND, OR BUILDING SHALL 
MEET THE REQUIREMENTS OF UDO SEC. 8.2.8.
SPECIFICALLY, SCREENING MUST BE DONE SO THATl

A. IT IS INCORPORATED INTO THE OVERALL DESIGN 
THEME OF THE BUILDING AND LANDSCAPE.

B, SCREENING MATERIALS ARE NOT DIFFERENT 
FROM OR INFERIOR TO THE PRINCIPAL MATERIALS OF THE 
BUILDING OR LANDSCAPE, AND ARE SIMILAR IN MATERIALS 
AND COLOR,

C. SCREENED ITEMS ARE OUT OF VIEW FROM 
ADJACENT PROPERTIES AND PUBLIC STREETS, AND A 
TOTALLY OPAQUE SCREEN IS ACHIEVED.

D. ANY GROUND-MOUNTED HVAC OR OTHER 
MECHANICAL OR UTILITY EQUIPMENT SIX (6) FEET TALL OR 
HIGHER MUST BE FENCED AND LANDSCAPED.

E. DUMPSTER ENCLOSURES MUST MEET THE ABOVE 
REQUIREMENTS PLUS BE EIGHT (8) FEET TALL OR THE 
HEIGHT OF THE DUMPSTER, WHICHEVER IS GREATER, AND 
BE BUILT OF MASONRY MATERIAL WITH OPAQUE GATES. 
WHERE PRACTICABLE, SHRUBS OR OTHER PLANTS MUST 
BE PLANTED OUTSIDE THE ENCLOSURE TO VISUALLY 
SOFTEN THE APPEARANCE.

2. ALL OUTDOOR LIGHT FIXTURES SHALL BE LOCATED A 
MINIMUM OF 10 FEET FROM A PROPERTY OR RIGHT-OF-
WAY LINE, AND AT LEAST TWO FEET AWAY FROM ANY 
REQUIRED PERIMETER OR STREETSCAPE BUFFER AND 
TREE SAVE AREA.

3. LAMPS FOR NON-CUTOFF LIGHT FIXTURES SHALL NOT 
EXCEED 100 WATTS.

4. WALL PACK LIGHT FIXTURES MUST BE FULLY SHIELDED, 
TRUE CUTOFF TYPE FIXTURES WITH A CONCEALED 
LAMP/LIGHT SOURCE. THE LIGHTING MUST BE DIRECTED 
DOWNWARD AND THE WATTAGE MUST NOT EXCEED 100 
WATTS.

5. FLOODLIGHTS OR OTHER TYPES OF LIGHTING ARE 
PROHIBITED UNLESS APPROVAL IS GIVEN THROUGH THE 
DEVELOPMENT REVIEW PROCESS AND REFLECTED ON 
THE APPROVED SITE PLAN.

6. AWNINGS AND CANOPIES USED FOR ACCENTS OVER 
DOORS AND WINDOWS SHALL NOT BE INTERNALLY LIT.

7. BEFORE CERTIFICATES OF OCCUPANCY ARE RELEASED, 
THE OWNER/BUILDER MUST SUPPLY THE TOWN WITH A 
FINAL LETTER OF CERTIFICATION FROM THE LIGHTING 
ENGINEER AND/OR LIGHTING MANUFACTURER VERIFYING 
THAT ALL SITE LIGHTING IS INSTALLED ACCORDING TO 
TOWN STANDARDS, THE APPROVED PLANS, AND ANY 
APPLICABLE CONDITIONS. 

8. ARCHITECTURAL CONSTRUCTION PLANS MUST ADHERE 
TO THE APPROVED SITE PLANS. ANY PROPOSED CHANGES 
MUST BE SUBMITED TO THE PLANNING DEPARTMENT FOR 
APPROVAL. 
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5430 Wade Park Blvd #400
Raleigh, North Carolina 27607
(919) 832-5587

The Wooten Company

120 North Boylan Avenue
Raleigh, North Carolina 27603
(919) 828-0531

CLH Design PA

400 Regency Forest Drive, Suite 120
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EXTERIOR MATERIALS SCHEDULE
SPECIFICATION

REF. MATERIAL MANUFACTURER (BASIS OF DESIGN)

034100 PRE-CAST CONCRETE

042000.A01A FACE BRICK A Taylor Clay Products #323 Gray Modular Wirecut

042000.A01B FACE BRICK B Taylor Clay Products #369 and #371 Autumn Blend Wirecut

072400.00 EIFS DRYVIT SYSTEMS

074213.23.A00 METAL PANEL A DRI-DESIGN METAL PANELS  - ORANGE

074213.23.C01 METAL PANEL B DRI-DESIGN PERFORATED PANELS - GRAY AND COLOR TO
MATCH MAIN BUILDING PANEL ACCENT - ALTERNATE

077100.A01 COPING METAL,
MANUFACTURED

COLOR TO BE EARTH TONE TO MATCH FACE BRICK B

084113.A01 ALUMINUM STOREFRONT KAWNEER - ANODIZED ALUMINUM FINISH

084413 ALUMINUM CURTAIN WALL KAWNEER - ANODIZED ALUMINUM FINISH

088000 GLAZING GUARDIAN GLASS; SUNGUARD; CLEAR, INSULATING, LOW-E
COATED

088113.C01 SPANDREL GLASS GUARDIAN GLASS - CERAMIC COATED GLASS

107316.B01 ALUMINUM CANOPIES MAPES INDUSTRIES, INC. - ANODIZED ALUMINUM FINISH

323119.A00 DECORATIVE METAL
FENCES & GATES

1 Town of Apex Major Site Plan Submittal #1 12/1/20

2 Town of Apex Major Site Plan Submittal #2 2/12/21

3 Town of Apex Major Site Plan Submittal #3 3/5/21
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1. THE SCREENING OF LOADING DOCKS, ROLL-OUT TRASH 
CONTAINERS, DUMPSTERS, OUTDOOR STORAGE, 
MECHANICAL AND HVAC EQUIPMENT, AND SIMILAR 
FACILITIES ON THE ROOF, GROUND, OR BUILDING SHALL 
MEET THE REQUIREMENTS OF UDO SEC. 8.2.8.
SPECIFICALLY, SCREENING MUST BE DONE SO THATl

A. IT IS INCORPORATED INTO THE OVERALL DESIGN 
THEME OF THE BUILDING AND LANDSCAPE.

B, SCREENING MATERIALS ARE NOT DIFFERENT 
FROM OR INFERIOR TO THE PRINCIPAL MATERIALS OF THE 
BUILDING OR LANDSCAPE, AND ARE SIMILAR IN MATERIALS 
AND COLOR,

C. SCREENED ITEMS ARE OUT OF VIEW FROM 
ADJACENT PROPERTIES AND PUBLIC STREETS, AND A 
TOTALLY OPAQUE SCREEN IS ACHIEVED.

D. ANY GROUND-MOUNTED HVAC OR OTHER 
MECHANICAL OR UTILITY EQUIPMENT SIX (6) FEET TALL OR 
HIGHER MUST BE FENCED AND LANDSCAPED.

E. DUMPSTER ENCLOSURES MUST MEET THE ABOVE 
REQUIREMENTS PLUS BE EIGHT (8) FEET TALL OR THE 
HEIGHT OF THE DUMPSTER, WHICHEVER IS GREATER, AND 
BE BUILT OF MASONRY MATERIAL WITH OPAQUE GATES. 
WHERE PRACTICABLE, SHRUBS OR OTHER PLANTS MUST 
BE PLANTED OUTSIDE THE ENCLOSURE TO VISUALLY 
SOFTEN THE APPEARANCE.

2. ALL OUTDOOR LIGHT FIXTURES SHALL BE LOCATED A 
MINIMUM OF 10 FEET FROM A PROPERTY OR RIGHT-OF-
WAY LINE, AND AT LEAST TWO FEET AWAY FROM ANY 
REQUIRED PERIMETER OR STREETSCAPE BUFFER AND 
TREE SAVE AREA.

3. LAMPS FOR NON-CUTOFF LIGHT FIXTURES SHALL NOT 
EXCEED 100 WATTS.

4. WALL PACK LIGHT FIXTURES MUST BE FULLY SHIELDED, 
TRUE CUTOFF TYPE FIXTURES WITH A CONCEALED 
LAMP/LIGHT SOURCE. THE LIGHTING MUST BE DIRECTED 
DOWNWARD AND THE WATTAGE MUST NOT EXCEED 100 
WATTS.

5. FLOODLIGHTS OR OTHER TYPES OF LIGHTING ARE 
PROHIBITED UNLESS APPROVAL IS GIVEN THROUGH THE 
DEVELOPMENT REVIEW PROCESS AND REFLECTED ON 
THE APPROVED SITE PLAN.

6. AWNINGS AND CANOPIES USED FOR ACCENTS OVER 
DOORS AND WINDOWS SHALL NOT BE INTERNALLY LIT.

7. BEFORE CERTIFICATES OF OCCUPANCY ARE RELEASED, 
THE OWNER/BUILDER MUST SUPPLY THE TOWN WITH A 
FINAL LETTER OF CERTIFICATION FROM THE LIGHTING 
ENGINEER AND/OR LIGHTING MANUFACTURER VERIFYING 
THAT ALL SITE LIGHTING IS INSTALLED ACCORDING TO 
TOWN STANDARDS, THE APPROVED PLANS, AND ANY 
APPLICABLE CONDITIONS. 

8. ARCHITECTURAL CONSTRUCTION PLANS MUST ADHERE 
TO THE APPROVED SITE PLANS. ANY PROPOSED CHANGES 
MUST BE SUBMITED TO THE PLANNING DEPARTMENT FOR 
APPROVAL. 
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GENERAL PROJECT NOTES
EXTERIOR MATERIALS SCHEDULE

SPECIFICATION
REF. MATERIAL MANUFACTURER (BASIS OF DESIGN)

034100 PRE-CAST CONCRETE

042000.A01A FACE BRICK A Taylor Clay Products #323 Gray Modular Wirecut

042000.A01B FACE BRICK B Taylor Clay Products #369 and #371 Autumn Blend Wirecut

072400.00 EIFS DRYVIT SYSTEMS

074213.23.A00 METAL PANEL A DRI-DESIGN METAL PANELS  - ORANGE

074213.23.C01 METAL PANEL B DRI-DESIGN PERFORATED PANELS - GRAY AND COLOR TO
MATCH MAIN BUILDING PANEL ACCENT - ALTERNATE

077100.A01 COPING METAL,
MANUFACTURED

COLOR TO BE EARTH TONE TO MATCH FACE BRICK B

084113.A01 ALUMINUM STOREFRONT KAWNEER - ANODIZED ALUMINUM FINISH

084413 ALUMINUM CURTAIN WALL KAWNEER - ANODIZED ALUMINUM FINISH

088000 GLAZING GUARDIAN GLASS; SUNGUARD; CLEAR, INSULATING, LOW-E
COATED

088113.C01 SPANDREL GLASS GUARDIAN GLASS - CERAMIC COATED GLASS

107316.B01 ALUMINUM CANOPIES MAPES INDUSTRIES, INC. - ANODIZED ALUMINUM FINISH

323119.A00 DECORATIVE METAL
FENCES & GATES
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1. THE SCREENING OF LOADING DOCKS, ROLL-OUT TRASH 
CONTAINERS, DUMPSTERS, OUTDOOR STORAGE, 
MECHANICAL AND HVAC EQUIPMENT, AND SIMILAR 
FACILITIES ON THE ROOF, GROUND, OR BUILDING SHALL 
MEET THE REQUIREMENTS OF UDO SEC. 8.2.8.
SPECIFICALLY, SCREENING MUST BE DONE SO THATl

A. IT IS INCORPORATED INTO THE OVERALL DESIGN 
THEME OF THE BUILDING AND LANDSCAPE.

B, SCREENING MATERIALS ARE NOT DIFFERENT 
FROM OR INFERIOR TO THE PRINCIPAL MATERIALS OF THE 
BUILDING OR LANDSCAPE, AND ARE SIMILAR IN MATERIALS 
AND COLOR,

C. SCREENED ITEMS ARE OUT OF VIEW FROM 
ADJACENT PROPERTIES AND PUBLIC STREETS, AND A 
TOTALLY OPAQUE SCREEN IS ACHIEVED.

D. ANY GROUND-MOUNTED HVAC OR OTHER 
MECHANICAL OR UTILITY EQUIPMENT SIX (6) FEET TALL OR 
HIGHER MUST BE FENCED AND LANDSCAPED.

E. DUMPSTER ENCLOSURES MUST MEET THE ABOVE 
REQUIREMENTS PLUS BE EIGHT (8) FEET TALL OR THE 
HEIGHT OF THE DUMPSTER, WHICHEVER IS GREATER, AND 
BE BUILT OF MASONRY MATERIAL WITH OPAQUE GATES. 
WHERE PRACTICABLE, SHRUBS OR OTHER PLANTS MUST 
BE PLANTED OUTSIDE THE ENCLOSURE TO VISUALLY 
SOFTEN THE APPEARANCE.

2. ALL OUTDOOR LIGHT FIXTURES SHALL BE LOCATED A 
MINIMUM OF 10 FEET FROM A PROPERTY OR RIGHT-OF-
WAY LINE, AND AT LEAST TWO FEET AWAY FROM ANY 
REQUIRED PERIMETER OR STREETSCAPE BUFFER AND 
TREE SAVE AREA.

3. LAMPS FOR NON-CUTOFF LIGHT FIXTURES SHALL NOT 
EXCEED 100 WATTS.

4. WALL PACK LIGHT FIXTURES MUST BE FULLY SHIELDED, 
TRUE CUTOFF TYPE FIXTURES WITH A CONCEALED 
LAMP/LIGHT SOURCE. THE LIGHTING MUST BE DIRECTED 
DOWNWARD AND THE WATTAGE MUST NOT EXCEED 100 
WATTS.

5. FLOODLIGHTS OR OTHER TYPES OF LIGHTING ARE 
PROHIBITED UNLESS APPROVAL IS GIVEN THROUGH THE 
DEVELOPMENT REVIEW PROCESS AND REFLECTED ON 
THE APPROVED SITE PLAN.

6. AWNINGS AND CANOPIES USED FOR ACCENTS OVER 
DOORS AND WINDOWS SHALL NOT BE INTERNALLY LIT.

7. BEFORE CERTIFICATES OF OCCUPANCY ARE RELEASED, 
THE OWNER/BUILDER MUST SUPPLY THE TOWN WITH A 
FINAL LETTER OF CERTIFICATION FROM THE LIGHTING 
ENGINEER AND/OR LIGHTING MANUFACTURER VERIFYING 
THAT ALL SITE LIGHTING IS INSTALLED ACCORDING TO 
TOWN STANDARDS, THE APPROVED PLANS, AND ANY 
APPLICABLE CONDITIONS. 

8. ARCHITECTURAL CONSTRUCTION PLANS MUST ADHERE 
TO THE APPROVED SITE PLANS. ANY PROPOSED CHANGES 
MUST BE SUBMITED TO THE PLANNING DEPARTMENT FOR 
APPROVAL. 
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034100 PRE-CAST CONCRETE

042000.A01A FACE BRICK A Taylor Clay Products #323 Gray Modular Wirecut

042000.A01B FACE BRICK B Taylor Clay Products #369 and #371 Autumn Blend Wirecut

072400.00 EIFS DRYVIT SYSTEMS

074213.23.A00 METAL PANEL A DRI-DESIGN METAL PANELS  - ORANGE

074213.23.C01 METAL PANEL B DRI-DESIGN PERFORATED PANELS - GRAY AND COLOR TO
MATCH MAIN BUILDING PANEL ACCENT - ALTERNATE

077100.A01 COPING METAL,
MANUFACTURED

COLOR TO BE EARTH TONE TO MATCH FACE BRICK B

084113.A01 ALUMINUM STOREFRONT KAWNEER - ANODIZED ALUMINUM FINISH

084413 ALUMINUM CURTAIN WALL KAWNEER - ANODIZED ALUMINUM FINISH

088000 GLAZING GUARDIAN GLASS; SUNGUARD; CLEAR, INSULATING, LOW-E
COATED

088113.C01 SPANDREL GLASS GUARDIAN GLASS - CERAMIC COATED GLASS

107316.B01 ALUMINUM CANOPIES MAPES INDUSTRIES, INC. - ANODIZED ALUMINUM FINISH
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FENCES & GATES
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1. THE SCREENING OF LOADING DOCKS, ROLL-OUT TRASH 
CONTAINERS, DUMPSTERS, OUTDOOR STORAGE, 
MECHANICAL AND HVAC EQUIPMENT, AND SIMILAR 
FACILITIES ON THE ROOF, GROUND, OR BUILDING SHALL 
MEET THE REQUIREMENTS OF UDO SEC. 8.2.8.
SPECIFICALLY, SCREENING MUST BE DONE SO THATl

A. IT IS INCORPORATED INTO THE OVERALL DESIGN 
THEME OF THE BUILDING AND LANDSCAPE.

B, SCREENING MATERIALS ARE NOT DIFFERENT 
FROM OR INFERIOR TO THE PRINCIPAL MATERIALS OF THE 
BUILDING OR LANDSCAPE, AND ARE SIMILAR IN MATERIALS 
AND COLOR,

C. SCREENED ITEMS ARE OUT OF VIEW FROM 
ADJACENT PROPERTIES AND PUBLIC STREETS, AND A 
TOTALLY OPAQUE SCREEN IS ACHIEVED.

D. ANY GROUND-MOUNTED HVAC OR OTHER 
MECHANICAL OR UTILITY EQUIPMENT SIX (6) FEET TALL OR 
HIGHER MUST BE FENCED AND LANDSCAPED.

E. DUMPSTER ENCLOSURES MUST MEET THE ABOVE 
REQUIREMENTS PLUS BE EIGHT (8) FEET TALL OR THE 
HEIGHT OF THE DUMPSTER, WHICHEVER IS GREATER, AND 
BE BUILT OF MASONRY MATERIAL WITH OPAQUE GATES. 
WHERE PRACTICABLE, SHRUBS OR OTHER PLANTS MUST 
BE PLANTED OUTSIDE THE ENCLOSURE TO VISUALLY 
SOFTEN THE APPEARANCE.

2. ALL OUTDOOR LIGHT FIXTURES SHALL BE LOCATED A 
MINIMUM OF 10 FEET FROM A PROPERTY OR RIGHT-OF-
WAY LINE, AND AT LEAST TWO FEET AWAY FROM ANY 
REQUIRED PERIMETER OR STREETSCAPE BUFFER AND 
TREE SAVE AREA.

3. LAMPS FOR NON-CUTOFF LIGHT FIXTURES SHALL NOT 
EXCEED 100 WATTS.

4. WALL PACK LIGHT FIXTURES MUST BE FULLY SHIELDED, 
TRUE CUTOFF TYPE FIXTURES WITH A CONCEALED 
LAMP/LIGHT SOURCE. THE LIGHTING MUST BE DIRECTED 
DOWNWARD AND THE WATTAGE MUST NOT EXCEED 100 
WATTS.

5. FLOODLIGHTS OR OTHER TYPES OF LIGHTING ARE 
PROHIBITED UNLESS APPROVAL IS GIVEN THROUGH THE 
DEVELOPMENT REVIEW PROCESS AND REFLECTED ON 
THE APPROVED SITE PLAN.

6. AWNINGS AND CANOPIES USED FOR ACCENTS OVER 
DOORS AND WINDOWS SHALL NOT BE INTERNALLY LIT.

7. BEFORE CERTIFICATES OF OCCUPANCY ARE RELEASED, 
THE OWNER/BUILDER MUST SUPPLY THE TOWN WITH A 
FINAL LETTER OF CERTIFICATION FROM THE LIGHTING 
ENGINEER AND/OR LIGHTING MANUFACTURER VERIFYING 
THAT ALL SITE LIGHTING IS INSTALLED ACCORDING TO 
TOWN STANDARDS, THE APPROVED PLANS, AND ANY 
APPLICABLE CONDITIONS. 

8. ARCHITECTURAL CONSTRUCTION PLANS MUST ADHERE 
TO THE APPROVED SITE PLANS. ANY PROPOSED CHANGES 
MUST BE SUBMITED TO THE PLANNING DEPARTMENT FOR 
APPROVAL. 
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EXTERIOR MATERIALS SCHEDULE
SPECIFICATION

REF. MATERIAL MANUFACTURER (BASIS OF DESIGN)

034100 PRE-CAST CONCRETE

042000.A01A FACE BRICK A Taylor Clay Products #323 Gray Modular Wirecut

042000.A01B FACE BRICK B Taylor Clay Products #369 and #371 Autumn Blend Wirecut

072400.00 EIFS DRYVIT SYSTEMS

074213.23.A00 METAL PANEL A DRI-DESIGN METAL PANELS  - ORANGE

074213.23.C01 METAL PANEL B DRI-DESIGN PERFORATED PANELS - GRAY AND COLOR TO
MATCH MAIN BUILDING PANEL ACCENT - ALTERNATE

077100.A01 COPING METAL,
MANUFACTURED

COLOR TO BE EARTH TONE TO MATCH FACE BRICK B

084113.A01 ALUMINUM STOREFRONT KAWNEER - ANODIZED ALUMINUM FINISH

084413 ALUMINUM CURTAIN WALL KAWNEER - ANODIZED ALUMINUM FINISH

088000 GLAZING GUARDIAN GLASS; SUNGUARD; CLEAR, INSULATING, LOW-E
COATED

088113.C01 SPANDREL GLASS GUARDIAN GLASS - CERAMIC COATED GLASS

107316.B01 ALUMINUM CANOPIES MAPES INDUSTRIES, INC. - ANODIZED ALUMINUM FINISH

323119.A00 DECORATIVE METAL
FENCES & GATES

1 Town of Apex Major Site Plan Submittal #1 12/1/20

2 Town of Apex Major Site Plan Submittal #2 2/12/21

3 Town of Apex Major Site Plan Submittal #3 3/5/21
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1. THE SCREENING OF LOADING DOCKS, ROLL-OUT TRASH 
CONTAINERS, DUMPSTERS, OUTDOOR STORAGE, 
MECHANICAL AND HVAC EQUIPMENT, AND SIMILAR 
FACILITIES ON THE ROOF, GROUND, OR BUILDING SHALL 
MEET THE REQUIREMENTS OF UDO SEC. 8.2.8.
SPECIFICALLY, SCREENING MUST BE DONE SO THATl

A. IT IS INCORPORATED INTO THE OVERALL DESIGN 
THEME OF THE BUILDING AND LANDSCAPE.

B, SCREENING MATERIALS ARE NOT DIFFERENT 
FROM OR INFERIOR TO THE PRINCIPAL MATERIALS OF THE 
BUILDING OR LANDSCAPE, AND ARE SIMILAR IN MATERIALS 
AND COLOR,

C. SCREENED ITEMS ARE OUT OF VIEW FROM 
ADJACENT PROPERTIES AND PUBLIC STREETS, AND A 
TOTALLY OPAQUE SCREEN IS ACHIEVED.

D. ANY GROUND-MOUNTED HVAC OR OTHER 
MECHANICAL OR UTILITY EQUIPMENT SIX (6) FEET TALL OR 
HIGHER MUST BE FENCED AND LANDSCAPED.

E. DUMPSTER ENCLOSURES MUST MEET THE ABOVE 
REQUIREMENTS PLUS BE EIGHT (8) FEET TALL OR THE 
HEIGHT OF THE DUMPSTER, WHICHEVER IS GREATER, AND 
BE BUILT OF MASONRY MATERIAL WITH OPAQUE GATES. 
WHERE PRACTICABLE, SHRUBS OR OTHER PLANTS MUST 
BE PLANTED OUTSIDE THE ENCLOSURE TO VISUALLY 
SOFTEN THE APPEARANCE.

2. ALL OUTDOOR LIGHT FIXTURES SHALL BE LOCATED A 
MINIMUM OF 10 FEET FROM A PROPERTY OR RIGHT-OF-
WAY LINE, AND AT LEAST TWO FEET AWAY FROM ANY 
REQUIRED PERIMETER OR STREETSCAPE BUFFER AND 
TREE SAVE AREA.

3. LAMPS FOR NON-CUTOFF LIGHT FIXTURES SHALL NOT 
EXCEED 100 WATTS.

4. WALL PACK LIGHT FIXTURES MUST BE FULLY SHIELDED, 
TRUE CUTOFF TYPE FIXTURES WITH A CONCEALED 
LAMP/LIGHT SOURCE. THE LIGHTING MUST BE DIRECTED 
DOWNWARD AND THE WATTAGE MUST NOT EXCEED 100 
WATTS.

5. FLOODLIGHTS OR OTHER TYPES OF LIGHTING ARE 
PROHIBITED UNLESS APPROVAL IS GIVEN THROUGH THE 
DEVELOPMENT REVIEW PROCESS AND REFLECTED ON 
THE APPROVED SITE PLAN.

6. AWNINGS AND CANOPIES USED FOR ACCENTS OVER 
DOORS AND WINDOWS SHALL NOT BE INTERNALLY LIT.

7. BEFORE CERTIFICATES OF OCCUPANCY ARE RELEASED, 
THE OWNER/BUILDER MUST SUPPLY THE TOWN WITH A 
FINAL LETTER OF CERTIFICATION FROM THE LIGHTING 
ENGINEER AND/OR LIGHTING MANUFACTURER VERIFYING 
THAT ALL SITE LIGHTING IS INSTALLED ACCORDING TO 
TOWN STANDARDS, THE APPROVED PLANS, AND ANY 
APPLICABLE CONDITIONS. 

8. ARCHITECTURAL CONSTRUCTION PLANS MUST ADHERE 
TO THE APPROVED SITE PLANS. ANY PROPOSED CHANGES 
MUST BE SUBMITED TO THE PLANNING DEPARTMENT FOR 
APPROVAL. 
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EXTERIOR MATERIALS SCHEDULE
SPECIFICATION

REF. MATERIAL MANUFACTURER (BASIS OF DESIGN)

034100 PRE-CAST CONCRETE

042000.A01A FACE BRICK A Taylor Clay Products #323 Gray Modular Wirecut

042000.A01B FACE BRICK B Taylor Clay Products #369 and #371 Autumn Blend Wirecut

072400.00 EIFS DRYVIT SYSTEMS

074213.23.A00 METAL PANEL A DRI-DESIGN METAL PANELS  - ORANGE

074213.23.C01 METAL PANEL B DRI-DESIGN PERFORATED PANELS - GRAY AND COLOR TO
MATCH MAIN BUILDING PANEL ACCENT - ALTERNATE

077100.A01 COPING METAL,
MANUFACTURED

COLOR TO BE EARTH TONE TO MATCH FACE BRICK B

084113.A01 ALUMINUM STOREFRONT KAWNEER - ANODIZED ALUMINUM FINISH

084413 ALUMINUM CURTAIN WALL KAWNEER - ANODIZED ALUMINUM FINISH

088000 GLAZING GUARDIAN GLASS; SUNGUARD; CLEAR, INSULATING, LOW-E
COATED

088113.C01 SPANDREL GLASS GUARDIAN GLASS - CERAMIC COATED GLASS

107316.B01 ALUMINUM CANOPIES MAPES INDUSTRIES, INC. - ANODIZED ALUMINUM FINISH

323119.A00 DECORATIVE METAL
FENCES & GATES

1 Town of Apex Major Site Plan Submittal #1 12/1/20

2 Town of Apex Major Site Plan Submittal #2 2/12/21

3 Town of Apex Major Site Plan Submittal #3 3/5/21
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1. THE SCREENING OF LOADING DOCKS, ROLL-OUT TRASH 
CONTAINERS, DUMPSTERS, OUTDOOR STORAGE, 
MECHANICAL AND HVAC EQUIPMENT, AND SIMILAR 
FACILITIES ON THE ROOF, GROUND, OR BUILDING SHALL 
MEET THE REQUIREMENTS OF UDO SEC. 8.2.8.
SPECIFICALLY, SCREENING MUST BE DONE SO THATl

A. IT IS INCORPORATED INTO THE OVERALL DESIGN 
THEME OF THE BUILDING AND LANDSCAPE.

B, SCREENING MATERIALS ARE NOT DIFFERENT 
FROM OR INFERIOR TO THE PRINCIPAL MATERIALS OF THE 
BUILDING OR LANDSCAPE, AND ARE SIMILAR IN MATERIALS 
AND COLOR,

C. SCREENED ITEMS ARE OUT OF VIEW FROM 
ADJACENT PROPERTIES AND PUBLIC STREETS, AND A 
TOTALLY OPAQUE SCREEN IS ACHIEVED.

D. ANY GROUND-MOUNTED HVAC OR OTHER 
MECHANICAL OR UTILITY EQUIPMENT SIX (6) FEET TALL OR 
HIGHER MUST BE FENCED AND LANDSCAPED.

E. DUMPSTER ENCLOSURES MUST MEET THE ABOVE 
REQUIREMENTS PLUS BE EIGHT (8) FEET TALL OR THE 
HEIGHT OF THE DUMPSTER, WHICHEVER IS GREATER, AND 
BE BUILT OF MASONRY MATERIAL WITH OPAQUE GATES. 
WHERE PRACTICABLE, SHRUBS OR OTHER PLANTS MUST 
BE PLANTED OUTSIDE THE ENCLOSURE TO VISUALLY 
SOFTEN THE APPEARANCE.

2. ALL OUTDOOR LIGHT FIXTURES SHALL BE LOCATED A 
MINIMUM OF 10 FEET FROM A PROPERTY OR RIGHT-OF-
WAY LINE, AND AT LEAST TWO FEET AWAY FROM ANY 
REQUIRED PERIMETER OR STREETSCAPE BUFFER AND 
TREE SAVE AREA.

3. LAMPS FOR NON-CUTOFF LIGHT FIXTURES SHALL NOT 
EXCEED 100 WATTS.

4. WALL PACK LIGHT FIXTURES MUST BE FULLY SHIELDED, 
TRUE CUTOFF TYPE FIXTURES WITH A CONCEALED 
LAMP/LIGHT SOURCE. THE LIGHTING MUST BE DIRECTED 
DOWNWARD AND THE WATTAGE MUST NOT EXCEED 100 
WATTS.

5. FLOODLIGHTS OR OTHER TYPES OF LIGHTING ARE 
PROHIBITED UNLESS APPROVAL IS GIVEN THROUGH THE 
DEVELOPMENT REVIEW PROCESS AND REFLECTED ON 
THE APPROVED SITE PLAN.

6. AWNINGS AND CANOPIES USED FOR ACCENTS OVER 
DOORS AND WINDOWS SHALL NOT BE INTERNALLY LIT.

7. BEFORE CERTIFICATES OF OCCUPANCY ARE RELEASED, 
THE OWNER/BUILDER MUST SUPPLY THE TOWN WITH A 
FINAL LETTER OF CERTIFICATION FROM THE LIGHTING 
ENGINEER AND/OR LIGHTING MANUFACTURER VERIFYING 
THAT ALL SITE LIGHTING IS INSTALLED ACCORDING TO 
TOWN STANDARDS, THE APPROVED PLANS, AND ANY 
APPLICABLE CONDITIONS. 

8. ARCHITECTURAL CONSTRUCTION PLANS MUST ADHERE 
TO THE APPROVED SITE PLANS. ANY PROPOSED CHANGES 
MUST BE SUBMITED TO THE PLANNING DEPARTMENT FOR 
APPROVAL. 
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C1 EXTERIOR ELEVATION

EXTERIOR MATERIALS SCHEDULE
SPECIFICATION

REF. MATERIAL MANUFACTURER (BASIS OF DESIGN)

034100 PRE-CAST CONCRETE

042000.A01A FACE BRICK A Taylor Clay Products #323 Gray Modular Wirecut

042000.A01B FACE BRICK B Taylor Clay Products #369 and #371 Autumn Blend Wirecut

072400.00 EIFS DRYVIT SYSTEMS

074213.23.A00 METAL PANEL A DRI-DESIGN METAL PANELS  - ORANGE

074213.23.C01 METAL PANEL B DRI-DESIGN PERFORATED PANELS - GRAY AND COLOR TO
MATCH MAIN BUILDING PANEL ACCENT - ALTERNATE

077100.A01 COPING METAL,
MANUFACTURED

COLOR TO BE EARTH TONE TO MATCH FACE BRICK B

084113.A01 ALUMINUM STOREFRONT KAWNEER - ANODIZED ALUMINUM FINISH

084413 ALUMINUM CURTAIN WALL KAWNEER - ANODIZED ALUMINUM FINISH

088000 GLAZING GUARDIAN GLASS; SUNGUARD; CLEAR, INSULATING, LOW-E
COATED

088113.C01 SPANDREL GLASS GUARDIAN GLASS - CERAMIC COATED GLASS

107316.B01 ALUMINUM CANOPIES MAPES INDUSTRIES, INC. - ANODIZED ALUMINUM FINISH

323119.A00 DECORATIVE METAL
FENCES & GATES

1 Town of Apex Major Site Plan Submittal #1 12/1/20

2 Town of Apex Major Site Plan Submittal #2 2/12/21
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1. THE SCREENING OF LOADING DOCKS, ROLL-OUT TRASH 
CONTAINERS, DUMPSTERS, OUTDOOR STORAGE, 
MECHANICAL AND HVAC EQUIPMENT, AND SIMILAR 
FACILITIES ON THE ROOF, GROUND, OR BUILDING SHALL 
MEET THE REQUIREMENTS OF UDO SEC. 8.2.8.
SPECIFICALLY, SCREENING MUST BE DONE SO THATl

A. IT IS INCORPORATED INTO THE OVERALL DESIGN 
THEME OF THE BUILDING AND LANDSCAPE.

B, SCREENING MATERIALS ARE NOT DIFFERENT 
FROM OR INFERIOR TO THE PRINCIPAL MATERIALS OF THE 
BUILDING OR LANDSCAPE, AND ARE SIMILAR IN MATERIALS 
AND COLOR,

C. SCREENED ITEMS ARE OUT OF VIEW FROM 
ADJACENT PROPERTIES AND PUBLIC STREETS, AND A 
TOTALLY OPAQUE SCREEN IS ACHIEVED.

D. ANY GROUND-MOUNTED HVAC OR OTHER 
MECHANICAL OR UTILITY EQUIPMENT SIX (6) FEET TALL OR 
HIGHER MUST BE FENCED AND LANDSCAPED.

E. DUMPSTER ENCLOSURES MUST MEET THE ABOVE 
REQUIREMENTS PLUS BE EIGHT (8) FEET TALL OR THE 
HEIGHT OF THE DUMPSTER, WHICHEVER IS GREATER, AND 
BE BUILT OF MASONRY MATERIAL WITH OPAQUE GATES. 
WHERE PRACTICABLE, SHRUBS OR OTHER PLANTS MUST 
BE PLANTED OUTSIDE THE ENCLOSURE TO VISUALLY 
SOFTEN THE APPEARANCE.

2. ALL OUTDOOR LIGHT FIXTURES SHALL BE LOCATED A 
MINIMUM OF 10 FEET FROM A PROPERTY OR RIGHT-OF-
WAY LINE, AND AT LEAST TWO FEET AWAY FROM ANY 
REQUIRED PERIMETER OR STREETSCAPE BUFFER AND 
TREE SAVE AREA.

3. LAMPS FOR NON-CUTOFF LIGHT FIXTURES SHALL NOT 
EXCEED 100 WATTS.

4. WALL PACK LIGHT FIXTURES MUST BE FULLY SHIELDED, 
TRUE CUTOFF TYPE FIXTURES WITH A CONCEALED 
LAMP/LIGHT SOURCE. THE LIGHTING MUST BE DIRECTED 
DOWNWARD AND THE WATTAGE MUST NOT EXCEED 100 
WATTS.

5. FLOODLIGHTS OR OTHER TYPES OF LIGHTING ARE 
PROHIBITED UNLESS APPROVAL IS GIVEN THROUGH THE 
DEVELOPMENT REVIEW PROCESS AND REFLECTED ON 
THE APPROVED SITE PLAN.

6. AWNINGS AND CANOPIES USED FOR ACCENTS OVER 
DOORS AND WINDOWS SHALL NOT BE INTERNALLY LIT.

7. BEFORE CERTIFICATES OF OCCUPANCY ARE RELEASED, 
THE OWNER/BUILDER MUST SUPPLY THE TOWN WITH A 
FINAL LETTER OF CERTIFICATION FROM THE LIGHTING 
ENGINEER AND/OR LIGHTING MANUFACTURER VERIFYING 
THAT ALL SITE LIGHTING IS INSTALLED ACCORDING TO 
TOWN STANDARDS, THE APPROVED PLANS, AND ANY 
APPLICABLE CONDITIONS. 

8. ARCHITECTURAL CONSTRUCTION PLANS MUST ADHERE 
TO THE APPROVED SITE PLANS. ANY PROPOSED CHANGES 
MUST BE SUBMITED TO THE PLANNING DEPARTMENT FOR 
APPROVAL. 
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GENERAL PROJECT NOTES
EXTERIOR MATERIALS SCHEDULE

SPECIFICATION
REF. MATERIAL MANUFACTURER (BASIS OF DESIGN)

034100 PRE-CAST CONCRETE

042000.A01A FACE BRICK A Taylor Clay Products #323 Gray Modular Wirecut

042000.A01B FACE BRICK B Taylor Clay Products #369 and #371 Autumn Blend Wirecut

072400.00 EIFS DRYVIT SYSTEMS

074213.23.A00 METAL PANEL A DRI-DESIGN METAL PANELS  - ORANGE

074213.23.C01 METAL PANEL B DRI-DESIGN PERFORATED PANELS - GRAY AND COLOR TO
MATCH MAIN BUILDING PANEL ACCENT - ALTERNATE

077100.A01 COPING METAL,
MANUFACTURED

COLOR TO BE EARTH TONE TO MATCH FACE BRICK B

084113.A01 ALUMINUM STOREFRONT KAWNEER - ANODIZED ALUMINUM FINISH

084413 ALUMINUM CURTAIN WALL KAWNEER - ANODIZED ALUMINUM FINISH

088000 GLAZING GUARDIAN GLASS; SUNGUARD; CLEAR, INSULATING, LOW-E
COATED

088113.C01 SPANDREL GLASS GUARDIAN GLASS - CERAMIC COATED GLASS

107316.B01 ALUMINUM CANOPIES MAPES INDUSTRIES, INC. - ANODIZED ALUMINUM FINISH

323119.A00 DECORATIVE METAL
FENCES & GATES

1 Town of Apex Major Site Plan Submittal #1 12/1/20

2 Town of Apex Major Site Plan Submittal #2 2/12/21

3 Town of Apex Major Site Plan Submittal #3 3/5/21
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1. THE SCREENING OF LOADING DOCKS, ROLL-OUT TRASH 
CONTAINERS, DUMPSTERS, OUTDOOR STORAGE, 
MECHANICAL AND HVAC EQUIPMENT, AND SIMILAR 
FACILITIES ON THE ROOF, GROUND, OR BUILDING SHALL 
MEET THE REQUIREMENTS OF UDO SEC. 8.2.8.
SPECIFICALLY, SCREENING MUST BE DONE SO THATl

A. IT IS INCORPORATED INTO THE OVERALL DESIGN 
THEME OF THE BUILDING AND LANDSCAPE.

B, SCREENING MATERIALS ARE NOT DIFFERENT 
FROM OR INFERIOR TO THE PRINCIPAL MATERIALS OF THE 
BUILDING OR LANDSCAPE, AND ARE SIMILAR IN MATERIALS 
AND COLOR,

C. SCREENED ITEMS ARE OUT OF VIEW FROM 
ADJACENT PROPERTIES AND PUBLIC STREETS, AND A 
TOTALLY OPAQUE SCREEN IS ACHIEVED.

D. ANY GROUND-MOUNTED HVAC OR OTHER 
MECHANICAL OR UTILITY EQUIPMENT SIX (6) FEET TALL OR 
HIGHER MUST BE FENCED AND LANDSCAPED.

E. DUMPSTER ENCLOSURES MUST MEET THE ABOVE 
REQUIREMENTS PLUS BE EIGHT (8) FEET TALL OR THE 
HEIGHT OF THE DUMPSTER, WHICHEVER IS GREATER, AND 
BE BUILT OF MASONRY MATERIAL WITH OPAQUE GATES. 
WHERE PRACTICABLE, SHRUBS OR OTHER PLANTS MUST 
BE PLANTED OUTSIDE THE ENCLOSURE TO VISUALLY 
SOFTEN THE APPEARANCE.

2. ALL OUTDOOR LIGHT FIXTURES SHALL BE LOCATED A 
MINIMUM OF 10 FEET FROM A PROPERTY OR RIGHT-OF-
WAY LINE, AND AT LEAST TWO FEET AWAY FROM ANY 
REQUIRED PERIMETER OR STREETSCAPE BUFFER AND 
TREE SAVE AREA.

3. LAMPS FOR NON-CUTOFF LIGHT FIXTURES SHALL NOT 
EXCEED 100 WATTS.

4. WALL PACK LIGHT FIXTURES MUST BE FULLY SHIELDED, 
TRUE CUTOFF TYPE FIXTURES WITH A CONCEALED 
LAMP/LIGHT SOURCE. THE LIGHTING MUST BE DIRECTED 
DOWNWARD AND THE WATTAGE MUST NOT EXCEED 100 
WATTS.

5. FLOODLIGHTS OR OTHER TYPES OF LIGHTING ARE 
PROHIBITED UNLESS APPROVAL IS GIVEN THROUGH THE 
DEVELOPMENT REVIEW PROCESS AND REFLECTED ON 
THE APPROVED SITE PLAN.

6. AWNINGS AND CANOPIES USED FOR ACCENTS OVER 
DOORS AND WINDOWS SHALL NOT BE INTERNALLY LIT.

7. BEFORE CERTIFICATES OF OCCUPANCY ARE RELEASED, 
THE OWNER/BUILDER MUST SUPPLY THE TOWN WITH A 
FINAL LETTER OF CERTIFICATION FROM THE LIGHTING 
ENGINEER AND/OR LIGHTING MANUFACTURER VERIFYING 
THAT ALL SITE LIGHTING IS INSTALLED ACCORDING TO 
TOWN STANDARDS, THE APPROVED PLANS, AND ANY 
APPLICABLE CONDITIONS. 

8. ARCHITECTURAL CONSTRUCTION PLANS MUST ADHERE 
TO THE APPROVED SITE PLANS. ANY PROPOSED CHANGES 
MUST BE SUBMITED TO THE PLANNING DEPARTMENT FOR 
APPROVAL. 
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EXTERIOR MATERIALS SCHEDULE
SPECIFICATION

REF. MATERIAL MANUFACTURER (BASIS OF DESIGN)

034100 PRE-CAST CONCRETE

042000.A01A FACE BRICK A Taylor Clay Products #323 Gray Modular Wirecut

042000.A01B FACE BRICK B Taylor Clay Products #369 and #371 Autumn Blend Wirecut

072400.00 EIFS DRYVIT SYSTEMS

074213.23.A00 METAL PANEL A DRI-DESIGN METAL PANELS  - ORANGE

074213.23.C01 METAL PANEL B DRI-DESIGN PERFORATED PANELS - GRAY AND COLOR TO
MATCH MAIN BUILDING PANEL ACCENT - ALTERNATE

077100.A01 COPING METAL,
MANUFACTURED

COLOR TO BE EARTH TONE TO MATCH FACE BRICK B

084113.A01 ALUMINUM STOREFRONT KAWNEER - ANODIZED ALUMINUM FINISH

084413 ALUMINUM CURTAIN WALL KAWNEER - ANODIZED ALUMINUM FINISH

088000 GLAZING GUARDIAN GLASS; SUNGUARD; CLEAR, INSULATING, LOW-E
COATED

088113.C01 SPANDREL GLASS GUARDIAN GLASS - CERAMIC COATED GLASS

107316.B01 ALUMINUM CANOPIES MAPES INDUSTRIES, INC. - ANODIZED ALUMINUM FINISH
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FENCES & GATES
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1. THE SCREENING OF LOADING DOCKS, ROLL-OUT TRASH 
CONTAINERS, DUMPSTERS, OUTDOOR STORAGE, 
MECHANICAL AND HVAC EQUIPMENT, AND SIMILAR 
FACILITIES ON THE ROOF, GROUND, OR BUILDING SHALL 
MEET THE REQUIREMENTS OF UDO SEC. 8.2.8.
SPECIFICALLY, SCREENING MUST BE DONE SO THATl

A. IT IS INCORPORATED INTO THE OVERALL DESIGN 
THEME OF THE BUILDING AND LANDSCAPE.

B, SCREENING MATERIALS ARE NOT DIFFERENT 
FROM OR INFERIOR TO THE PRINCIPAL MATERIALS OF THE 
BUILDING OR LANDSCAPE, AND ARE SIMILAR IN MATERIALS 
AND COLOR,

C. SCREENED ITEMS ARE OUT OF VIEW FROM 
ADJACENT PROPERTIES AND PUBLIC STREETS, AND A 
TOTALLY OPAQUE SCREEN IS ACHIEVED.

D. ANY GROUND-MOUNTED HVAC OR OTHER 
MECHANICAL OR UTILITY EQUIPMENT SIX (6) FEET TALL OR 
HIGHER MUST BE FENCED AND LANDSCAPED.

E. DUMPSTER ENCLOSURES MUST MEET THE ABOVE 
REQUIREMENTS PLUS BE EIGHT (8) FEET TALL OR THE 
HEIGHT OF THE DUMPSTER, WHICHEVER IS GREATER, AND 
BE BUILT OF MASONRY MATERIAL WITH OPAQUE GATES. 
WHERE PRACTICABLE, SHRUBS OR OTHER PLANTS MUST 
BE PLANTED OUTSIDE THE ENCLOSURE TO VISUALLY 
SOFTEN THE APPEARANCE.

2. ALL OUTDOOR LIGHT FIXTURES SHALL BE LOCATED A 
MINIMUM OF 10 FEET FROM A PROPERTY OR RIGHT-OF-
WAY LINE, AND AT LEAST TWO FEET AWAY FROM ANY 
REQUIRED PERIMETER OR STREETSCAPE BUFFER AND 
TREE SAVE AREA.

3. LAMPS FOR NON-CUTOFF LIGHT FIXTURES SHALL NOT 
EXCEED 100 WATTS.

4. WALL PACK LIGHT FIXTURES MUST BE FULLY SHIELDED, 
TRUE CUTOFF TYPE FIXTURES WITH A CONCEALED 
LAMP/LIGHT SOURCE. THE LIGHTING MUST BE DIRECTED 
DOWNWARD AND THE WATTAGE MUST NOT EXCEED 100 
WATTS.

5. FLOODLIGHTS OR OTHER TYPES OF LIGHTING ARE 
PROHIBITED UNLESS APPROVAL IS GIVEN THROUGH THE 
DEVELOPMENT REVIEW PROCESS AND REFLECTED ON 
THE APPROVED SITE PLAN.

6. AWNINGS AND CANOPIES USED FOR ACCENTS OVER 
DOORS AND WINDOWS SHALL NOT BE INTERNALLY LIT.

7. BEFORE CERTIFICATES OF OCCUPANCY ARE RELEASED, 
THE OWNER/BUILDER MUST SUPPLY THE TOWN WITH A 
FINAL LETTER OF CERTIFICATION FROM THE LIGHTING 
ENGINEER AND/OR LIGHTING MANUFACTURER VERIFYING 
THAT ALL SITE LIGHTING IS INSTALLED ACCORDING TO 
TOWN STANDARDS, THE APPROVED PLANS, AND ANY 
APPLICABLE CONDITIONS. 

8. ARCHITECTURAL CONSTRUCTION PLANS MUST ADHERE 
TO THE APPROVED SITE PLANS. ANY PROPOSED CHANGES 
MUST BE SUBMITED TO THE PLANNING DEPARTMENT FOR 
APPROVAL. 
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EXTERIOR MATERIALS SCHEDULE
SPECIFICATION

REF. MATERIAL MANUFACTURER (BASIS OF DESIGN)

034100 PRE-CAST CONCRETE

042000.A01A FACE BRICK A Taylor Clay Products #323 Gray Modular Wirecut

042000.A01B FACE BRICK B Taylor Clay Products #369 and #371 Autumn Blend Wirecut

072400.00 EIFS DRYVIT SYSTEMS

074213.23.A00 METAL PANEL A DRI-DESIGN METAL PANELS  - ORANGE

074213.23.C01 METAL PANEL B DRI-DESIGN PERFORATED PANELS - GRAY AND COLOR TO
MATCH MAIN BUILDING PANEL ACCENT - ALTERNATE

077100.A01 COPING METAL,
MANUFACTURED

COLOR TO BE EARTH TONE TO MATCH FACE BRICK B

084113.A01 ALUMINUM STOREFRONT KAWNEER - ANODIZED ALUMINUM FINISH

084413 ALUMINUM CURTAIN WALL KAWNEER - ANODIZED ALUMINUM FINISH

088000 GLAZING GUARDIAN GLASS; SUNGUARD; CLEAR, INSULATING, LOW-E
COATED

088113.C01 SPANDREL GLASS GUARDIAN GLASS - CERAMIC COATED GLASS

107316.B01 ALUMINUM CANOPIES MAPES INDUSTRIES, INC. - ANODIZED ALUMINUM FINISH
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1. THE SCREENING OF LOADING DOCKS, ROLL-OUT TRASH 
CONTAINERS, DUMPSTERS, OUTDOOR STORAGE, 
MECHANICAL AND HVAC EQUIPMENT, AND SIMILAR 
FACILITIES ON THE ROOF, GROUND, OR BUILDING SHALL 
MEET THE REQUIREMENTS OF UDO SEC. 8.2.8.
SPECIFICALLY, SCREENING MUST BE DONE SO THATl

A. IT IS INCORPORATED INTO THE OVERALL DESIGN 
THEME OF THE BUILDING AND LANDSCAPE.

B, SCREENING MATERIALS ARE NOT DIFFERENT 
FROM OR INFERIOR TO THE PRINCIPAL MATERIALS OF THE 
BUILDING OR LANDSCAPE, AND ARE SIMILAR IN MATERIALS 
AND COLOR,

C. SCREENED ITEMS ARE OUT OF VIEW FROM 
ADJACENT PROPERTIES AND PUBLIC STREETS, AND A 
TOTALLY OPAQUE SCREEN IS ACHIEVED.

D. ANY GROUND-MOUNTED HVAC OR OTHER 
MECHANICAL OR UTILITY EQUIPMENT SIX (6) FEET TALL OR 
HIGHER MUST BE FENCED AND LANDSCAPED.

E. DUMPSTER ENCLOSURES MUST MEET THE ABOVE 
REQUIREMENTS PLUS BE EIGHT (8) FEET TALL OR THE 
HEIGHT OF THE DUMPSTER, WHICHEVER IS GREATER, AND 
BE BUILT OF MASONRY MATERIAL WITH OPAQUE GATES. 
WHERE PRACTICABLE, SHRUBS OR OTHER PLANTS MUST 
BE PLANTED OUTSIDE THE ENCLOSURE TO VISUALLY 
SOFTEN THE APPEARANCE.

2. ALL OUTDOOR LIGHT FIXTURES SHALL BE LOCATED A 
MINIMUM OF 10 FEET FROM A PROPERTY OR RIGHT-OF-
WAY LINE, AND AT LEAST TWO FEET AWAY FROM ANY 
REQUIRED PERIMETER OR STREETSCAPE BUFFER AND 
TREE SAVE AREA.

3. LAMPS FOR NON-CUTOFF LIGHT FIXTURES SHALL NOT 
EXCEED 100 WATTS.

4. WALL PACK LIGHT FIXTURES MUST BE FULLY SHIELDED, 
TRUE CUTOFF TYPE FIXTURES WITH A CONCEALED 
LAMP/LIGHT SOURCE. THE LIGHTING MUST BE DIRECTED 
DOWNWARD AND THE WATTAGE MUST NOT EXCEED 100 
WATTS.

5. FLOODLIGHTS OR OTHER TYPES OF LIGHTING ARE 
PROHIBITED UNLESS APPROVAL IS GIVEN THROUGH THE 
DEVELOPMENT REVIEW PROCESS AND REFLECTED ON 
THE APPROVED SITE PLAN.

6. AWNINGS AND CANOPIES USED FOR ACCENTS OVER 
DOORS AND WINDOWS SHALL NOT BE INTERNALLY LIT.

7. BEFORE CERTIFICATES OF OCCUPANCY ARE RELEASED, 
THE OWNER/BUILDER MUST SUPPLY THE TOWN WITH A 
FINAL LETTER OF CERTIFICATION FROM THE LIGHTING 
ENGINEER AND/OR LIGHTING MANUFACTURER VERIFYING 
THAT ALL SITE LIGHTING IS INSTALLED ACCORDING TO 
TOWN STANDARDS, THE APPROVED PLANS, AND ANY 
APPLICABLE CONDITIONS. 

8. ARCHITECTURAL CONSTRUCTION PLANS MUST ADHERE 
TO THE APPROVED SITE PLANS. ANY PROPOSED CHANGES 
MUST BE SUBMITED TO THE PLANNING DEPARTMENT FOR 
APPROVAL. 
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042000.A01A FACE BRICK A Taylor Clay Products #323 Gray Modular Wirecut

042000.A01B FACE BRICK B Taylor Clay Products #369 and #371 Autumn Blend Wirecut

072400.00 EIFS DRYVIT SYSTEMS

074213.23.A00 METAL PANEL A DRI-DESIGN METAL PANELS  - ORANGE

074213.23.C01 METAL PANEL B DRI-DESIGN PERFORATED PANELS - GRAY AND COLOR TO
MATCH MAIN BUILDING PANEL ACCENT - ALTERNATE

077100.A01 COPING METAL,
MANUFACTURED

COLOR TO BE EARTH TONE TO MATCH FACE BRICK B

084113.A01 ALUMINUM STOREFRONT KAWNEER - ANODIZED ALUMINUM FINISH

084413 ALUMINUM CURTAIN WALL KAWNEER - ANODIZED ALUMINUM FINISH

088000 GLAZING GUARDIAN GLASS; SUNGUARD; CLEAR, INSULATING, LOW-E
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1. THE SCREENING OF LOADING DOCKS, ROLL-OUT TRASH 
CONTAINERS, DUMPSTERS, OUTDOOR STORAGE, 
MECHANICAL AND HVAC EQUIPMENT, AND SIMILAR 
FACILITIES ON THE ROOF, GROUND, OR BUILDING SHALL 
MEET THE REQUIREMENTS OF UDO SEC. 8.2.8.
SPECIFICALLY, SCREENING MUST BE DONE SO THATl

A. IT IS INCORPORATED INTO THE OVERALL DESIGN 
THEME OF THE BUILDING AND LANDSCAPE.

B, SCREENING MATERIALS ARE NOT DIFFERENT 
FROM OR INFERIOR TO THE PRINCIPAL MATERIALS OF THE 
BUILDING OR LANDSCAPE, AND ARE SIMILAR IN MATERIALS 
AND COLOR,

C. SCREENED ITEMS ARE OUT OF VIEW FROM 
ADJACENT PROPERTIES AND PUBLIC STREETS, AND A 
TOTALLY OPAQUE SCREEN IS ACHIEVED.

D. ANY GROUND-MOUNTED HVAC OR OTHER 
MECHANICAL OR UTILITY EQUIPMENT SIX (6) FEET TALL OR 
HIGHER MUST BE FENCED AND LANDSCAPED.

E. DUMPSTER ENCLOSURES MUST MEET THE ABOVE 
REQUIREMENTS PLUS BE EIGHT (8) FEET TALL OR THE 
HEIGHT OF THE DUMPSTER, WHICHEVER IS GREATER, AND 
BE BUILT OF MASONRY MATERIAL WITH OPAQUE GATES. 
WHERE PRACTICABLE, SHRUBS OR OTHER PLANTS MUST 
BE PLANTED OUTSIDE THE ENCLOSURE TO VISUALLY 
SOFTEN THE APPEARANCE.

2. ALL OUTDOOR LIGHT FIXTURES SHALL BE LOCATED A 
MINIMUM OF 10 FEET FROM A PROPERTY OR RIGHT-OF-
WAY LINE, AND AT LEAST TWO FEET AWAY FROM ANY 
REQUIRED PERIMETER OR STREETSCAPE BUFFER AND 
TREE SAVE AREA.

3. LAMPS FOR NON-CUTOFF LIGHT FIXTURES SHALL NOT 
EXCEED 100 WATTS.

4. WALL PACK LIGHT FIXTURES MUST BE FULLY SHIELDED, 
TRUE CUTOFF TYPE FIXTURES WITH A CONCEALED 
LAMP/LIGHT SOURCE. THE LIGHTING MUST BE DIRECTED 
DOWNWARD AND THE WATTAGE MUST NOT EXCEED 100 
WATTS.

5. FLOODLIGHTS OR OTHER TYPES OF LIGHTING ARE 
PROHIBITED UNLESS APPROVAL IS GIVEN THROUGH THE 
DEVELOPMENT REVIEW PROCESS AND REFLECTED ON 
THE APPROVED SITE PLAN.

6. AWNINGS AND CANOPIES USED FOR ACCENTS OVER 
DOORS AND WINDOWS SHALL NOT BE INTERNALLY LIT.

7. BEFORE CERTIFICATES OF OCCUPANCY ARE RELEASED, 
THE OWNER/BUILDER MUST SUPPLY THE TOWN WITH A 
FINAL LETTER OF CERTIFICATION FROM THE LIGHTING 
ENGINEER AND/OR LIGHTING MANUFACTURER VERIFYING 
THAT ALL SITE LIGHTING IS INSTALLED ACCORDING TO 
TOWN STANDARDS, THE APPROVED PLANS, AND ANY 
APPLICABLE CONDITIONS. 

8. ARCHITECTURAL CONSTRUCTION PLANS MUST ADHERE 
TO THE APPROVED SITE PLANS. ANY PROPOSED CHANGES 
MUST BE SUBMITED TO THE PLANNING DEPARTMENT FOR 
APPROVAL. 
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1. THE SCREENING OF LOADING DOCKS, ROLL-OUT TRASH 
CONTAINERS, DUMPSTERS, OUTDOOR STORAGE, 
MECHANICAL AND HVAC EQUIPMENT, AND SIMILAR 
FACILITIES ON THE ROOF, GROUND, OR BUILDING SHALL 
MEET THE REQUIREMENTS OF UDO SEC. 8.2.8.
SPECIFICALLY, SCREENING MUST BE DONE SO THATl

A. IT IS INCORPORATED INTO THE OVERALL DESIGN 
THEME OF THE BUILDING AND LANDSCAPE.

B, SCREENING MATERIALS ARE NOT DIFFERENT 
FROM OR INFERIOR TO THE PRINCIPAL MATERIALS OF THE 
BUILDING OR LANDSCAPE, AND ARE SIMILAR IN MATERIALS 
AND COLOR,

C. SCREENED ITEMS ARE OUT OF VIEW FROM 
ADJACENT PROPERTIES AND PUBLIC STREETS, AND A 
TOTALLY OPAQUE SCREEN IS ACHIEVED.

D. ANY GROUND-MOUNTED HVAC OR OTHER 
MECHANICAL OR UTILITY EQUIPMENT SIX (6) FEET TALL OR 
HIGHER MUST BE FENCED AND LANDSCAPED.

E. DUMPSTER ENCLOSURES MUST MEET THE ABOVE 
REQUIREMENTS PLUS BE EIGHT (8) FEET TALL OR THE 
HEIGHT OF THE DUMPSTER, WHICHEVER IS GREATER, AND 
BE BUILT OF MASONRY MATERIAL WITH OPAQUE GATES. 
WHERE PRACTICABLE, SHRUBS OR OTHER PLANTS MUST 
BE PLANTED OUTSIDE THE ENCLOSURE TO VISUALLY 
SOFTEN THE APPEARANCE.

2. ALL OUTDOOR LIGHT FIXTURES SHALL BE LOCATED A 
MINIMUM OF 10 FEET FROM A PROPERTY OR RIGHT-OF-
WAY LINE, AND AT LEAST TWO FEET AWAY FROM ANY 
REQUIRED PERIMETER OR STREETSCAPE BUFFER AND 
TREE SAVE AREA.

3. LAMPS FOR NON-CUTOFF LIGHT FIXTURES SHALL NOT 
EXCEED 100 WATTS.

4. WALL PACK LIGHT FIXTURES MUST BE FULLY SHIELDED, 
TRUE CUTOFF TYPE FIXTURES WITH A CONCEALED 
LAMP/LIGHT SOURCE. THE LIGHTING MUST BE DIRECTED 
DOWNWARD AND THE WATTAGE MUST NOT EXCEED 100 
WATTS.

5. FLOODLIGHTS OR OTHER TYPES OF LIGHTING ARE 
PROHIBITED UNLESS APPROVAL IS GIVEN THROUGH THE 
DEVELOPMENT REVIEW PROCESS AND REFLECTED ON 
THE APPROVED SITE PLAN.

6. AWNINGS AND CANOPIES USED FOR ACCENTS OVER 
DOORS AND WINDOWS SHALL NOT BE INTERNALLY LIT.

7. BEFORE CERTIFICATES OF OCCUPANCY ARE RELEASED, 
THE OWNER/BUILDER MUST SUPPLY THE TOWN WITH A 
FINAL LETTER OF CERTIFICATION FROM THE LIGHTING 
ENGINEER AND/OR LIGHTING MANUFACTURER VERIFYING 
THAT ALL SITE LIGHTING IS INSTALLED ACCORDING TO 
TOWN STANDARDS, THE APPROVED PLANS, AND ANY 
APPLICABLE CONDITIONS. 

8. ARCHITECTURAL CONSTRUCTION PLANS MUST ADHERE 
TO THE APPROVED SITE PLANS. ANY PROPOSED CHANGES 
MUST BE SUBMITED TO THE PLANNING DEPARTMENT FOR 
APPROVAL. 
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EXTERIOR MATERIALS SCHEDULE
SPECIFICATION

REF. MATERIAL MANUFACTURER (BASIS OF DESIGN)

033000.A05 PRE-CAST CONCRETE

042000.A01B CEMENTITIOUS SIDING HARDIPANEL HZ10 SMOOTH BOARD AND BATTEN, RICH
EXPRESSO

042000.H07 GROUND FACE BLOCK JOHNSON CONCRETE PRODUCTS JCL-3063 SHORELINE SAND

074646.A00 STANDING SEAM METAL
ROOF

BERRIDGE HIGH SEAM TEE PANEL, DARK BRONZE

084113.A01 ALUMINUM STOREFRONT KAWNEER - ANODIZED ALUMINUM FINISH

088000 GLAZING GUARDIAN GLASS; SUNGUARD; CLEAR, INSULATING, LOW-E
COATED

107316.B01 ALUMINUM CANOPIES MAPES INDUSTRIES, INC. - ANODIZED ALUMINUM FINISH

323119.A00 DECORATIVE METAL
FENCES & GATES
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1. THE SCREENING OF LOADING DOCKS, ROLL-OUT TRASH 
CONTAINERS, DUMPSTERS, OUTDOOR STORAGE, 
MECHANICAL AND HVAC EQUIPMENT, AND SIMILAR 
FACILITIES ON THE ROOF, GROUND, OR BUILDING SHALL 
MEET THE REQUIREMENTS OF UDO SEC. 8.2.8.
SPECIFICALLY, SCREENING MUST BE DONE SO THATl

A. IT IS INCORPORATED INTO THE OVERALL DESIGN 
THEME OF THE BUILDING AND LANDSCAPE.

B, SCREENING MATERIALS ARE NOT DIFFERENT 
FROM OR INFERIOR TO THE PRINCIPAL MATERIALS OF THE 
BUILDING OR LANDSCAPE, AND ARE SIMILAR IN MATERIALS 
AND COLOR,

C. SCREENED ITEMS ARE OUT OF VIEW FROM 
ADJACENT PROPERTIES AND PUBLIC STREETS, AND A 
TOTALLY OPAQUE SCREEN IS ACHIEVED.

D. ANY GROUND-MOUNTED HVAC OR OTHER 
MECHANICAL OR UTILITY EQUIPMENT SIX (6) FEET TALL OR 
HIGHER MUST BE FENCED AND LANDSCAPED.

E. DUMPSTER ENCLOSURES MUST MEET THE ABOVE 
REQUIREMENTS PLUS BE EIGHT (8) FEET TALL OR THE 
HEIGHT OF THE DUMPSTER, WHICHEVER IS GREATER, AND 
BE BUILT OF MASONRY MATERIAL WITH OPAQUE GATES. 
WHERE PRACTICABLE, SHRUBS OR OTHER PLANTS MUST 
BE PLANTED OUTSIDE THE ENCLOSURE TO VISUALLY 
SOFTEN THE APPEARANCE.

2. ALL OUTDOOR LIGHT FIXTURES SHALL BE LOCATED A 
MINIMUM OF 10 FEET FROM A PROPERTY OR RIGHT-OF-
WAY LINE, AND AT LEAST TWO FEET AWAY FROM ANY 
REQUIRED PERIMETER OR STREETSCAPE BUFFER AND 
TREE SAVE AREA.

3. LAMPS FOR NON-CUTOFF LIGHT FIXTURES SHALL NOT 
EXCEED 100 WATTS.

4. WALL PACK LIGHT FIXTURES MUST BE FULLY SHIELDED, 
TRUE CUTOFF TYPE FIXTURES WITH A CONCEALED 
LAMP/LIGHT SOURCE. THE LIGHTING MUST BE DIRECTED 
DOWNWARD AND THE WATTAGE MUST NOT EXCEED 100 
WATTS.

5. FLOODLIGHTS OR OTHER TYPES OF LIGHTING ARE 
PROHIBITED UNLESS APPROVAL IS GIVEN THROUGH THE 
DEVELOPMENT REVIEW PROCESS AND REFLECTED ON 
THE APPROVED SITE PLAN.

6. AWNINGS AND CANOPIES USED FOR ACCENTS OVER 
DOORS AND WINDOWS SHALL NOT BE INTERNALLY LIT.

7. BEFORE CERTIFICATES OF OCCUPANCY ARE RELEASED, 
THE OWNER/BUILDER MUST SUPPLY THE TOWN WITH A 
FINAL LETTER OF CERTIFICATION FROM THE LIGHTING 
ENGINEER AND/OR LIGHTING MANUFACTURER VERIFYING 
THAT ALL SITE LIGHTING IS INSTALLED ACCORDING TO 
TOWN STANDARDS, THE APPROVED PLANS, AND ANY 
APPLICABLE CONDITIONS. 

8. ARCHITECTURAL CONSTRUCTION PLANS MUST ADHERE 
TO THE APPROVED SITE PLANS. ANY PROPOSED CHANGES 
MUST BE SUBMITED TO THE PLANNING DEPARTMENT FOR 
APPROVAL. 
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REF. MATERIAL MANUFACTURER (BASIS OF DESIGN)

033000.A05 PRE-CAST CONCRETE

042000.A01B CEMENTITIOUS SIDING HARDIPANEL HZ10 SMOOTH BOARD AND BATTEN, RICH
EXPRESSO

042000.H07 GROUND FACE BLOCK JOHNSON CONCRETE PRODUCTS JCL-3063 SHORELINE SAND

074646.A00 STANDING SEAM METAL
ROOF

BERRIDGE HIGH SEAM TEE PANEL, DARK BRONZE
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1. THE SCREENING OF LOADING DOCKS, ROLL-OUT TRASH 
CONTAINERS, DUMPSTERS, OUTDOOR STORAGE, 
MECHANICAL AND HVAC EQUIPMENT, AND SIMILAR 
FACILITIES ON THE ROOF, GROUND, OR BUILDING SHALL 
MEET THE REQUIREMENTS OF UDO SEC. 8.2.8.
SPECIFICALLY, SCREENING MUST BE DONE SO THATl

A. IT IS INCORPORATED INTO THE OVERALL DESIGN 
THEME OF THE BUILDING AND LANDSCAPE.

B, SCREENING MATERIALS ARE NOT DIFFERENT 
FROM OR INFERIOR TO THE PRINCIPAL MATERIALS OF THE 
BUILDING OR LANDSCAPE, AND ARE SIMILAR IN MATERIALS 
AND COLOR,

C. SCREENED ITEMS ARE OUT OF VIEW FROM 
ADJACENT PROPERTIES AND PUBLIC STREETS, AND A 
TOTALLY OPAQUE SCREEN IS ACHIEVED.

D. ANY GROUND-MOUNTED HVAC OR OTHER 
MECHANICAL OR UTILITY EQUIPMENT SIX (6) FEET TALL OR 
HIGHER MUST BE FENCED AND LANDSCAPED.

E. DUMPSTER ENCLOSURES MUST MEET THE ABOVE 
REQUIREMENTS PLUS BE EIGHT (8) FEET TALL OR THE 
HEIGHT OF THE DUMPSTER, WHICHEVER IS GREATER, AND 
BE BUILT OF MASONRY MATERIAL WITH OPAQUE GATES. 
WHERE PRACTICABLE, SHRUBS OR OTHER PLANTS MUST 
BE PLANTED OUTSIDE THE ENCLOSURE TO VISUALLY 
SOFTEN THE APPEARANCE.

2. ALL OUTDOOR LIGHT FIXTURES SHALL BE LOCATED A 
MINIMUM OF 10 FEET FROM A PROPERTY OR RIGHT-OF-
WAY LINE, AND AT LEAST TWO FEET AWAY FROM ANY 
REQUIRED PERIMETER OR STREETSCAPE BUFFER AND 
TREE SAVE AREA.

3. LAMPS FOR NON-CUTOFF LIGHT FIXTURES SHALL NOT 
EXCEED 100 WATTS.

4. WALL PACK LIGHT FIXTURES MUST BE FULLY SHIELDED, 
TRUE CUTOFF TYPE FIXTURES WITH A CONCEALED 
LAMP/LIGHT SOURCE. THE LIGHTING MUST BE DIRECTED 
DOWNWARD AND THE WATTAGE MUST NOT EXCEED 100 
WATTS.

5. FLOODLIGHTS OR OTHER TYPES OF LIGHTING ARE 
PROHIBITED UNLESS APPROVAL IS GIVEN THROUGH THE 
DEVELOPMENT REVIEW PROCESS AND REFLECTED ON 
THE APPROVED SITE PLAN.

6. AWNINGS AND CANOPIES USED FOR ACCENTS OVER 
DOORS AND WINDOWS SHALL NOT BE INTERNALLY LIT.

7. BEFORE CERTIFICATES OF OCCUPANCY ARE RELEASED, 
THE OWNER/BUILDER MUST SUPPLY THE TOWN WITH A 
FINAL LETTER OF CERTIFICATION FROM THE LIGHTING 
ENGINEER AND/OR LIGHTING MANUFACTURER VERIFYING 
THAT ALL SITE LIGHTING IS INSTALLED ACCORDING TO 
TOWN STANDARDS, THE APPROVED PLANS, AND ANY 
APPLICABLE CONDITIONS. 

8. ARCHITECTURAL CONSTRUCTION PLANS MUST ADHERE 
TO THE APPROVED SITE PLANS. ANY PROPOSED CHANGES 
MUST BE SUBMITED TO THE PLANNING DEPARTMENT FOR 
APPROVAL. 
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1. THE SCREENING OF LOADING DOCKS, ROLL-OUT TRASH 
CONTAINERS, DUMPSTERS, OUTDOOR STORAGE, 
MECHANICAL AND HVAC EQUIPMENT, AND SIMILAR 
FACILITIES ON THE ROOF, GROUND, OR BUILDING SHALL 
MEET THE REQUIREMENTS OF UDO SEC. 8.2.8.
SPECIFICALLY, SCREENING MUST BE DONE SO THATl

A. IT IS INCORPORATED INTO THE OVERALL DESIGN 
THEME OF THE BUILDING AND LANDSCAPE.

B, SCREENING MATERIALS ARE NOT DIFFERENT 
FROM OR INFERIOR TO THE PRINCIPAL MATERIALS OF THE 
BUILDING OR LANDSCAPE, AND ARE SIMILAR IN MATERIALS 
AND COLOR,

C. SCREENED ITEMS ARE OUT OF VIEW FROM 
ADJACENT PROPERTIES AND PUBLIC STREETS, AND A 
TOTALLY OPAQUE SCREEN IS ACHIEVED.

D. ANY GROUND-MOUNTED HVAC OR OTHER 
MECHANICAL OR UTILITY EQUIPMENT SIX (6) FEET TALL OR 
HIGHER MUST BE FENCED AND LANDSCAPED.

E. DUMPSTER ENCLOSURES MUST MEET THE ABOVE 
REQUIREMENTS PLUS BE EIGHT (8) FEET TALL OR THE 
HEIGHT OF THE DUMPSTER, WHICHEVER IS GREATER, AND 
BE BUILT OF MASONRY MATERIAL WITH OPAQUE GATES. 
WHERE PRACTICABLE, SHRUBS OR OTHER PLANTS MUST 
BE PLANTED OUTSIDE THE ENCLOSURE TO VISUALLY 
SOFTEN THE APPEARANCE.

2. ALL OUTDOOR LIGHT FIXTURES SHALL BE LOCATED A 
MINIMUM OF 10 FEET FROM A PROPERTY OR RIGHT-OF-
WAY LINE, AND AT LEAST TWO FEET AWAY FROM ANY 
REQUIRED PERIMETER OR STREETSCAPE BUFFER AND 
TREE SAVE AREA.

3. LAMPS FOR NON-CUTOFF LIGHT FIXTURES SHALL NOT 
EXCEED 100 WATTS.

4. WALL PACK LIGHT FIXTURES MUST BE FULLY SHIELDED, 
TRUE CUTOFF TYPE FIXTURES WITH A CONCEALED 
LAMP/LIGHT SOURCE. THE LIGHTING MUST BE DIRECTED 
DOWNWARD AND THE WATTAGE MUST NOT EXCEED 100 
WATTS.

5. FLOODLIGHTS OR OTHER TYPES OF LIGHTING ARE 
PROHIBITED UNLESS APPROVAL IS GIVEN THROUGH THE 
DEVELOPMENT REVIEW PROCESS AND REFLECTED ON 
THE APPROVED SITE PLAN.

6. AWNINGS AND CANOPIES USED FOR ACCENTS OVER 
DOORS AND WINDOWS SHALL NOT BE INTERNALLY LIT.

7. BEFORE CERTIFICATES OF OCCUPANCY ARE RELEASED, 
THE OWNER/BUILDER MUST SUPPLY THE TOWN WITH A 
FINAL LETTER OF CERTIFICATION FROM THE LIGHTING 
ENGINEER AND/OR LIGHTING MANUFACTURER VERIFYING 
THAT ALL SITE LIGHTING IS INSTALLED ACCORDING TO 
TOWN STANDARDS, THE APPROVED PLANS, AND ANY 
APPLICABLE CONDITIONS. 

8. ARCHITECTURAL CONSTRUCTION PLANS MUST ADHERE 
TO THE APPROVED SITE PLANS. ANY PROPOSED CHANGES 
MUST BE SUBMITED TO THE PLANNING DEPARTMENT FOR 
APPROVAL. 
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Executive Summary 

H-12, also known as Felton Grove, is a proposed high school in Apex, Wake County, North Carolina.  The school is 
anticipated to be constructed by the start of the fall semester in 2024 and is located at 8550 Stephenson Road.  The 
school is anticipated to open with a full freshman and sophomore class and will not be at full capacity until the fall of 
2026.  The school is designed for a capacity of 2,350 students. 

Access to the school is anticipated to be provided by extending two existing private roadways, Derry Down Lane and 
Thriftwood Drive.  Both facilities terminate to the east of the site and provide local access to a residential area and 
have existing full-movement access onto Stephenson Road. 

An alternate access scenario is included in this study which assumes that Reunion Creek Parkway is extended from 
its current terminus west of the site and connected to Thriftwood Drive.  This would provide a continuous east/west 
connection between E. Williams Street and Stephenson Road.  This would improve traffic dispersion and reduce the 
volume of traffic on Stephenson Road; particularly at the intersection of Stephenson Road at Sunset Lake Road.  The 
extension of Reunion Creek Parkway is shown on the Town of Apex Thoroughfare and Collector Street Plan Map as 
a future major collector.  This connection is currently not funded by either the Town of Apex or the Wake County 
Public School System.  Accordingly, this is not anticipated to be completed by the time the school is operating with at 
full capacity. 

This report evaluates the feasibility of the adjacent transportation system to accommodate the traffic demands 
associated with the new school for the Build year of 2026 (i.e. full capacity).  Trip generation, trip distribution, and 
traffic analysis for the following AM and PM peak hours scenarios are included in this study: 

• 2020 Existing; 
• 2026 No-Build 
• 2026 Build; 
• 2026 Build with Improvements; 
• 2026 Build with Reunion Creek Parkway Extension; 
• 2026 Build with Improvements and Reunion Creek Parkway Extension. 

Capacity analyses for the AM and PM (i.e. school PM peak) peak hours in each applicable scenario were performed 
for the following existing intersections: 

• E. Williams Street at Reunion Creek Parkway; 
• E. Williams Street / N. Main Street at Sunset Lake Road / Old Smithfield Road; 
• Sunset Lake Road at Stephenson Road; 
• Stephenson Road at Thriftwood Drive / Tear Drop Circle; 
• Stephenson Road at Derry Down Lane / Cockle Burr Drive; and 
• Stephenson Road at Smith Road. 

Capacity analyses for the AM and PM (i.e. school PM peak) peak hours in each applicable scenario were performed 
for the following proposed access points to public roads: 

• Thriftwood Drive at Staff / Bus Driveway; 
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• Thriftwood Drive / Reunion Creek Parkway Extension at Connector Road 

Results of the analysis indicate that the proposed school is projected to have impacts on the surrounding roadway 
network and intersections.  Accordingly, recommendations for improvement are provided. 

RECOMMENDATIONS 

Per North Carolina General Stature 136-18(29a), School systems such as WCPSS can be reimbursed for the total 
cost of any public roadway improvements required by NCDOT.  As such, the final determination of improvements 
attributed to the construction of H-12 High School is to be determined by appropriate personnel within NCDOT.  To 
this end, and to mitigate the impact of traffic generated by the proposed school has on the surrounding roadway 
network, specific improvements are recommended where as others are recommended for consideration by 
appropriate personnel within NCDOT. 

Internal Site Layout 

• On-site pick-up and drop-off queue should be provided for a minimum of 2,350 feet of full-width storage space to 
accommodate queuing vehicles.  This will provide more than 30 percent greater than the “high demand length” 
requirement set by the MSTA School Traffic Calculator. 

• It is recommended that parent drop-off and pick-up traffic should enter and exit the site using Derry Down Lane.  
On-site, Derry Down Lane provides approximately 2,700 linear feet of queuing for parent traffic.  Of this, 
approximately 400 linear feet can be used to double-lane queue parent traffic.  This brings the total on-site 
parent queue to approximately 3,100 feet.  This exceeds the high-demand length as required by the MSTA 
School Traffic Calculator by approximately 1,300 feet or 72 percent. 

• Develop and enact a Transportation Management Plan (TMP) outlining policies and procedures for students, 
parents, and staff to manage traffic on-site. 

It should be noted that both Derry Down Lane and Thriftwood Drive are not currently maintained by either the Town of 
Apex or NCDOT.  The nearest existing public facility to the site is Stephenson Road, which is approximately 1,500 
feet along Derry Down Lane from the H-12 property line and 1,000 feet along Thriftwood Drive from the H-12 property 
line. 

E. Williams Street at Reunion Creek Parkway 

Without Reunion Creek Parkway Extension 

• There are no recommended improvements at this intersection 

With Reunion Creek Parkway Extension 

• Construct an exclusive northbound right-turn lane with 225 feet of full-width storage and appropriate taper 
• Construct an exclusive westbound left-turn lane with 325 feet of full-width storage and appropriate taper 
• Construct an exclusive westbound right-turn lane with 450 feet of full-width storage and appropriate taper 
• Extend striping for the existing southbound left-turn lane as far back as possible to Straywhile Avenue 
• Consider: the installation of a traffic signal 
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E. Williams Street / N. Main Street at Sunset Lake Road / Old Smithfield Road 

Without Reunion Creek Parkway Extension 

• Consider: construct an exclusive northbound right-turn lane with 500 feet of full-width storage and appropriate 
taper. 

• Consider: construct an exclusive westbound right-turn lane with 450 feet of full-width storage and appropriate 
taper. 

• Consider: The above recommendations will require modification of the traffic signal at this intersection. 

With Reunion Creek Parkway Extension 

• Consider: construct an exclusive northbound right-turn lane with 225 feet of full-width storage and appropriate 
taper. 

• Consider: construct an exclusive westbound right-turn lane with 350 feet of full-width storage and appropriate 
taper. 

• Consider: The above recommendations will require modification of the traffic signal at this intersection. 

Sunset Lake Road at Stephenson Road 

Without Reunion Creek Parkway Extension 

• Consider: construct a second exclusive eastbound left-turn with maximum available length of full-width storage 
and appropriate taper (maximum queue length = 1,150 feet). 
− The above recommendation to consider will require a second northbound receiving lane on Stephenson 

Road with a minimum of 600 feet of full with storage and appropriate taper to merge traffic into one 
northbound thru lane on Stephenson Road. 

− The above recommendation will require the existing eastbound left-turn lane be extended from it’s current 
storage of 150 feet. 

• Consider: extend the exclusive westbound right-turn lane to 625 feet of full-width storage and appropriate taper. 
• Consider: extend the exclusive southbound left-turn lane to 525 feet of full-width storage and appropriate taper. 
• Consider: The above recommendations will require modification of the traffic signal at this intersection. 

With Reunion Creek Parkway Extension 

• Consider: construct a second exclusive eastbound left-turn with 475 feet of full-width storage and appropriate 
taper. 
− The above recommendation to consider will require a second northbound receiving lane on Stephenson 

Road with a minimum of 600 feet of full with storage and appropriate taper to merge traffic into one 
northbound thru lane on Stephenson Road. 

− The above recommendation will require the existing eastbound left-turn lane be extended from it’s current 
storage of 150 feet to 475 feet of full-width storage and appropriate taper. 

• Consider: extend the exclusive westbound right-turn lane to 525 feet of full-width storage and appropriate taper. 
• Consider: extend the exclusive southbound left-turn lane to 525 feet of full-width storage and appropriate taper. 
• Consider: The above recommendations will require modification of the traffic signal at this intersection. 
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Stephenson Road at Thriftwood Drive / Tear Drop Circle 

Without Reunion Creek Parkway Extension 

• Construct an exclusive northbound left-turn lane with 500 feet of full-width storage and appropriate taper 
• Construct a shared eastbound left-through lane with 250 feet of full-width storage and appropriate taper 
• Construct an exclusive southbound right-turn lane with 100 feet of full-width storage and appropriate taper 

With Reunion Creek Parkway Extension 

• Construct an exclusive northbound left-turn lane with 425 feet of full-width storage and appropriate taper 
• Construct a shared eastbound left-through lane with 125 feet of full-width storage and appropriate taper 

Stephenson Road at Derry Down Lane / Cockle Burr Drive 

Without Reunion Creek Parkway Extension 

• Construct an exclusive northbound left-turn lane with 100 feet of full-width storage and appropriate taper 
• Construct a shared eastbound left-through lane with 100 feet of full-width storage and appropriate taper 

With Reunion Creek Parkway Extension 

• Construct an exclusive northbound left-turn lane with 100 feet of full-width storage and appropriate taper 
• Construct a shared eastbound left-through lane with 100 feet of full-width storage and appropriate taper 

Stephenson Road at Smith Road 

Without Reunion Creek Parkway Extension 

• There are no recommended improvements at this intersection 

With Reunion Creek Parkway Extension 

• There are no recommended improvements at this intersection 

Thriftwood Drive at Staff / Bus Driveway 

Without Reunion Creek Parkway Extension 

• Construct an unsignalized intersection with the stop-controlled intersection being the southbound Staff/Buses 
Driveway approach 

With Reunion Creek Parkway Extension 

• Construct an unsignalized intersection with the stop-controlled approach being the southbound Staff/Buses 
Driveway approach 

• Construct an exclusive eastbound left-turn lane with 500 feet of full-width storage and appropriate taper 
• Construct an exclusive westbound right-turn lane with 275 feet of full-width storage and appropriate taper 
• Construct an exclusive southbound left-turn lane with maximum available full-width storage and appropriate taper 
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Thriftwood Drive / Reunion Creek Parkway Extension at Connector Road 

Without Reunion Creek Parkway Extension 

• Provide signage and striping as necessary to inform drivers of the road termination ahead. 

With Reunion Creek Parkway Extension 

• Construct an unsignalized intersection with the stop-controlled approach being the southbound Connector Road 
approach 

The recommended improvements are shown in Figures ES-1 and ES-2. 
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Table ES-1: Level of Service Summary 

AM PM AM PM AM PM AM PM AM PM AM PM
Overall # (4.1) # (3.3) # (6.8) # (4.4) # (35.2) # (17.3) # (35.2) # (17.3) # (8.4) # (##) D (40.0) C (29.1)

EB E (38.0) D (31.1) F (60.5) E (47.2) F (##) F (197.4) F (##) F (197.4) F (##) F (##) F (77.2) D (45.8)
WB E (40.6) D (26.4) F (76.5) E (41.8) F (##) F (268.8) F (##) F (268.8) F (##) F (##) F (85.5) D (48.7)
NB # (0.1) # (0.3) # (0.1) # (0.3) # (0.2) # (0.2) # (0.2) # (0.2) # (0.1) # (0.2) C (27.9) C (27.4)
SB # (0.6) # (0.7) # (0.6) # (0.7) # (0.3) # (0.8) # (0.3) # (0.8) # (20.4) # (0.8) D (39.9) B (16.2)

Overall D (45.6) C (32.2) F (80.8) D (35.9) F (##) F (133.8) F (187.7) E (61.0) F (260.3) E (67.7) F (122.9) E (66.4)
EB C (32.4) D (55.0) C (29.9) E (56.1) F (296.4) D (49.3) F (##) F (105.3) F (209.7) E (74.8) F (189.2) F (106.7)
WB E (56.2) C (29.2) F (87.6) C (25.5) F (##) F (163.8) D (54.3) C (34.4) C (31.1) E (71.7) D (47.1) D (49.0)
NB D (42.4) C (29.2) E (75.4) D (38.2) F (##) F (125.2) F (178.6) E (77.8) F (##) E (58.4) F (130.9) E (64.8)
SB D (37.1) C (23.9) F (88.7) C (30.1) F (##) F (131.7) F (248.7) E (75.9) F (##) E (65.4) F (137.4) E (62.4)

Overall # (5.0) # (10.0) B (14.3) B (16.3) F (263.9) E (79.9) F (115.2) F (84.0) F (131.9) D (35.2) D (48.0) C (31.9)
EB # (4.3) # (1.0) A (5.9) A (3.8) F (##) A (4.3) F (132.7) A (4.0) F (167.4) B (11.1) D (38.1) C (21.4)
WB # (0.0) # (0.0) B (10.3) B (11.2) F (212.1) F (84.8) F (114.8) E (76.1) F (115.7) B (18.5) E (57.2) C (33.6)
NB - (-) - (-) - (-) - (-) - (-) - (-) - (-) - (-) - (-) - (-) - (-) - (-)
SB E (38.9) E (44.3) D (50.4) D (48.9) D (54.8) F (116.2) E (57.2) F (127.0) D (54.1) E (71.1) E (56.0) D (41.3)

Overall # (1.1) # (1.0) # (1.0) # (0.8) # (198.3) # (498.5) # (198.3) # (338.2) # (8.4) # (68.2) # (8.4) # (15.3)
EB B (12.3) B (11.8) C (15.4) C (15.0) F (##) F (##) F (##) F (##) F (##) F (179.5) F (##) E (37.4)
WB B (12.4) B (11.2) C (15.3) B (13.7) F (##) F (##) F (##) F (##) F (##) F (112.5) F (##) F (112.5)
NB # (0.1) # (0.2) # (0.1) # (0.1) # (260.4) # (1.2) # (260.4) # (1.2) # (11.1) # (1.2) # (11.1) # (1.2)
SB # (0.3) # (0.1) # (0.2) # (0.1) # (0.1) # (0.1) # (0.1) # (0.1) # (0.1) # (0.1) # (0.1) # (0.1)

Overall # (1.1) # (0.9) # (1.0) # (0.7) # (95.2) # (5.2) # (13.0) # (4.5) # (35.5) # (3.6) # (11.3) # (3.4)
EB B (13.2) B (11.9) C (17.3) B (14.9) F (##) C (19.0) E (37.7) C (15.2) F (245.7) C (18.9) F (62.0) C (16.5)
WB B (12.6) B (11.4) C (15.6) B (14.0) F (199.1) D (31.5) F (149.4) D (30.4) F (96.6) D (26.6) F (74.1) D (25.7)
NB # (0.1) # (0.2) # (0.1) # (0.1) # (3.9) # (3.1) # (3.9) # (3.1) # (3.9) # (3.1) # (3.9) # (3.1)
SB # (0.3) # (0.1) # (0.2) # (0.1) # (0.1) # (0.1) # (0.1) # (0.1) # (0.1) # (0.1) # (0.1) # (0.1)

Overall # (4.0) # (7.4) # (6.0) # (9.8) # (10.1) # (10.2) # (10.1) # (10.2) # (10.1) # (10.2) # (10.1) # (10.2)
EB # (7.6) # (6.5) # (7.1) # (5.6) # (7.2) # (5.7) # (7.2) # (5.7) # (7.2) # (5.7) # (7.2) # (5.7)
WB # (0.0) # (0.0) # (0.0) # (0.0) # (0.0) # (0.0) # (0.0) # (0.0) # (0.0) # (0.0) # (0.0) # (0.0)
NB - (-) - (-) - (-) - (-) - (-) - (-) - (-) - (-) - (-) - (-) - (-) - (-)
SB B (12.4) B (11.6) C (18.7) C (16.9) D (28.3) C (18.7) D (28.3) C (18.7) D (28.3) C (18.8) D (28.3) C (18.8)

Overall # (0.8) # (179.7) # (0.8) # (179.7) # (72.5) # (161.1) # (37.6) # (13.7)
EB # (0.0) # (0.0) # (0.0) # (0.0) # (16.4) # (0.0) # (91.3) # (0.0)
WB # (0.0) # (0.0) # (0.0) # (0.0) # (0.0) # (0.0) # (0.0) # (0.0)
NB - (-) - (-) - (-) - (-) - (-) - (-) - (-) - (-)
SB C (19.9) F (189.6) C (19.9) F (189.6) F (##) F (169.9) F (##) B (14.5)

Overall # (2.3) # (2.4) # (2.3) # (2.4)
EB # (0.0) # (0.0) # (0.0) # (0.0)
WB # (0.0) # (0.0) # (0.0) # (0.0)
NB - (-) - (-) - (-) - (-)
SB A (9.3) C (17.6) A (9.3) C (17.6)

Overall # (9.2) # (8.3) # (9.2) # (8.3) # (83.3) # (10.1) # (69.4) # (9.6)
EB - (-) - (-) - (-) - (-) - (-) - (-) - (-) - (-)
WB B (10.4) A (9.1) B (10.4) A (9.1) F (158.7) B (12.8) F (130.9) B (11.7)
NB # (0.0) # (0.0) # (0.0) # (0.0) # (0.0) # (0.0) # (0.0) # (0.0)
SB # (8.0) # (7.5) # (8.0) # (7.5) # (8.0) # (7.5) # (8.0) # (7.5)

Overall # (7.6) # (5.1) # (7.6) # (5.1) # (3.1) # (2.7) # (3.1) # (2.7)
EB # (0.0) # (0.0) # (0.0) # (0.0) # (0.0) # (0.0) # (0.0) # (0.0)
WB # (0.0) # (0.0) # (0.0) # (0.0) # (0.0) # (0.0) # (0.0) # (0.0)
NB C (15.3) B (10.2) C (15.3) B (10.2) B (11.0) A (9.4) B (11.0) A (9.4)
SB - (-) - (-) - (-) - (-) - (-) - (-) - (-) - (-)

X (X) LOS (Delay)
Unsignalized Intersection
Signalized Intersection

# No level of serv ice prov ided
## Delay exceeds 300 seconds
- (-) No movement

2026

Intersection
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Build Improved w/ 
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Build w/ Reunion CreekNo-Build Build Build Improved

Legend:
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Figure ES-1: Recommended Improvements without Reunion Creek Parkway Extension 
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Figure ES-2: Recommended Improvements with Reunion Creek Parkway Extension 
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1.0 INTRODUCTION 

H-12, also known as Felton Grove, is a proposed high school in Apex, Wake County, North Carolina.  The school is 
anticipated to be constructed by the start of the fall semester in 2024 and is located at 8550 Stephenson Road.  The 
school is anticipated to open with a full freshman and sophomore class and will not be at full capacity until the fall of 
2026.  The school is designed for a capacity of 2,350 students. 

The Town of Apex and North Carolina Department of Transportation (NCDOT) were contacted to obtain background 
information and to establish the elements to be covered in this traffic impact analysis (TIA).  A copy of the scoping 
forms and approvals can be found in the appendix. 

Access to the school is anticipated to be provided by extending two existing private roadways, Derry Down Lane and 
Thriftwood Drive.  Both facilities terminate to the east of the site and provide local access to a residential area and 
have existing full-movement access onto Stephenson Road. 

An alternate access scenario is included in this study.  Where Reunion Creek Parkway is extended from its current 
terminus west of the site and connected to Thriftwood Drive.  This would provide a continuous east/west connection 
between E. Williams Street and Stephenson Road.  This would improve traffic dispersion and reduce the volume of 
traffic on Stephenson Road; particularly at the intersection of Stephenson Road at Sunset Lake Road.  The extension 
of Reunion Creek Parkway is shown on the Town of Apex Thoroughfare and Collector Street Plan Map as a future 
major collector.  This connection is currently not funded by either the Town of Apex or the Wake County Public 
School System.  Accordingly, this is not anticipated to be completed by the time the school is operating at full 
capacity. 

Figure 1 shows the existing site and study area.  Figure 2 shows the most recent version of the site plan.  An 
electronic copy of the site plan is provided in the appendix. 

This report evaluates the feasibility of the adjacent transportation system to accommodate the traffic demands 
associated with the school expansion for the Build year of 2026.  Trip generation, trip distribution, and traffic analysis 
for the following AM and PM peak hours scenarios are included in this study: 

• 2020 Existing; 
• 2026 No-Build; 
• 2026 Build; 
• 2026 Build with Improvements; 
• 2026 Build with Reunion Creek Parkway Extension; 
• 2026 Build with Improvements and Reunion Creek Parkway Extension. 
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Figure 1: Site Location and Study Area 
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Figure 2: Site Plan 
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2.0 INVENTORY OF TRAFFIC CONDITIONS 

2.1 STUDY AREA 

Stantec coordinated with the Town of Apex, NCDOT Division 5, District 1, NCDOT Congestion Management, and 
NCDOT Municipal School Transportation Assistance (MSTA) to determine the appropriate study area and 
assumptions.  The final scoping document and approval emails are included in the appendix.  The following existing 
intersections were agreed upon to be analyzed to determine the associated impacts associated with the school 
expansion. 

• E. Williams St. at Reunion Creek Pkwy.     existing stop-controlled intersection 
• E. Williams St. / N. Main St. at Sunset Lake Rd. / Old Smithfield Rd.  existing signalized intersection 
• Sunset Lake Road at Stephenson Road;     existing stop-controlled intersection 
• Stephenson Rd. at Thriftwood Dr. / Tear Drop Cir.   existing stop-controlled intersection 
• Stephenson Rd. at Derry Down Ln. / Cockle Burr Dr.   existing stop-controlled intersection 
• Stephenson Rd. at Smith Rd.      existing stop-controlled intersection 

The new school will be accessed by up to three (3) extensions of roads onto the site: 

2.1.1 Thriftwood Drive 

Classified as a major collector on the Town of Apex Thoroughfare and Collector Street Plan Map1 (adopted February 
5, 2019, last amended October 6, 2020), Thriftwood Drive travels east / west providing access to residential areas.  It 
currently intersects Stephenson Road across from Tear Drop Circle at a full movement unsignalized intersection. 

The Town of Apex Thoroughfare and Collector Street Plan Map1 shows Thriftwood Drive ultimately being connected 
to Reunion Creek Parkway. 

Two (2) driveways are proposed for Thriftwood Drive.  One leading to staff parking and bus pick-up & drop-off zones, 
and another connecting Thriftwood Drive to Derry Down Lane, student parking, and parent pick-up & drop-off zones 
(referred to in this report as “Connector Road”). 

2.1.2 Derry Down Lane 

Classified as a minor collector on the Town of Apex Thoroughfare and Collector Street Plan Map1, Derry Down Lane 
travels east / west providing access to residential areas.  It currently intersects Stephenson Road across from Cockle 
Burr Drive at a full movement unsignalized intersection. 

Derry Down Lane, will terminate on-site at  surface parking lot and parking deck serving student drivers. 

2.1.3 Reunion Creek Parkway 

Classified as a major collector on the Town of Apex Thoroughfare and Collector Street Plan Map1, Reunion Creek 
Parkway travels east / west providing access to residential areas.  It currently intersects E. Williams Street at a full 
movement unsignalized intersection across from the Hope Community Church driveway. 



H-12 (FELTON GROVE) HIGH SCHOOL TRAFFIC IMPACT ANALYSIS 

Inventory of Traffic Conditions 
November 30, 2020 

 2.5 
 

The Town of Apex Thoroughfare and Collector Street Plan Map1 shows Reunion Creek Parkway ultimately being 
connected to Thriftwood Drive. 

2.2 EXISTING ROADWAY CONDITIONS 

Table 1 provides a detailed description of the existing study area roadway network.  All functional classification and 
average annual daily traffic (AADT) information were obtained from NCDOT via the NCDOT.gov website. 

Table 1: Existing Conditions 

Road 
Name 

Road 
Number 

Primary 
Cross-
Section 

Functional 
Classification2 

2015-2019 
AADT3 
(vpd) 

Speed Limit 
(mph) 

Maintenance 
Agency 

E Williams 
Street NC 55 2 or 3 lanes 

undivided Minor Arterial 13,000 
(2017) 45 mph NCDOT 

N Main Street NC 55 2 lanes 
undivided Minor Arterial 15,500 

(2019) 45 mph NCDOT 

Sunset Lake 
Road SR 1301 2 or 3 lanes 

undivided Major Collector 
11,500-
12,500 
(2019) 

45 mph NCDOT 

Old 
Smithfield 

Road 
SR 1172 3 lanes 

undivided Local - 35 mph NCDOT 

Stephenson 
Road SR 1302 2 lanes 

undivided Local 4,900 (2015) 35 mph NCDOT 

Reunion 
Creek 

Parkway 
- 2 lanes 

undivided Local - 25 mph Town of Apex 

Thriftwood 
Drive - 2 lanes 

undivided Local - 35 mph Private Road 

Tear Drop 
Circle - 2 lanes 

undivided Local - 35 mph Private Road 

Derry Down 
Lane - 2 lanes 

undivided Local - 35 mph Private Road 

Cockle Burr 
Drive - 2 lanes 

undivided Local - 35 mph Private Road 

Smith Road SR 1303 2 lanes 
undivided Local - 35 mph NCDOT 

Speed limits on-campus are 10 miles per hour (mph) per NCDOT MSTA.  The existing lane configuration and traffic 
control for the study area intersections are illustrated in Figure 3. 
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Figure 3: Existing Lane Configurations and Traffic Control 
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3.0 TRIP GENERATION 

The new high school is proposed to have a maximum enrollment of 2,350 students.  At the request of NCDOT MSTA 
staff, available traffic data was reviewed at four (4) similar public high schools in Wake and Durham Counties.  Those 
are as follows: 

• Apex High School, Apex, Wake County 
• Fuquay Varina High School; Fuquay-Varina, Wake County 
• Garner High School, Garner, Wake County 
• North Durham High School, Durham, Durham County 

The resultant trip generation rates for AM and PM peak hour traffic was lower than the rates provided by the MSTA 
School Calculator4.  To be conservative, it was recommended that the trip generation results from the MSTA School 
Calculator4 be used as part of this study.  This letter, supporting documentation, and MSTA School Calculator4 can be 
found in the appendix.  Trip generation results from the MSTA School Calculator4 are shown in Table 2. 

Table 2: Trip Generation 

Category 
AM Peak Hour Trips 

(VPH) 
PM Peak Hour Trips 

(VPH) 
Enter Exit Enter Exit 

Total Trips 1107 253 139 776 
Parents 216 216 102 102 

Buses 37 37 37 37 

Staff 217 0 0 0 

Student Drivers 637 0 0 637 

3.1 SIMILAR SITES PARENT QUEUE 

The traffic studies for the four (4) existing schools did not provide sufficient information to determine the on-site 
queuing needed for this proposed high school.  This is discussed in the letter contained in the appendix of this report. 

The MSTA School Calculator4 provides a high demand length of 1,804 feet for a 2,350 student public high school.  
MSTA has expressed concerns regarding the MSTA School Calculator4 under-estimating by as much as thirty 
percent (30%).  An additional 30% of on-site queuing would result in approximately 2,345 linear feet. 

Wake County Public School System staff have agreed to route parent pick-up and drop-off traffic in and out using 
Derry Down Lane.  This provides approximately 2,700 linear feet of queuing for parent traffic.  Of this, approximately 
400 linear feet can be used to double-lane queue parent traffic.  This brings the total on-site parent queue to 
approximately 3,100 feet.  This exceeds the high-demand length as required by the MSTA School Calculator4 by 
approximately 1,300 feet or 72 percent. 
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It should be noted that both Derry Down Lane and Thriftwood Drive are not currently maintained by either the Town of 
Apex or NCDOT.  Between the site and Stephenson Road, the nearest existing public facility, traffic must use the 
following: 

• Approximately 1,500 linear feet of Derry Down Lane from Stephenson Road to school property 
• Approximately 1,000 linear feet of Thriftwood Drive from Stephenson Road to school property 
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4.0 TRIP DISTRIBUTION 

The following subsections detail the methodology used to account for future school traffic.  

4.1 NEW TRIP DISTRIBUTION AND ASSIGNMENT 

Trips, as estimated by the MSTA School Calculator4 for a 2,350-student enrollment high school, were distributed and 
assigned to the study intersections separately for the student, parent, and bus/staff trips.  These percentages were 
developed using turning movement counts obtained at the existing school driveways, the school base attendance 
area map, historic AADT counts, and engineering judgment.  The trip distribution was submitted and approved by 
both NCDOT and the Town of Apex staff during scoping. 

The following percentages were used in the AM and PM peak hours: 

• 35 percent to/from the north on East Williams Street; 
• 35 percent to/from the west on Old Smithfield Road; 
• 15 percent to/from the south on East Williams Street; 
• 10 percent to/from the east on Sunset Lake Road; and 
• 5 percent to/from the north on Smith Road. 
 
On-site patterns are illustrated in Figure 4 and Figure 5 

Student trip distribution and trip assignment for both alternatives are illustrated in Figure 6 to Figure 9. 

Parent, bus, and staff trip distribution and trip assignment for both alternatives are illustrated in Figure 10 to Figure 
17. 
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Figure 4: Traffic Pattern 
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Figure 5: Traffic Pattern – Reunion Creek Alternative 

 



H-12 (FELTON GROVE) HIGH SCHOOL TRAFFIC IMPACT ANALYSIS 

Trip Distribution 
November 30, 2020 

 4.12 
 

Figure 6: Student Trip Distribution 
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Figure 7: Student Trip Distribution – Reunion Creek Alternative 
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Figure 8: Student Trips 
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Figure 9: Student Trips – Reunion Creek Alternative 
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Figure 10: Parent Trip Distribution 
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Figure 11: Parent Trip Distribution – Reunion Creek 
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Figure 12: Parent Trips 
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Figure 13: Parent Trips – Reunion Creek 
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Figure 14: Staff/Buses Trip Distribution 
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Figure 15: Staff/Buses Trip Distribution – Reunion Creek 
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Figure 16: Staff/Buses Trips 
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Figure 17: Staff/Buses Trips – Reunion Creek 
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5.0 TRAFFIC VOLUMES 

5.1 EXISTING TRAFFIC VOLUMES 

5.1.1 Previous Counts 

Counts collected during the Horton Park and Sunset Lake Apartments traffic impact analysis were used at several of 
the study intersections. These counts are as follows: 

• E Williams Street/N Main Street & Sunset Lake Road/Old Smithfield Road (Sunset Lake Apartments – 9/7/2016) 
• Sunset Lake Road & Stephenson Road (Sunset Lake Apartments – 9/7/2016) 
• Stephenson Road & Smith Road (Horton Park – 5/3/2017) 

After a review of historical daily traffic volumes from 2003 to 2017, volumes have grown rapidly along Sunset Lake 
Road.  Traffic on other facilities within the study area show stagnant or very little growth over the same time period.  
As a result, these counts were grown by 1% annually out to 2020, with the exception of through movements on 
Sunset Lake Road and Old Smithfield Road which were grown out by 4% annually.  This approach was documented 
and approved as part of the NCDOT TIA Scoping Checklist.  The Scoping Checklist, traffic counts, and all traffic 
volume calculations can be found in the appendix. 

It should be noted that when volumes were not available for the 2:00-4:00 time period, volumes were adjusted 
proportionally based on the Sunset Lake Road & Stephenson Road intersections. 

5.1.2 Traffic Counts 

Where data was not available, morning (7:00 – 9:00 AM) and afternoon (2:00 – 4:00 PM) turning movement counts 
were collected on September 22, 2020, at the intersections listed below. 

• E Williams Street & Reunion Creek Parkway 
• Stephenson Road & Thriftwood Drive/Tear Drop Circle 
• Stephenson Road & Derry Down Lane/Cockle Burr Drive 

All counts were performed in five (5) minute intervals per NCDOT MSTA requirements.  Due to the COVID-19 
pandemic, these counts may not be reflective of pre-pandemic traffic.  To account for this, the traffic counts discussed 
in section 5.1.1, and these were balanced.  The traffic counts and all traffic volume calculations can be found in the 
appendix. 

5.1.3 Volume Balancing 

Using the previous traffic counts discussed in section 5.1.1 that have been projected to 2020 and the collected traffic 
counts discussed in section 5.1.2, the traffic volumes were then balanced throughout the study area.  This produces 
both a balanced network and normalizes traffic to pre-pandemic levels.  The balanced 2020 existing traffic volumes 
are shown in Figure 18 and the traffic volume calculations are provided in the appendix. 
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5.2 APPROVED DEVELOPMENTS 

Two approved developments were also included in this analysis: 

• Horton Park – located north of the H-12 High School site with access from E Williams Street and Smith Road 
• Sunset Lake Apartments – located on the east side of Stephenson Road north of the Sunset Lake Road & 

Stephenson Road intersection 

Since the Sunset Lake Apartments driveway in the future No-Build/Build scenarios is located on Stephenson Road 
between Sunset Lake Road and Thriftwood Drive, a slight imbalance occurs in that section of Stephenson Road.  
This condition exists in all future-year (i.e. 2026) traffic conditions. 

Copies of these traffic studies can be found in the appendix.  Site trips generated by these approved developments 
traveling along study roads/intersections were included in the future No-Build and Build volumes. The trips generated 
by the approved developments are shown in Figure 19. 

5.3 NO-BUILD TRAFFIC VOLUMES 

The balanced 2020 Existing traffic volumes were grown by 1% annually out to 2026, except the through movements 
on Sunset Lake Road and Old Smithfield Road which were grown out by 4% annually. The background growth 
between the Existing and No-Build scenarios is shown in Figure 20. The 2026 No-Build traffic volumes are shown in 
Figure 21. 

5.4 BUILD TRAFFIC VOLUMES 

The 2026 Build traffic volumes include the 2026 No-Build traffic and the proposed development traffic discussed in 
Section 3.0 and Section 4.0. The total school traffic volumes are shown in Figure 22 and Figure 23. The 2026 Build 
traffic volumes are shown in Figure 24. The 2026 Build traffic volumes with the Reunion Creek Extension are shown 
in Figure 25. 

5.4.1 Peak Hour Factors 

The total 2026 Build traffic volumes include both the school traffic and the traffic volumes from the 2026 No-Build 
analysis.  The No-Build traffic volumes were assumed to operate with a peak hour factor (PHF) of 0.9 whereas traffic 
to/from the proposed school is assumed to operate with a PHF of 0.5.  Weighted averages were used to determine 
the individual movement PHFs in the Build and Build-Improved analysis scenarios.  Traffic volume calculations, 
including PHF calculations, are contained in the appendix. 
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Figure 18: 2020 Existing Traffic Volumes 
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Figure 19: Approved Development Volumes 
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Figure 20: Background Growth Volumes 
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Figure 21: 2026 No-Build Traffic Volumes 
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Figure 22: Total School Trips 
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Figure 23: Total School Trips – Reunion Creek 
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Figure 24: 2026 Build Traffic Volumes 
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Figure 25: 2026 Build – Reunion Creek Traffic Volumes 
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6.0 TRAFFIC ANALYSIS 

Capacity analyses were performed for the roadway network in the study area.  The traffic analysis program Synchro 
Version 10 was used to analyze all signalized and stop-controlled intersections according to methods put forth by the 
Transportation Research Board’s Highway Capacity Manual (HCM)5.  The HCM defines capacity as the ”maximum 
rate of flow at which persons or vehicles can be reasonably expected to traverse a point or uniform section of a lane 
or roadway during a specified period under the prevailing roadway, traffic, and control conditions, usually expressed 
as vehicles per lane per hour.” 

Level of service (LOS) is a term used to describe different traffic conditions and is defined as a “qualitative measure 
describing operational conditions within a traffic stream, and their perception by motorists / or passengers.”  LOS 
varies from Level A, representing free flow, to Level F where traffic breakdown conditions are evident.  At an 
unsignalized intersection, the primary traffic on the main roadway is virtually uninterrupted.  Therefore, the overall 
delay for the intersection is usually less than what is calculated for the minor street movements.  The overall 
intersection delay and the delay for the intersections’ s minor movement(s) are reported in the summary tables of this 
report.  Generally, LOS D is acceptable for signalized intersections in suburban areas during peak periods.  For 
unsignalized intersections, it is not uncommon for some of the minor street movements or approaches to be operating 
at LOS F during peak hour conditions and that is not necessarily indicative of an area that requires improvements.  
Schools generate traffic uniquely as the traffic occurs for a short duration in the morning and another in mid-afternoon 
on weekdays while school is in session.  Outside of these short durations, schools generate minimal traffic.  As a 
result of this, NCDOT is accepting of higher delays (i.e. LOS D, E, or F) at intersections near schools. 

Capacity analyses were completed by the NCDOT Congestion Management Capacity Analysis Guidelines6, and the 
requirements for school traffic operations studies outlined in the MSTA School Calculator4.  Table 3 presents the 
criteria of each LOS as indicated in the HCM5. 

Table 3: Level of Service Criteria 

Level of Service 
(LOS) 

Signalized Intersection 
Control Delay 

(seconds / vehicle) 

Unsignalized Intersection 
Control Delay 

(seconds / vehicle) 
A ≤ 10 ≤ 10 

B >10 and ≤ 20 >10 and ≤ 15 

C >20 and ≤ 35 >15 and ≤ 25 

D >35 and ≤ 55 >25 and ≤ 35 

E >55 and ≤ 80 >35 and ≤ 50 

F >80 >50 

Capacity analyses were performed for the following conditions: 

• 2020 Existing; 
• 2026 No-Build 
• 2026 Build; 
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• 2026 Build with Improvements; 
• 2026 Build with Reunion Creek Parkway Extension; 
• 2026 Build with Improvements and Reunion Creek Parkway Extension. 

SimTraffic runs were completed for all scenarios to observe the predicted traffic operations throughout the study area 
during each of the peak hours.  As in standard practice, ten (10) SimTraffic analysis runs were performed for each 
scenario, using MSTA simulation settings.  Detailed SimTraffic reports can be found in the appendix. 

All Synchro files and detailed printouts can be found in the appendix.  A summary of the results of the analyses is 
provided in the following sub-sections. 

6.1 2020 EXISTING 

In the base year of 2020 under the existing geometric conditions, all study intersections and approaches operate at 
an acceptable LOS with the following exceptions: 

• Eastbound and westbound approaches at E Williams Street & Reunion Creek Parkway in the AM Peak 
• Westbound approach at E Williams Street & Sunset Lake Road in the AM Peak 
• Southbound approach at Sunset Lake Road & Stephenson Road in both peak hours 
 
Synchro LOS and delay results are listed in Table 4 and illustrated in Figure 26. 

Table 4: 2020 Existing Level of Service and Delay 

Overall EB WB NB SB
AM # (4.1) E (38.0) E (40.6) # (0.1) # (0.6)
PM # (3.3) D (31.1) D (26.4) # (0.3) # (0.7)
AM D (45.6) C (32.4) E (56.2) D (42.4) D (37.1)
PM C (32.2) D (55.0) C (29.2) C (29.2) C (23.9)
AM # (5.0) # (4.3) # (0.0) - (-) E (38.9)
PM # (10.0) # (1.0) # (0.0) - (-) E (44.3)
AM # (1.1) B (12.3) B (12.4) # (0.1) # (0.3)
PM # (1.0) B (11.8) B (11.2) # (0.2) # (0.1)
AM # (1.1) B (13.2) B (12.6) # (0.1) # (0.3)
PM # (0.9) B (11.9) B (11.4) # (0.2) # (0.1)
AM # (4.0) # (7.6) # (0.0) - (-) B (12.4)
PM # (7.4) # (6.5) # (0.0) - (-) B (11.6)

X (X) LOS (Delay)
Unsignalized Intersection
Signalized Intersection

# No level of serv ice prov ided
- (-) No movement

Stephenson Rd & Derry Down 
Ln/Cockle Burr Dr

Stephenson Rd & Smith Rd

Legend:

2020 Existing

E Williams St & Reunion Creek Pkwy

E Williams St/N Main St & Sunset Lake 
Rd/Old Smithfield Rd

Sunset Lake Rd & Stephenson Rd

Stephenson Rd & Thriftwood Dr/Tear 
Drop Cir

LOS/Delay
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Figure 26: 2020 Existing Level of Service and Delay 
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6.2 2026 NO-BUILD 

As part of the Sunset Lake Apartments, a traffic signal and geometric improvements at the intersection of Stephenson 
Road at Sunset Lake Road are assumed to be constructed in this scenario.  Signal plans showing these 
improvements can be found in the appendix. 

In the future year of 2026, all study intersections and approaches operate similarly as shown in the 2020 Existing 
analysis with exception of the E Williams Street & Sunset Lake Road intersection which now operates at LOS F in the 
AM peak hour with several approaches operating at LOS E or F in both peak hours. The operations at Sunset Lake 
Road & Stephenson Road improve between the Existing and No-Build analysis due to the signal and associated 
improvements committed to by the Sunset Lake Apartments development. 

Synchro LOS and delay results are listed in Table 5 and illustrated in Figure 27. 

Table 5: 2026 No-Build Level of Service and Delay 

Overall EB WB NB SB
AM # (6.8) F (60.5) F (76.5) # (0.1) # (0.6)
PM # (4.4) E (47.2) E (41.8) # (0.3) # (0.7)
AM F (80.8) C (29.9) F (87.6) E (75.4) F (88.7)
PM D (35.9) E (56.1) C (25.5) D (38.2) C (30.1)
AM B (14.3) A (5.9) B (10.3) - (-) D (50.4)
PM B (16.3) A (3.8) B (11.2) - (-) D (48.9)
AM # (1.0) C (15.4) C (15.3) # (0.1) # (0.2)
PM # (0.8) C (15.0) B (13.7) # (0.1) # (0.1)
AM # (1.0) C (17.3) C (15.6) # (0.1) # (0.2)
PM # (0.7) B (14.9) B (14.0) # (0.1) # (0.1)
AM # (6.0) # (7.1) # (0.0) - (-) C (18.7)
PM # (9.8) # (5.6) # (0.0) - (-) C (16.9)

X (X) LOS (Delay)
Unsignalized Intersection
Signalized Intersection

# No level of serv ice prov ided
- (-) No movement

Legend:

LOS/Delay
2026 No-Build

E Williams St & Reunion Creek Pkwy

E Williams St/N Main St & Sunset Lake 
Rd/Old Smithfield Rd

Sunset Lake Rd & Stephenson Rd

Stephenson Rd & Thriftwood Dr/Tear 
Drop Cir

Stephenson Rd & Derry Down 
Ln/Cockle Burr Dr

Stephenson Rd & Smith Rd
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Figure 27: 2026 No-Build Level of Service and Delay 
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6.3 2026 BUILD WITHOUT IMPROVEMENTS 

This analysis scenario evaluates traffic operations with the addition of the H-12 High School trips but without any 
improvements.  Under these conditions, study intersections and approaches operate with longer delays as detailed in 
Table 6 and Figure 28.  The following poor operations should be noted: 

• The signalized intersections at E Williams Street & Sunset Lake Road and Sunset Lake Road & Stephenson 
Road operate at LOS E and F in both peak hours, with many approaches having a delay over 300 seconds in the 
AM peak hour. 
− There is extensive queueing along Sunset Lake Road at the Sunset Lake Road & Stephenson Road 

intersection as a result of heavy left turns from eastbound Sunset Lake Road to access the school 
• The unsignalized intersection of Stephenson Road at Thriftwood Drive operates at LOS F in both peak hours 

with delays exceeding 300 seconds from the side street approaches. 
− There is extensive queuing along Stephenson Road as a result of heavy left turns from northbound 

Stephenson Road to access the school 
• The unsignalized intersection of Stephenson Road at Derry Down Lane operates at LOS F in the AM peak hour. 
• The unsignalized E Williams Street & Reunion Creek Parkway intersection operates at LOS F in both peak hours 

as a result of queuing spilling back from the E Williams Street & Sunset Lake Road intersection. 
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Table 6: 2026 Build Level of Service and Delay 

Overall EB WB NB SB
AM # (35.2) F (##) F (##) # (0.2) # (0.3)
PM # (17.3) F (197.4) F (268.8) # (0.2) # (0.8)
AM F (##) F (296.4) F (##) F (##) F (##)
PM F (133.8) D (49.3) F (163.8) F (125.2) F (131.7)
AM F (263.9) F (##) F (212.1) - (-) D (54.8)
PM E (79.9) A (4.3) F (84.8) - (-) F (116.2)
AM # (198.3) F (##) F (##) # (260.4) # (0.1)
PM # (498.5) F (##) F (##) # (1.2) # (0.1)
AM # (95.2) F (##) F (199.1) # (3.9) # (0.1)
PM # (5.2) C (19.0) D (31.5) # (3.1) # (0.1)
AM # (10.1) # (7.2) # (0.0) - (-) D (28.3)
PM # (10.2) # (5.7) # (0.0) - (-) C (18.7)
AM # (0.8) # (0.0) # (0.0) - (-) C (19.9)
PM # (179.7) # (0.0) # (0.0) - (-) F (189.6)
AM # (9.2) - (-) B (10.4) # (0.0) # (8.0)
PM # (8.3) - (-) A (9.1) # (0.0) # (7.5)
AM # (7.6) # (0.0) # (0.0) C (15.3) - (-)
PM # (5.1) # (0.0) # (0.0) B (10.2) - (-)

X (X) LOS (Delay)
Unsignalized Intersection
Signalized Intersection

# No level of serv ice prov ided
## Delay exceeds 300 seconds
- (-) No movement

Legend:

Derry Down Ln/Student Dwy & 
Connector Rd

LOS/Delay
2026 Build

E Williams St & Reunion Creek Pkwy

E Williams St/N Main St & Sunset Lake 
Rd/Old Smithfield Rd

Sunset Lake Rd & Stephenson Rd

Stephenson Rd & Thriftwood Dr/Tear 
Drop Cir

Stephenson Rd & Derry Down 
Ln/Cockle Burr Dr

Stephenson Rd & Smith Rd

Thriftwood Dr & Staff/Buses Dwy

Connector Rd & Parent Dwy
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Figure 28: 2026 Build Level of Service and Delay 
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6.4 2026 BUILD WITH IMPROVEMENTS 

Geometric improvements such as the installation of turn-lanes are analyzed in this scenario.  These items are listed 
in the Recommendations section. Table 7 and Figure 29 shows the results of the capacity analysis under the 2026 
Build-Improved traffic conditions. 

Table 7: 2026 Build-Improved Level of Service and Delay 

 

  

Overall EB WB NB SB
AM # (35.2) F (##) F (##) # (0.2) # (0.3)
PM # (17.3) F (197.4) F (268.8) # (0.2) # (0.8)
AM F (187.7) F (##) D (54.3) F (178.6) F (248.7)
PM E (61.0) F (105.3) C (34.4) E (77.8) E (75.9)
AM F (115.2) F (132.7) F (114.8) - (-) E (57.2)
PM F (84.0) A (4.0) E (76.1) - (-) F (127.0)
AM # (198.3) F (##) F (##) # (260.4) # (0.1)
PM # (338.2) F (##) F (##) # (1.2) # (0.1)
AM # (13.0) E (37.7) F (149.4) # (3.9) # (0.1)
PM # (4.5) C (15.2) D (30.4) # (3.1) # (0.1)
AM # (10.1) # (7.2) # (0.0) - (-) D (28.3)
PM # (10.2) # (5.7) # (0.0) - (-) C (18.7)
AM # (0.8) # (0.0) # (0.0) - (-) C (19.9)
PM # (179.7) # (0.0) # (0.0) - (-) F (189.6)
AM # (9.2) - (-) B (10.4) # (0.0) # (8.0)
PM # (8.3) - (-) A (9.1) # (0.0) # (7.5)
AM # (7.6) # (0.0) # (0.0) C (15.3) - (-)
PM # (5.1) # (0.0) # (0.0) B (10.2) - (-)

X (X) LOS (Delay)
Unsignalized Intersection
Signalized Intersection

# No level of serv ice prov ided
## Delay exceeds 300 seconds
- (-) No movement

Legend:

Derry Down Ln/Student Dwy & 
Connector Rd

LOS/Delay
2026 Build Improved

E Williams St & Reunion Creek Pkwy

E Williams St/N Main St & Sunset Lake 
Rd/Old Smithfield Rd

Sunset Lake Rd & Stephenson Rd

Stephenson Rd & Thriftwood Dr/Tear 
Drop Cir

Stephenson Rd & Derry Down 
Ln/Cockle Burr Dr

Stephenson Rd & Smith Rd

Thriftwood Dr & Staff/Buses Dwy

Connector Rd & Parent Dwy
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The results of this analysis show that the new turn lanes at the Stephenson Road intersections with Thriftwood Drive 
and Derry Down Lane do not significantly improve operations at these intersections. It was noted from the SimTraffic 
simulation runs however that the additional turn lanes did improve flow into and out of the school during both peak 
hours by allowing predominantly right-turning traffic exiting the school to not be impeded by vehicles making a left 
onto Stephenson Road. 

Additional turn lane improvements at the intersections of E Williams St & Sunset Lake Road and Stephenson Road & 
Sunset Lake Road would significantly improve operations in both peak hours. The addition of a northbound right and 
westbound right-turn lane at the E Williams St & Sunset Lake Road may reduce the overall delay by 160 seconds in 
the AM peak hour and 75 seconds in the PM peak hour. The addition of a second eastbound left turn lane at 
Stephenson Road & Sunset Lake Road, along with a second receiving lane along northbound Stephenson Road  
may reduce the overall delay by 150 seconds in the AM peak hour.  The second receiving lane should provide a 
minimum of 600 feet of full-width lane before merging into the single northbound lane on Stephenson Road.  It should 
be noted that the adjacent development (i.e. Sunset Lake Apartments) and right-of-way constraints in the northwest 
quadrant of the intersection of Sunset Lake Road at Stephenson Road may prohibit the construction of this 
improvement. 

6.4.1 SimTraffic Operations 

SimTraffic runs were completed for each of the analysis scenarios.  In-order to verify proposed turn-bay storage 
lengths, Table 8 summarizes the queuing results from the Build-improved scenario for both Synchro (95th percentile 
queues) and SimTraffic (maximum observed queues).  As improvements are only recommended at the proposed 
school driveways, queues are not included in the table for other study intersections.  These queues can be found in 
the appendix. 
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Table 8: Queue Length Summary 

Intersection / Movement 
Recommended 

Storage 
(feet) 

2026 Build-Improved 
AM Peak Hour PM Peak Hour 

95th %’ile 
Queue (ft.) 

Max. Obs. 
Queue (ft.) 

95th %’ile 
Queue (ft.) 

Max. Obs. 
Queue (ft.) 

Stephenson 
Road & 

Thriftwood 
Drive/Tear 
Drop Circle 

Northbound 
Left 500 2570 600+ 5 49 

Eastbound Left-
Through 250 N/A 175 63 350 

Southbound 
Right 100 0 33 0 6 

Stephenson 
Road & Derry 

Down 
Lane/Cockle 
Burr Drive 

Northbound 
Left 100 38 73 15 63 

Eastbound Left-
Through 100 98 49 13 41 

Sunset Lake 
Road & 

Stephenson 
Road 

Eastbound Left Max Available 773 1138 42 150 

Westbound 
Right 625 559 725 167 537 

Southbound 
Left 525 312 272 514 296 

E Williams 
Street/North 

Main Street & 
Sunset Lake 

Road/Old 
Smithfield 

Road 

Northbound 
Right 500 376 600 100 477 

Westbound 
Right 450 419 241 175 234 

N/A = No queue provided by Synchro 

Queuing results show that there is sufficient storage for these movements with exception of the northbound left-turn 
lane at the Stephenson Road & Thriftwood Drive intersection where the HCM 95th percentile queue is 2570 feet in the 
AM peak, but the recommended storage length is 500 feet. In the SimTraffic simulation runs, it was observed that the 
queue for the northbound left movement extended south to the Sunset Lake Road & Stephenson Road intersection. 
As Thriftwood Drive is the student entrance and exit to the H-12 High School, the northbound left-turn movement will 
only occur for a short duration in the AM peak period.  
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Figure 29: 2026 Build with Improvements Level of Service and Delay 
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6.5 2026 BUILD WITHOUT IMPROVEMENTS – REUNION CREEK 

This analysis scenario evaluates traffic operations with the addition of the H-12 High School trips but with the 
extension of Reunion Creek Parkway to Thriftwood Drive.  Under these conditions, study intersections and 
approaches operate with longer delays as detailed in Table 9 and Figure 30. The following poor operations should be 
noted: 

• The signalized intersections at E Williams Street & Sunset Lake Road operate at LOS E and F in both peak 
hours. 

• The signalized intersection of Sunset Lake Road & Stephenson Road operates at LOS F in the AM peak. 
• The unsignalized intersection of Stephenson Road at Thriftwood Drive operates at LOS F in both peak hours 

with delays exceeding 300 seconds from the side street approaches in the AM peak. 
• The unsignalized intersection of Stephenson Road at Derry Down Lane operates at LOS F in the AM peak hour. 
• The unsignalized E Williams Street & Reunion Creek Parkway intersection operates at LOS F in both peak hours 

as a result of increased trips entering and exiting Reunion Creek Parkway to access the school. Delays exceed 
300 seconds from the side street approaches. 
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Table 9: 2026 Build – Reunion Creek Level of Service and Delay 

Overall EB WB NB SB
AM # (8.4) F (##) F (##) # (0.1) # (20.4)
PM # (##) F (##) F (##) # (0.2) # (0.8)
AM F (260.3) F (209.7) C (31.1) F (##) F (##)
PM E (67.7) E (74.8) E (71.7) E (58.4) E (65.4)
AM F (131.9) F (167.4) F (115.7) - (-) D (54.1)
PM D (35.2) B (11.1) B (18.5) - (-) E (71.1)
AM # (8.4) F (##) F (##) # (11.1) # (0.1)
PM # (68.2) F (179.5) F (112.5) # (1.2) # (0.1)
AM # (35.5) F (245.7) F (96.6) # (3.9) # (0.1)
PM # (3.6) C (18.9) D (26.6) # (3.1) # (0.1)
AM # (10.1) # (7.2) # (0.0) - (-) D (28.3)
PM # (10.2) # (5.7) # (0.0) - (-) C (18.8)
AM # (72.5) # (16.4) # (0.0) - (-) F (##)
PM # (161.1) # (0.0) # (0.0) - (-) F (169.9)
AM # (2.3) # (0.0) # (0.0) - (-) A (9.3)
PM # (2.4) # (0.0) # (0.0) - (-) C (17.6)
AM # (83.3) - (-) F (158.7) # (0.0) # (8.0)
PM # (10.1) - (-) B (12.8) # (0.0) # (7.5)
AM # (3.1) # (0.0) # (0.0) B (11.0) - (-)
PM # (2.7) # (0.0) # (0.0) A (9.4) - (-)

X (X) LOS (Delay)
Unsignalized Intersection
Signalized Intersection

# No level of serv ice prov ided
## Delay exceeds 300 seconds
- (-) No movement

Legend:

Derry Down Ln/Student Dwy & 
Connector Rd

LOS/Delay
2026 Build w/ Reunion Creek

E Williams St & Reunion Creek Pkwy

E Williams St/N Main St & Sunset Lake 
Rd/Old Smithfield Rd

Sunset Lake Rd & Stephenson Rd

Stephenson Rd & Thriftwood Dr/Tear 
Drop Cir

Stephenson Rd & Derry Down 
Ln/Cockle Burr Dr

Stephenson Rd & Smith Rd

Thriftwood Dr & Staff/Buses Dwy

Thriftwood Dr/Reunion Creek 
Extension & Connector Rd

Connector Rd & Parent Dwy
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Figure 30: 2026 Build – Reunion Creek Level of Service and Delay 
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6.6 2026 BUILD WITH IMPROVEMENTS – REUNION CREEK 

Geometric improvements such as the installation of turn-lanes are analyzed in this scenario.  These items are listed 
in the Recommendations section. Table 10 lists and illustrates the results of the capacity analysis under the 2026 
Build-Improved traffic conditions.  

Table 10: 2026 Build-Improved Level of Service and Delay 

 

  

Overall EB WB NB SB
AM D (40.0) F (77.2) F (85.5) C (27.9) D (39.9)
PM C (29.1) D (45.8) D (48.7) C (27.4) B (16.2)
AM F (122.9) F (189.2) D (47.1) F (130.9) F (137.4)
PM E (66.4) F (106.7) D (49.0) E (64.8) E (62.4)
AM D (48.0) D (38.1) E (57.2) - (-) E (56.0)
PM C (31.9) C (21.4) C (33.6) - (-) D (41.3)
AM # (8.4) F (##) F (##) # (11.1) # (0.1)
PM # (15.3) E (37.4) F (112.5) # (1.2) # (0.1)
AM # (11.3) F (62.0) F (74.1) # (3.9) # (0.1)
PM # (3.4) C (16.5) D (25.7) # (3.1) # (0.1)
AM # (10.1) # (7.2) # (0.0) - (-) D (28.3)
PM # (10.2) # (5.7) # (0.0) - (-) C (18.8)
AM # (37.6) # (91.3) # (0.0) - (-) F (##)
PM # (13.7) # (0.0) # (0.0) - (-) B (14.5)
AM # (2.3) # (0.0) # (0.0) - (-) A (9.3)
PM # (2.4) # (0.0) # (0.0) - (-) C (17.6)
AM # (69.4) - (-) F (130.9) # (0.0) # (8.0)
PM # (9.6) - (-) B (11.7) # (0.0) # (7.5)
AM # (3.1) # (0.0) # (0.0) B (11.0) - (-)
PM # (2.7) # (0.0) # (0.0) A (9.4) - (-)

X (X) LOS (Delay)
Unsignalized Intersection
Signalized Intersection

# No level of serv ice prov ided
## Delay exceeds 300 seconds
- (-) No movement

Legend:

Derry Down Ln/Student Dwy & 
Connector Rd

LOS/Delay
2026 Build Improved w/ Reunion Creek

E Williams St & Reunion Creek Pkwy

E Williams St/N Main St & Sunset Lake 
Rd/Old Smithfield Rd

Sunset Lake Rd & Stephenson Rd

Stephenson Rd & Thriftwood Dr/Tear 
Drop Cir

Stephenson Rd & Derry Down 
Ln/Cockle Burr Dr

Stephenson Rd & Smith Rd

Thriftwood Dr & Staff/Buses Dwy

Thriftwood Dr/Reunion Creek 
Extension & Connector Rd

Connector Rd & Parent Dwy



H-12 (FELTON GROVE) HIGH SCHOOL TRAFFIC IMPACT ANALYSIS 

Traffic Analysis 
November 30, 2020 

 6.50 
 

The results of this analysis show that the new turn lanes at the Stephenson Road intersections with Thriftwood Drive 
and Derry Down Lane, and E Williams Street intersection with Reunion Creek Parkway, do not significantly improve 
operations at these intersections. It was noted from the SimTraffic simulation runs however that the additional turn 
lanes did improve flow into and out of the school during both peak hours by allowing predominantly right-turning traffic 
exiting the school to not be impeded by vehicles making a left onto Stephenson Road. 

Additional turn lane improvements at the intersections of E Williams St & Sunset Lake Road and Stephenson Road & 
Sunset Lake Road would significantly improve operations in the AM peak hour. The addition of a northbound right 
and westbound right-turn lane at the E Williams St & Sunset Lake Road may improve reduce the delay by 135 
seconds in the AM peak hour and the addition of a second eastbound left turn lane at Stephenson Road & Sunset 
Lake Road, along with a second receiving lane along northbound Stephenson Road between Sunset Lake Road and 
Goolsby Court, may improve operations to LOS D in the AM peak hour. 

6.6.1 SimTraffic Operations 

SimTraffic runs were completed for each of the analysis scenarios.  In-order to verify proposed turn-bay storage 
lengths, Table 8 summarizes the queuing results from the Build-improved scenario for both Synchro (95th percentile 
queues) and SimTraffic (maximum observed queues).  For simplicity, queues are reported where turn lanes are 
recommended.  All queues can be found in the reports provided in the appendix. 
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Table 11: Queue Length Summary with Reunion Creek 

Intersection / Movement 
Rec. 

Storage 
(feet) 

2026 Build-Improved with Reunion Creek 
AM Peak Hour PM Peak Hour 

95th %’ile 
Queue (ft.) 

Max. Obs. 
Queue (ft.) 

95th %’ile 
Queue (ft.) 

Max. Obs. 
Queue (ft.) 

E Williams 
Street & 

Reunion Creek 
Parkway 

Northbound 
Right 225 87 325 25 325 

Westbound Left 325 160 231 308 318 

Westbound 
Right 450 232 274 328 425 

Southbound 
Left 

Max 
Available 363 350+ 104 252 

Stephenson 
Road & 

Thriftwood 
Drive/Tear 
Drop Circle 

Northbound 
Left 425 255 399 5 52 

Eastbound Left-
Through 125 N/A 68 50 210 

Stephenson 
Road & Derry 

Down 
Lane/Cockle 
Burr Drive 

Northbound 
Left 100 38 93 15 70 

Eastbound Left-
Through 100 98 60 13 36 

Thriftwood Dr 
& Staff/Buses 

Dwy 

Westbound 
Right 275 0 291 0 0 

Eastbound Left 500 558 599+ 0 0 

Southbound 
Left 

Max 
Available N/A 656 92 548 

Connector Rd 
& Parent Dwy 

Westbound 
Right 100 426 80 22 78 

Sunset Lake 
Road & 

Stephenson 
Road 

Eastbound Left 475 358 460 101 201 

Westbound 
Right 525 357 625 88 199 

Southbound 
Left 525 273 280 384 455 

E Williams 
Street/North 

Main Street & 
Sunset Lake 

Road/Old 
Smithfield 

Road 

Northbound 
Right 225 147 325 60 325 

Westbound 
Right 350 260 417 140 360 

N/A = No queue provided by Synchro 

With the recommended improvements in place, there is sufficient storage at the Stephenson Road intersections with 
Thriftwood Drive and Derry Down Lane. At the E Williams Street & Reunion Creek Parkway intersection, there is 
insufficient storage available for the westbound left-through turn lane and a southbound left-turn lane.  
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The southbound left turn lane should be striped such that the storage length is maximized. However, the presence of 
Straywhite Avenue to the north prevents restriping the length needed to accommodate the queues. Realistically, the 
southbound lefts will likely queue in the center two way left turn lane, blocking lefts into and out of Straywhite Avenue.  
This is anticipate to only occur for a short duration in the AM peak period. 

Heavy traffic volumes along E. Williams Street cause long delays for traffic turning left from Reunion Creek Parkway 
onto E. Williams Street.  Signalization should be considered in the future to should Reunion Creek Parkway be 
connected to Thriftwood Drive.  The recommended storage for the westbound left-turn lane on Reunion Creek 
Parkway was based on the storage necessary if a traffic signal is installed at the intersection as the storage 
necessary for this lane to contain the queue for this movement at a stop-controlled intersection may not be 
constructible. 

At the Thriftwood Drive & Staff/Buses Driveway, it was noted that buses were unable to exit the driveway in the AM 
peak due to heavy inbound student traffic from both directions of Thriftwood Drive. This condition can be improved if 
student traffic is permitted to  exit the site using either Derry Down Lane or Thriftwood Drive.  Currently, student traffic 
is anticipated to exit only using Thriftwood Drive or Reunion Creek Parkway. 
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Figure 31: 2026 Build With Improvement – Reunion Creek Level of Service and Delay 
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7.0 RECOMMENDATIONS 

Per North Carolina General Stature 136-18(29a), School systems such as WCPSS can be reimbursed for the total 
cost of any public roadway improvements required by NCDOT.  As such, the final determination of improvements 
attributed to the construction of H-12 High School is to be determined by appropriate personnel within NCDOT.  To 
this end, and to mitigate the impact of traffic generated by the proposed school has on the surrounding roadway 
network, specific improvements are recommended where as others are recommended for consideration by 
appropriate personnel within NCDOT. 

Internal Site Layout 

• On-site pick-up and drop-off queue should be provided for a minimum of 2,350 feet of full-width storage space to 
accommodate queuing vehicles.  This will provide more than 30 percent greater than the “high demand length” 
requirement set by the MSTA School Traffic Calculator. 

• It is recommended that parent drop-off and pick-up traffic should enter and exit the site using Derry Down Lane.  
On-site, Derry Down Lane provides approximately 2,700 linear feet of queuing for parent traffic.  Of this, 
approximately 400 linear feet can be used to double-lane queue parent traffic.  This brings the total on-site 
parent queue to approximately 3,100 feet.  This exceeds the high-demand length as required by the MSTA 
School Traffic Calculator by approximately 1,300 feet or 72 percent. 

• Develop and enact a Transportation Management Plan (TMP) outlining policies and procedures for students, 
parents, and staff to manage traffic on-site. 

It should be noted that both Derry Down Lane and Thriftwood Drive are not currently maintained by either the Town of 
Apex or NCDOT.  The nearest existing public facility to the site is Stephenson Road, which is approximately 1,500 
feet along Derry Down Lane from the H-12 property line and 1,000 feet along Thriftwood Drive from the H-12 property 
line. 

E. Williams Street at Reunion Creek Parkway 

Without Reunion Creek Parkway Extension 

• There are no recommended improvements at this intersection 

With Reunion Creek Parkway Extension 

• Construct an exclusive northbound right-turn lane with 225 feet of full-width storage and appropriate taper 
• Construct an exclusive westbound left-turn lane with 325 feet of full-width storage and appropriate taper 
• Construct an exclusive westbound right-turn lane with 450 feet of full-width storage and appropriate taper 
• Extend striping for the existing southbound left-turn lane as far back as possible to Straywhile Avenue 
• Consider: the installation of a traffic signal 
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E. Williams Street / N. Main Street at Sunset Lake Road / Old Smithfield Road 

Without Reunion Creek Parkway Extension 

• Consider: construct an exclusive northbound right-turn lane with 500 feet of full-width storage and appropriate 
taper. 

• Consider: construct an exclusive westbound right-turn lane with 450 feet of full-width storage and appropriate 
taper. 

• Consider: The above recommendations will require modification of the traffic signal at this intersection. 

With Reunion Creek Parkway Extension 

• Consider: construct an exclusive northbound right-turn lane with 225 feet of full-width storage and appropriate 
taper. 

• Consider: construct an exclusive westbound right-turn lane with 350 feet of full-width storage and appropriate 
taper. 

• Consider: The above recommendations will require modification of the traffic signal at this intersection. 

Sunset Lake Road at Stephenson Road 

Without Reunion Creek Parkway Extension 

• Consider: construct a second exclusive eastbound left-turn with maximum available length of full-width storage 
and appropriate taper (maximum queue length = 1,150 feet). 
− The above recommendation to consider will require a second northbound receiving lane on Stephenson 

Road with a minimum of 600 feet of full with storage and appropriate taper to merge traffic into one 
northbound thru lane on Stephenson Road. 

− The above recommendation will require the existing eastbound left-turn lane be extended from it’s current 
storage of 150 feet. 

• Consider: extend the exclusive westbound right-turn lane to 625 feet of full-width storage and appropriate taper. 
• Consider: extend the exclusive southbound left-turn lane to 525 feet of full-width storage and appropriate taper. 
• Consider: The above recommendations will require modification of the traffic signal at this intersection. 

With Reunion Creek Parkway Extension 

• Consider: construct a second exclusive eastbound left-turn with 475 feet of full-width storage and appropriate 
taper. 
− The above recommendation to consider will require a second northbound receiving lane on Stephenson 

Road with a minimum of 600 feet of full with storage and appropriate taper to merge traffic into one 
northbound thru lane on Stephenson Road. 

− The above recommendation will require the existing eastbound left-turn lane be extended from it’s current 
storage of 150 feet to 475 feet of full-width storage and appropriate taper. 

• Consider: extend the exclusive westbound right-turn lane to 525 feet of full-width storage and appropriate taper. 
• Consider: extend the exclusive southbound left-turn lane to 525 feet of full-width storage and appropriate taper. 
• Consider: The above recommendations will require modification of the traffic signal at this intersection. 
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Stephenson Road at Thriftwood Drive / Tear Drop Circle 

Without Reunion Creek Parkway Extension 

• Construct an exclusive northbound left-turn lane with 500 feet of full-width storage and appropriate taper 
• Construct a shared eastbound left-through lane with 250 feet of full-width storage and appropriate taper 
• Construct an exclusive southbound right-turn lane with 100 feet of full-width storage and appropriate taper 

With Reunion Creek Parkway Extension 

• Construct an exclusive northbound left-turn lane with 425 feet of full-width storage and appropriate taper 
• Construct a shared eastbound left-through lane with 125 feet of full-width storage and appropriate taper 

Stephenson Road at Derry Down Lane / Cockle Burr Drive 

Without Reunion Creek Parkway Extension 

• Construct an exclusive northbound left-turn lane with 100 feet of full-width storage and appropriate taper 
• Construct a shared eastbound left-through lane with 100 feet of full-width storage and appropriate taper 

With Reunion Creek Parkway Extension 

• Construct an exclusive northbound left-turn lane with 100 feet of full-width storage and appropriate taper 
• Construct a shared eastbound left-through lane with 100 feet of full-width storage and appropriate taper 

Stephenson Road at Smith Road 

Without Reunion Creek Parkway Extension 

• There are no recommended improvements at this intersection 

With Reunion Creek Parkway Extension 

• There are no recommended improvements at this intersection 

Thriftwood Drive at Staff / Bus Driveway 

Without Reunion Creek Parkway Extension 

• Construct an unsignalized intersection with the stop-controlled intersection being the southbound Staff/Buses 
Driveway approach 

With Reunion Creek Parkway Extension 

• Construct an unsignalized intersection with the stop-controlled approach being the southbound Staff/Buses 
Driveway approach 

• Construct an exclusive eastbound left-turn lane with 500 feet of full-width storage and appropriate taper 
• Construct an exclusive westbound right-turn lane with 275 feet of full-width storage and appropriate taper 
• Construct an exclusive southbound left-turn lane with maximum available full-width storage and appropriate taper 
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Thriftwood Drive / Reunion Creek Parkway Extension at Connector Road 

Without Reunion Creek Parkway Extension 

• Provide signage and striping as necessary to inform drivers of the road termination ahead. 

With Reunion Creek Parkway Extension 

• Construct an unsignalized intersection with the stop-controlled approach being the southbound Connector Road 
approach 

•  
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Figure 32: Recommended Improvements without Reunion Creek Parkway Extension 
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Figure 33: Recommended Improvements with Reunion Creek Parkway Extension 
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8.0 CONCLUSIONS 

As indicated in the traffic analysis, the proposed school is projected to have impacts on the surrounding roadway 
network and intersections.  Accordingly, recommendations for improvement are provided. 

Per North Carolina General Stature 136-18(29a), School systems such as WCPSS can be reimbursed for the total 
cost of any public roadway improvements required by NCDOT.  As such, the final determination of improvements 
attributed to the construction of H-12 High School is to be determined by appropriate personnel within NCDOT.  To 
this end, and to mitigate the impact of traffic generated by the proposed school has on the surrounding roadway 
network, specific improvements are recommended where as others are recommended for consideration by 
appropriate personnel within NCDOT. 

 

.
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https://connect.ncdot.gov/municipalities/School/Documents/SchoolCalculator.zip 

5HCM6: Highway Capacity Manual, Sixth Edition: A Guide for Multimodal Mobility Analysis. Washington D.C.: 
Transportation Research Board, 2016. 

6NCDOT Congestion Management Capacity Analysis Guidelines. North Carolina Department of Transportation 
(NCDOT), July 2015, 
https://connect.ncdot.gov/resources/safety/Congestion%20Mngmt%20and%20Signing/Congestion%20Management/
Capacity%20Analysis%20Guidelines.pdf 

7N.C. Gen. Stat. § 136-18 (29a). 
https://www.ncleg.gov/EnactedLegislation/Statutes/HTML/BySection/Chapter_136/GS_136-18.html

http://apexnc.org/DocumentCenter/View/487/Transportation-Plan---Thoroughfare-and-Collector-Street-Plan-Map-PDF?bidId=
http://apexnc.org/DocumentCenter/View/487/Transportation-Plan---Thoroughfare-and-Collector-Street-Plan-Map-PDF?bidId=
https://ncdot.maps.arcgis.com/home/webmap/viewer.html?webmap=b7a26d6d8abd419f8c27f58a607b25a1
https://connect.ncdot.gov/municipalities/School/Documents/SchoolCalculator.zip
https://connect.ncdot.gov/resources/safety/Congestion%20Mngmt%20and%20Signing/Congestion%20Management/Capacity%20Analysis%20Guidelines.pdf
https://connect.ncdot.gov/resources/safety/Congestion%20Mngmt%20and%20Signing/Congestion%20Management/Capacity%20Analysis%20Guidelines.pdf
https://www.ncleg.gov/EnactedLegislation/Statutes/HTML/BySection/Chapter_136/GS_136-18.html
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10.0 APPENDIX 

A link to the following files is provided via Microsoft OneDrive: 

• Site Plan 
• Annotated Site Plan 
• NCDOT Scoping Checklist and approvals 
• Similar Sites Traffic Data (i.e. local data) 
• Traffic Signal Plans 
• Raw Traffic Count Data 
• Approved Development Traffic Studies 
• Traffic Volume Calculations 
• Synchro Files 
• SimTraffic Reports 





 

 

TOWN OF APEX 
POST OFFICE BOX 250 
APEX, NORTH CAROLINA 27502 
PHONE 919-249-3426 

 

PUBLIC NOTIFICATION OF  
QUASI-JUDICIAL PUBLIC HEARING 
 

MAJOR SITE PLAN for 
Felton Grove High School 

   

Pursuant to the provisions of North Carolina General Statutes §160D-406 and to the Town of Apex Unified Development 

Ordinance (UDO) Section 2.2.11, notice is hereby given of a quasi-judicial public hearing before the Town Council of the Town of 
Apex. The purpose of this hearing is to consider the following:  

Applicant: Wake County Board of Education 
Authorized Agent: Renee Pfeifer, CLH Design PA 
Property Address: 8550 Stephenson Rd 
Acreage: +/- 66.48 
Proposed Use and Square Footage of Buildings: School, public or private; 399,641 ft2 
Property Identification Number (PIN): 0750545646 
 
Public Hearing Location:  

 
Apex Town Hall  
Council Chamber, 2nd Floor 
73 Hunter Street, Apex, North Carolina 

 

Town Council Public Hearing Date and Time: April 13, 2021   6:00 PM 
 

Vicinity Map: 

 
Property owners within 300 feet of the proposed Major Site Plan have been sent this notice via first class mail. All interested parties 
may appear at the public hearing and provide sworn testimony with respect to the application. In addition to the above map, the 
location of the property may be viewed online at https://maps.raleighnc.gov/imaps. The 2045 Land Use Map may be viewed online 
at www.apexnc.org/DocumentCenter/View/478. You may call 919-249-3426, Department of Planning and Community 
Development, with questions or for further information. To view the petition and related documents on-line: 
https://www.apexnc.org/DocumentCenter/View/34094. 

Published Dates:  March 24 – April 13, 2021 

Dianne Khin, AICP 
Director of Planning and Community Development 

 

https://maps.raleighnc.gov/imaps
https://www.apexnc.org/DocumentCenter/View/478/2045-Land-Use-Map-PDF
https://www.apexnc.org/DocumentCenter/View/34094/Felton-Grove-High-School?bidId=
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Stormwater Management Design Narrative 

H12/Felton Grove High School 

CLH Project No.: 19-168 

February 2021 

PROJECT DESCRIPTION 

The 68 acre proposed H12-Felton Grove site is located in southern Apex just west of Stephenson Road 

and north of Sunset Lake Road.  The property is located at the western terminus of Derry Down Lane and 

Thriftwood Drive.  The project consists of building a new High School building, roadways, parking lots, 

athletic fields with concessions and comfort stations, stormwater control devices, water, sewer and other 

utility extensions to serve the property. 

The site is currently vacant and wooded.  The proposed impervious built upon area is 20.14 acres.  All of 

the site impervious areas will be directed to stormwater control measures (SCMs).  

Most of the site has Type B Appling and Cecil soils, with Type D Worsham and Wahadkee soils along 

the streams within the site. 

There are no flood hazard boundaries within the property as indicated on FEMA map 3720075000J dated 

May 2, 2006. 

There are two streams with Neuse River Buffers and several existing wetland areas on-site.  All wetland 

and stream impacts will be permitted with NC DEQ and US Corps of Engineers. 

Erosion and Sedimentation Control will be permitted with NC DEQ – Land Quality Section. 

All SCM’s will be permitted by the Town of Apex. 

STORMWATER MANAGEMENT  

All of drainage analysis points (A through G) are located at the western property line.  Areas A, B, C and 

E post development areas are greatly reduced and have no proposed impervious areas within their limits.  

Area D has three proposed stormwater wetlands, Area F has one proposed dry detention basin and Area G 

has one proposed stormwater wetland.   

The site is designed to meet the Town of Apex stormwater quality and quantity requirements.  The site 

stormwater is designed to reduce or be equal to the pre-development rates for the 1-year and 10-year 24-

hour design storm.  

The proposed greenway trail required by the Town of Apex will not be included in the stormwater 

quantity design calculations. 

 

 



Stormwater Quality 

In accordance with Town of Apex’s UDO section 6.1.7 A.3, stormwater treatment at this site will be 

achieved by capturing and slowly releasing the impervious runoff from the first 1-inch of rainfall.  The 

four wetlands will be designed to meet this requirement.  The proposed dry detention pond is designed to 

reduce the peak flow rates. 

All of the site impervious areas will be treated by the proposed SCMs except the proposed Town of Apex 

greenway trail.  The greenway trail is required within the proposed sanitary sewer easement at the 

southern side of the site. 

Nitrogen Reduction 

As of this date, the Town of Apex is not a named local government under 15A NCAC 02B .0235: Neuse 

River Basin-Nutrient Sensitive Waters Management Strategy: Basinwide Stormwater Requirements.  It is 

anticipated that the Town may be added to that rule in the future.  Since this project has been submitted 

for permitting prior to Apex being added to that rule, the project is considered exempt from the rule if 

Apex is added in the future.  As such, there is no nitrogen removal required for this site. 

Stormwater Quantity 

The four proposed stormwater wetlands and one dry detention basin are designed to meet the current 

NCDEQ-MDC and Town of Apex requirements that to reduce the runoff to meet the pre-development 

peak flows of the 1-year, 10-year, and 100-year 24 hour Design Storms.  The 100-year Design Storm shall 

have a minimum of 1 foot of freeboard at the SCM embankments.   

The site requires a stormwater study of the downstream impacts downstream to where the site is 10 

percent of the drainage area.  All existing structures or culverts downstream are required to be included in 

the study.  This report does not determine if the structures or culverts are designed to meet the current 

storm drainage conditions, but to determine if there are increases to the run-off that may cause negative 

impacts.  The study determined that the run-off is below or equal to the existing run-off rates for the 1-

year, 10-year and 100-year 24 hour Design Storms. 

Calculations are performed using the 2021 Autocad Hydraflow program that utilizes TR-55 methods. 

 

 

 

 

 

 



Table 1: Pre-Development / Post-Development Peak Runoff Comparison Summary 

Drainage 

Area 
Phase Q1 (cfs) Q10 (cfs) 

 

 

Q100 (cfs) Notes 

A  

Pre Dev. 0.35 8.01 22.12 

 Post Dev.  0.33  4.87 12.81 

Managed    

B 

Pre Dev. 0.09  1.92 5.35 

 Post Dev. 0.03 0.40 1.02 

Managed    

C 

Pre Dev. 0.17 3.86 10.65 

 Post Dev. 0.16 1.31 3.08 

Managed    

D 

Pre Dev. 69.74 257.45 518.37 
3 Stormwater 

Wetlands 
Post Dev. 106.04 332.16 624.41 

Managed 68.22 237.42 509.98 

E 

Pre Dev. 0.21 2.76 7.10 

 Post Dev. 0.18 2.41 6.09 

Managed    

F 

Pre Dev. 6.35 34.93 81.66 
One Dry 

Detention Pond 
Post Dev. 9.00 34.83 67.52 

Managed 3.97 13.14 45.62 

G 

Pre Dev. 50.75 182.70 364.47 
One Stormwater 

Wetland 
Post Dev. 76.26 240.56 455.56 

Managed 49.00 175.02 357.45 

H 

Pre Dev. 265.14 1007.95 2033.27 
Existing 48” 

CMP culverts 
Post Dev.    

Managed 260.10 958.19 1981.70 

I 

Pre Dev. 966.04 4127.88 8713.51 
Study Analysis 

Point 
Post Dev.    

Managed 966.04 4127.88 8713.51 

 

. 
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Supporting Calculations 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





STORMWATER PRE/POST DEVELOPMENT DATE

ANALYSIS 2/11/2021

PROJECT NAME PROJECT NO

H-12 Felton Grove HS 19-168

LOCATION BY

Apex, NC KAL

STORMWATER ANALYSIS POINT: 'A'

Runoff Calculations

Pre-Development:

Site Area = 3.85 ac

Wt. CN = 55.0

Site Soils: (Hydrologic Soil Group B)

Wooded Area: 3.85 ac CN= 55

Impervious Area: 0.00 ac CN= 98

Lawn Area: 0.00 ac CN= 74

Weighted CN: 55.0

Post-Development:

Site Area = 1.02 ac

Wt. CN = 59.3

Site Soils: (Hydrologic Soil Group B)

Wooded Area: 0.60 ac CN= 55

Impervious Area: 0.00 ac CN= 98

Lawn Area: 0.22 ac CN= 74

Brush (No mow seed mix): 0.20 ac CN= 56

Weighted CN: 59.3



STORMWATER PRE/POST DEVELOPMENT DATE

ANALYSIS 2/11/2021

PROJECT NAME PROJECT NO

H-12 Felton Grove HS 19-168

LOCATION BY

Apex, NC KAL

STORMWATER ANALYSIS POINT: Upstream Off-site

Area 'A'
Runoff Calculations

Pre-Development

Site Area = 2.40 ac

Wt. CN = 68.7

Site Soils: (Hydrologic Soil Group B)

Wooded Area: 0.95 ac CN= 55

R 1/2 acre 0.00 ac CN= 73

R 1/4 acre 1.45 ac CN= 78

Weighted CN: 68.7

Post-Development

Site Area = 2.40 ac

Wt. CN = 68.7

Site Soils: (Hydrologic Soil Group B)

Wooded Area: 0.95 ac CN= 55

R 1/2 acre 0.00 ac CN= 73

R 1/4 acre 1.45 ac CN= 78

Weighted CN: 68.7



STORMWATER PRE/POST DEVELOPMENT DATE

ANALYSIS 2/11/2021

PROJECT NAME PROJECT NO

H-12 Felton Grove HS 19-168

LOCATION BY

Apex, NC KAL

STORMWATER ANALYSIS POINT: 'B'

Runoff Calculations

Pre-Development:

Site Area = 1.75 ac

Wt. CN = 55.0

Site Soils: (Hydrologic Soil Group B)

Wooded Area: 1.75 ac CN= 55

Impervious Area: 0.00 ac CN= 98

Lawn Area: 0.00 ac CN= 74

Weighted CN: 55.0

Post-Development:

Site Area = 0.23 ac

Wt. CN = 55.8

Site Soils: (Hydrologic Soil Group B)

Wooded Area: 0.05 ac CN= 55

Impervious Area: 0.00 ac CN= 98

Lawn Area: 0.00 ac CN= 74

Brush (No mow seed mix): 0.18 ac CN= 56

Weighted CN: 55.8



STORMWATER PRE/POST DEVELOPMENT DATE

ANALYSIS 2/11/2021

PROJECT NAME PROJECT NO

H-12 Felton Grove HS 19-168

LOCATION BY

Apex, NC KAL

STORMWATER ANALYSIS POINT: 'C'

Runoff Calculations

Pre-Development:

Site Area = 3.01 ac

Wt. CN = 55.0

Site Soils: (Hydrologic Soil Group B)

Wooded Area: 3.01 ac CN= 55

Impervious Area: 0.00 ac CN= 98

Lawn Area: 0.00 ac CN= 74

Weighted CN: 55.0

Post-Development:

Site Area = 0.62 ac

Wt. CN = 58.8

Site Soils: (Hydrologic Soil Group B)

Wooded Area: 0.07 ac CN= 55

Impervious Area: 0.00 ac CN= 98

Lawn Area: 0.10 ac CN= 74

Brush (No mow seed mix): 0.45 ac CN= 56

Weighted CN: 58.8



STORMWATER PRE/POST DEVELOPMENT DATE

ANALYSIS 2/11/2021

PROJECT NAME PROJECT NO

H-12 Felton Grove HS 19-168

LOCATION BY

Apex, NC KAL

STORMWATER ANALYSIS POINT: 'D'

Runoff Calculations

Pre-Development:

Site Area = 29.39 ac

Wt. CN = 61.6

Site Soils: (Hydrologic Soil 70% Group B - 30% Group D)

Wooded Area: 29.39 ac CN= 62

Impervious Area: 0.00 ac CN= 98

Lawn Area: 0.00 ac CN= 76

Weighted CN: 61.6

Post-Development:

Site Area = 38.89 ac

Wt. CN = 79.2

Site Soils: (Hydrologic Soil 70% Group B - 30% Group D)

Wooded Area: 5.50 ac CN= 62

Impervious Area: 10.49 ac CN= 98

Lawn Area: 21.80 ac CN= 76

Brush (No mow seed mix): 1.10 ac CN= 56

Weighted CN: 79.2



STORMWATER PRE/POST DEVELOPMENT DATE

ANALYSIS 2/11/2021

PROJECT NAME PROJECT NO

H-12 Felton Grove HS 19-168

LOCATION BY

Apex, NC KAL

STORMWATER ANALYSIS POINT: Upstream Off-site

Area 'D'
Runoff Calculations

Pre-Development

Site Area = 101.30 ac

Wt. CN = 71.9

Site Soils: (Hydrologic Soil 70% Group B - 10% GROUP C - 15% Group D)

Wooded Area: 22.00 ac CN= 60

R 1/2 acre 42.50 ac CN= 73

R 1/4 acre 36.80 ac CN= 78

Weighted CN: 71.9

Post-Development 

Site Area = 101.38 ac

Wt. CN = 72.0

Site Soils: (Hydrologic Soil 70% Group B - 10% GROUP C - 15% Group D)

Wooded Area: 21.50 ac CN= 60

R 1/2 acre 42.50 ac CN= 73

R 1/4 acre 37.38 ac CN= 78

Weighted CN: 72.0

Post-Development (Excluding Area to SCMs)

Site Area = 100.69 ac

Wt. CN = 72.0

Site Soils: (Hydrologic Soil 70% Group B - 10% GROUP C - 15% Group D)

Wooded Area: 21.50 ac CN= 60

R 1/2 acre 42.50 ac CN= 73

R 1/4 acre 36.69 ac CN= 78

Weighted CN: 72.0



STORMWATER PRE/POST DEVELOPMENT DATE

ANALYSIS 2/11/2021

PROJECT NAME PROJECT NO

H-12 Felton Grove HS 19-168

LOCATION BY

Apex, NC KAL

STORMWATER ANALYSIS POINT: 'E'

Runoff Calculations

Pre-Development:

Site Area = 2.11 ac

Wt. CN = 57.2

Site Soils: (Hydrologic Soil 90% Group B - 10% Group D)

Wooded Area: 2.11 ac CN= 57

Impervious Area: 0.00 ac CN= 98

Lawn Area: 0.00 ac CN= 75

Weighted CN: 57.2

Post-Development:

Site Area = 1.42 ac

Wt. CN = 56.9

Site Soils: (Hydrologic Soil 90% Group B - 10% Group D)

Wooded Area: 0.80 ac CN= 57

Impervious Area: 0.00 ac CN= 98

Lawn Area: 0.02 ac CN= 75

Brush (No mow seed mix): 0.60 ac CN= 56

Weighted CN: 56.9



STORMWATER PRE/POST DEVELOPMENT DATE

ANALYSIS 2/11/2021

PROJECT NAME PROJECT NO

H-12 Felton Grove HS 19-168

LOCATION BY

Apex, NC KAL

STORMWATER ANALYSIS POINT: 'F'

Runoff Calculations

Pre-Development:

Site Area = 15.62 ac

Wt. CN = 55.0

Site Soils: (Hydrologic Soil Grou B)

Wooded Area: 15.62 ac CN= 55

Impervious Area: 0.00 ac CN= 98

Lawn Area: 0.00 ac CN= 74

Weighted CN: 55.0

Post-Development:

Site Area = 2.11 ac

Wt. CN = 68.7

Site Soils: (Hydrologic Soil Grou B)

Wooded Area: 0.35 ac CN= 55

Impervious Area: 0.00 ac CN= 98

Lawn Area: 1.51 ac CN= 74

Brush (No mow seed mix): 0.25 ac CN= 56

Weighted CN: 68.7



STORMWATER PRE/POST DEVELOPMENT DATE

ANALYSIS 2/11/2021

PROJECT NAME PROJECT NO

H-12 Felton Grove HS 19-168

LOCATION BY

Apex, NC KAL

STORMWATER ANALYSIS POINT: Upstream Off-site

Area 'F'
Runoff Calculations

Pre-Development

Site Area = 7.67 ac

Wt. CN = 71.7

Site Soils: (Hydrologic Soil Group B)

Wooded Area: 2.00 ac CN= 55

R 1/2 acre 0.00 ac CN= 73

R 1/4 acre 5.67 ac CN= 78

Weighted CN: 71.7

Post-Development

Site Area = 8.73 ac

Wt. CN = 72.4

Site Soils: (Hydrologic Soil Group B)

Wooded Area: 2.00 ac CN= 55

R 1/2 acre 0.00 ac CN= 73

R 1/4 acre 6.73 ac CN= 78

Weighted CN: 72.4



STORMWATER PRE/POST DEVELOPMENT DATE

ANALYSIS 2/11/2021

PROJECT NAME PROJECT NO

H-12 Felton Grove HS 19-168

LOCATION BY

Apex, NC KAL

STORMWATER ANALYSIS POINT: 'G'

Runoff Calculations

Pre-Development:

Site Area = 12.40 ac

Wt. CN = 60.5

Site Soils: (Hydrologic Soil 75% Group B - 25% Group D)

Wooded Area: 12.40 ac CN= 61

Impervious Area: 0.00 ac CN= 98

Lawn Area: 0.00 ac CN= 76

Weighted CN: 60.5

Post-Development:

Site Area = 23.81 ac

Wt. CN = 79.9

Site Soils: (Hydrologic Soil 75% Group B - 25% Group D)

Wooded Area: 6.50 ac CN= 61

Impervious Area: 9.65 ac CN= 98

Lawn Area: 6.91 ac CN= 76

Brush (No mow seed mix): 0.75 ac CN= 56

Weighted CN: 79.9



STORMWATER PRE/POST DEVELOPMENT DATE

ANALYSIS 2/11/2021

PROJECT NAME PROJECT NO

H-12 Felton Grove HS 19-168

LOCATION BY

Apex, NC KAL

STORMWATER ANALYSIS POINT: Total Additional Upstream

Area To Point 'G'
Runoff Calculations

Pre-Development

Site Area = 77.61 ac

Wt. CN = 71.7

Site Soils: (Hydrologic Soil 75% Group B - 25% Group D)

Wooded Area: 15.00 ac CN= 61

R 1/2 acre 53.00 ac CN= 74

R 1/4 acre 9.61 ac CN= 78

Weighted CN: 71.7

Post Development

Site Area = 76.60 ac

Wt. CN = 71.6

Site Soils: (Hydrologic Soil 75% Group B - 25% Group D)

Wooded Area: 15.00 ac CN= 61

R 1/2 acre 53.00 ac CN= 74

R 1/4 acre 8.60 ac CN= 78

Weighted CN: 71.6



STORMWATER PRE/POST DEVELOPMENT DATE

ANALYSIS 2/11/2021

PROJECT NAME PROJECT NO

H-12 Felton Grove HS 19-168

LOCATION BY

Apex, NC KAL

SCM D1 On-site 

Site Area = 14.85 ac

Wt. CN = 81.6

Site Soils: (Hydrologic Soil 70% Group B - 30% Group D)

Wooded Area: 0.00 ac CN= 62

Impervious Area: 3.89 ac CN= 98

Lawn Area: 10.96 ac CN= 76

Weighted CN: 81.6

SCM D1 Off-site 

Site Area = 0.56 ac

Wt. CN = 62.3

Site Soils: (Hydrologic Soil 70% Group B - 30% Group D)

Wooded Area: 0.55 ac CN= 62

Impervious Area: 0.01 ac CN= 98

Lawn Area: 0.00 ac CN= 76

Weighted CN: 62.3

SCM D2 On-site 

Site Area = 11.30 ac

Wt. CN = 86.5

Site Soils: (Hydrologic Soil 70% Group B - 30% Group D)

Wooded Area: 0.00 ac CN= 62

Impervious Area: 5.45 ac CN= 98

Lawn Area: 5.85 ac CN= 76

Weighted CN: 86.5



STORMWATER PRE/POST DEVELOPMENT DATE

ANALYSIS 2/11/2021

PROJECT NAME PROJECT NO

H-12 Felton Grove HS 19-168

LOCATION BY

Apex, NC KAL

SCM D2 Off-site

Site Area = 0.14 ac

Wt. CN = 61.6

Site Soils: (Hydrologic Soil 70% Group B - 30% Group D)

Wooded Area: 0.14 ac CN= 62

Impervious Area: 0.00 ac CN= 98

Lawn Area: 0.00 ac CN= 76

Weighted CN: 61.6

SCM D3 On-site

Site Area = 2.87 ac

Wt. CN = 84.7

Site Soils: (Hydrologic Soil 70% Group B - 30% Group D)

Wooded Area: 0.00 ac CN= 62

Impervious Area: 1.15 ac CN= 98

Lawn Area: 1.72 ac CN= 76

Weighted CN: 84.7

AREA D On-site Bypass

Site Area = 9.87 ac

Wt. CN = 65.7

Site Soils: (Hydrologic Soil 70% Group B - 30% Group D)

Wooded Area: 5.50 ac CN= 62

Impervious Area: 0.00 ac CN= 98

Lawn Area: 3.27 ac CN= 76

Brush (No mow seed mix): 1.10 ac CN= 56

Weighted CN: 65.7



STORMWATER PRE/POST DEVELOPMENT DATE

ANALYSIS 2/11/2021

PROJECT NAME PROJECT NO

H-12 Felton Grove HS 19-168

LOCATION BY

Apex, NC KAL

SCM F On-site

Site Area = 1.63 ac

Wt. CN = 72.5

Site Soils: (Hydrologic Soil 75% Group B - 25% Group D)

Wooded Area: 0.13 ac CN= 55

Impervious Area: 0.00 ac CN= 98

Lawn Area: 1.50 ac CN= 74

Weighted CN: 72.5

SCM F Off-site

Site Area = 8.73 ac

Wt. CN = 72.4

Site Soils: (Hydrologic Soil Group B)

Wooded Area: 2.00 ac CN= 55

R 1/2 acre 0.00 ac CN= 73

R 1/4 acre 6.73 ac CN= 78

Weighted CN: 72.4

AREA F On-site Bypass

Site Area = 0.48 ac

Wt. CN = 55.9

Site Soils: (Hydrologic Soil 75% Group B - 25% Group D)

Wooded Area: 0.22 ac CN= 55

Impervious Area: 0.00 ac CN= 98 Greenway Trail

Lawn Area: 0.01 ac CN= 74

Brush (No mow seed mix): 0.25 ac CN= 56

Weighted CN: 55.9



STORMWATER PRE/POST DEVELOPMENT DATE

ANALYSIS 2/11/2021

PROJECT NAME PROJECT NO

H-12 Felton Grove HS 19-168

LOCATION BY

Apex, NC KAL

SCM G On-site

Site Area = 14.73 ac

Wt. CN = 89.8

Site Soils: (Hydrologic Soil 75% Group B - 25% Group D)

Wooded Area: 0.00 ac CN= 61

Impervious Area: 9.34 ac CN= 98

Lawn Area: 5.39 ac CN= 76

Weighted CN: 89.8

SCM G Off-site

Site Area = 0.02 ac

Wt. CN = 86.8

Site Soils: (Hydrologic Soil 75% Group B - 25% Group D)

Wooded Area: 0.00 ac CN= 61

Impervious Area: 0.01 ac CN= 98

Lawn Area: 0.01 ac CN= 76

Weighted CN: 86.8

AREA G On-site Bypass

Site Area = 9.07 ac

Wt. CN = 60.3

Site Soils: (Hydrologic Soil 75% Group B - 25% Group D)

Wooded Area: 6.50 ac CN= 61

Impervious Area: 0.00 ac CN= 98

Brush (No mow seed mix): 0.25 ac CN= 56

Weighted CN: 60.3



STORMWATER PRE/POST DEVELOPMENT DATE

ANALYSIS 2/11/2021

PROJECT NAME PROJECT NO

H-12 Felton Grove HS 19-168

LOCATION BY

Apex, NC KAL

STORMWATER ANALYSIS POINT: Total Additional Upstream

Area To Point 'D/E'
Runoff Calculations

Site Area = 271.00 ac

Wt. CN = 70.2

Site Soils: (Hydrologic Soil 75% Group B - 5% GROUP C - 15% Group D)

Wooded Area: 107.00 ac CN= 60

R 1/8 acre 62.00 ac CN= 74

R 1/2 acre 97.00 ac CN= 78

Water Surface 5.00 ac CN= 98

Weighted CN: 70.2



STORMWATER PRE/POST DEVELOPMENT DATE

ANALYSIS 2/11/2021

PROJECT NAME PROJECT NO

H-12 Felton Grove HS 19-168

LOCATION BY

Apex, NC KAL

STORMWATER ANALYSIS POINT: Area H 

Landfill Culverts
Runoff Calculations

Site Area = 43.30 ac

Wt. CN = 73.4

Site Soils: (Hydrologic Soil 40% Group B - 20% GROUP C - 40% Group D)

Wooded Area: 26.30 ac CN= 67

R 1/8 acre 0.00 ac CN= 78

R 1/2 acre 5.00 ac CN= 81

Land Fill 12.00 ac CN= 84

Weighted CN: 73.4



STORMWATER PRE/POST DEVELOPMENT DATE

ANALYSIS 2/11/2021

PROJECT NAME PROJECT NO

H-12 Felton Grove HS 19-168

LOCATION BY

Apex, NC KAL

STORMWATER ANALYSIS POINT: Middle Creek

Area To Point 'I'
Runoff Calculations

Site Area = 2637.00 ac

Wt. CN = 67.9

Site Soils: (Hydrologic Soil 80% Group B - 5% GROUP C - 15% Group D)

Industrial 580.00 ac CN= 93

Commercial/Business 75.00 ac CN= 89

Wooded Area: 2151.00 ac CN= 59

R 1/8 acre 275.00 ac CN= 73

R 1/2 acre 195.00 ac CN= 77

Land Fill 16.00 ac CN= 81

Golf Course/Lawn 190.00 ac CN= 65

Water Surface 18.00 ac CN= 98

Weighted CN: 67.9



Hydrograph Summary Report

1

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

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

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

1 SCS Runoff 0.216 2 726 2,401 ------ ------ ------ Area A Onsite Pre

2 SCS Runoff 0.134 2 726 1,496 ------ ------ ------ Area A Off-site Pre

3 Combine 0.350 2 726 3,897 1, 2 ------ ------ Total Area A Pre

4 SCS Runoff 0.086 2 732 1,032 ------ ------ ------ Area B Onsite Pre

5 SCS Runoff 0.168 2 726 1,877 ------ ------ ------ Area C Onsite Pre

6 SCS Runoff 5.589 2 732 36,001 ------ ------ ------ Area D Onsite Pre

7 SCS Runoff 64.33 2 730 267,434 ------ ------ ------ Area D Offsite Pre

8 Combine 69.74 2 730 303,434 6, 7 ------ ------ Total Area D Pre

9 SCS Runoff 0.214 2 728 1,634 ------ ------ ------ Area E Onsite Pre

10 SCS Runoff 0.730 2 736 9,444 ------ ------ ------ Area F Onsite Pre

11 SCS Runoff 5.824 2 726 20,314 ------ ------ ------ Area F Off-site Pre

12 Combine 6.354 2 726 29,758 10, 11 ------ ------ Total Area F Pre

13 SCS Runoff 2.358 2 732 15,189 ------ ------ ------ Area G Onsite Pre

14 SCS Runoff 48.47 2 730 202,342 ------ ------ ------ Area G Off-site Pre

15 Combine 50.75 2 730 217,531 13, 14 ------ ------ Toital Area G Pre

17 SCS Runoff 0.205 2 724 1,049 ------ ------ ------ Area A Onsite Post

18 SCS Runoff 0.134 2 726 1,496 ------ ------ ------ Area A Off-site Post

19 Combine 0.331 2 726 2,545 17, 18 ------ ------ Total Area A Post

20 SCS Runoff 0.026 2 720 144 ------ ------ ------ Area B Onsite Post

21 SCS Runoff 0.161 2 720 550 ------ ------ ------ Area C Onsite Post

22 SCS Runoff 41.12 2 730 155,699 ------ ------ ------ Area D Onsite Post

23 SCS Runoff 64.92 2 730 269,318 ------ ------ ------ Area D Offsite Post

24 Combine 106.04 2 730 425,017 22, 23 ------ ------ Total Area D Post

25 SCS Runoff 0.184 2 722 1,088 ------ ------ ------ Area E Onsite Post

26 SCS Runoff 1.597 2 722 4,732 ------ ------ ------ Area F Onsite Post

27 SCS Runoff 8.999 2 722 24,905 ------ ------ ------ Area F Off-site Post

28 Combine 10.60 2 722 29,637 26, 27 ------ ------ Total Area F Post

29 SCS Runoff 39.49 2 722 103,578 ------ ------ ------ Area G Onsite Post

30 SCS Runoff 47.43 2 730 198,458 ------ ------ ------ Area G Off-site Post

31 Combine 76.26 2 724 305,920 14, 29, ------ ------ Total Area G Post

33 SCS Runoff 23.56 2 722 66,609 ------ ------ ------ Area to SCM D1 Onsite

34 SCS Runoff 0.165 2 726 723 ------ ------ ------ Area to SCM D1 Off-site

35 Combine 23.70 2 722 67,332 33, 34 ------ ------ Total Area to SCM D1

19-168-H12 Storm Analysis.gpw Return Period: 1 Year Friday, 02 / 12 / 2021

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021



Hydrograph Summary Report

2

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

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

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

36 Reservoir 0.318 2 1444 58,494 35 383.90 54,068 Route SCM D1

37 SCS Runoff 22.91 2 722 64,219 ------ ------ ------ Area to SCM D2 Onsite

38 SCS Runoff 0.037 2 726 170 ------ ------ ------ Area to SCM D2 Offsite

39 Combine 22.94 2 722 64,388 37, 38 ------ ------ Total Area to SCM D2

40 Reservoir 0.264 2 1444 50,834 39 392.20 53,261 Route SCM D2

41 SCS Runoff 5.342 2 722 14,983 ------ ------ ------ Area to SCM D3 Onsite

42 Reservoir 0.070 2 1442 13,116 41 384.46 11,987 Route SCM D3

43 SCS Runoff 3.348 2 732 17,002 ------ ------ ------ Area D Bypassing SCMs

44 SCS Runoff 64.48 2 730 267,485 ------ ------ ------ Area D Offsite Post

45 Combine 68.22 2 730 406,932 36, 40, 42,
43, 44

------ ------ Total Managed Area D Post

47 SCS Runoff 1.693 2 722 4,679 ------ ------ ------ Area F Onsite Post

48 Combine 10.69 2 722 29,584 27, 47 ------ ------ Total to SCM F

49 Reservoir 3.948 2 734 29,574 48 388.90 7,295 Route SCM F

50 SCS Runoff 0.044 2 724 325 ------ ------ ------ Area F Bypassing SCM

51 Combine 3.971 2 732 29,899 49, 50 ------ ------ Total Managed Area F Post

53 SCS Runoff 39.35 2 720 102,926 ------ ------ ------ Area to SCM G Onsite

54 SCS Runoff 0.047 2 720 122 ------ ------ ------ Area to SCM G Offsite

55 Combine 39.40 2 720 103,048 53, 54 ------ ------ Total Area to SCM G

56 Reservoir 0.360 2 1444 77,110 55 388.31 87,596 Route SCM G

57 SCS Runoff 1.365 2 734 9,827 ------ ------ ------ Area G Bypassing SCM

58 Combine 49.00 2 730 285,395 30, 56, 57 ------ ------ Total Managed Area G Post

60 SCS Runoff 126.84 2 734 660,044 ------ ------ ------ Additional Area to Point D-E

61 Combine 70.41 2 730 310,377 1, 4, 5,
8, 9,

------ ------ Total Area A-E Pre

62 Combine 193.33 2 734 970,420 60, 61 ------ ------ Total A-E Post & Upstream

63 Reach 187.87 2 738 970,419 62 ------ ------ A-E Travel to H Landfill Culverts

64 Combine 56.66 2 730 247,289 12, 15, ------ ------ Total Area F & G Pre

65 Reach 54.76 2 734 247,288 64 ------ ------ F&G Travel to H Landfill Culverts

66 SCS Runoff 24.85 2 736 125,838 ------ ------ ------ Area H at Culverts

67 Combine 265.16 2 736 1,343,545 63, 65, 66 ------ ------ Total Flow H At Culverts Pre

69 SCS Runoff 484.42 2 772 5,397,708 ------ ------ ------ Area I - Apex

70 Reach 483.07 2 776 5,397,708 69 ------ ------ Culverts Travel to I

71 Combine 966.04 2 774 10,795,419 69, 70 ------ ------ Total Area I Pre

19-168-H12 Storm Analysis.gpw Return Period: 1 Year Friday, 02 / 12 / 2021

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021



Hydrograph Summary Report

3

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

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

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

73 SCS Runoff 126.84 2 734 660,044 ------ ------ ------ Additional Area to Point D-E

74 Combine 68.53 2 730 409,763 17, 20, 21,
25, 45,

------ ------ Total Area A-E Post

75 Combine 191.24 2 734 1,069,806 73, 74 ------ ------ Total A-E Post & Upstream

76 Reach 185.85 2 738 1,069,762 75 ------ ------ A-E Travel to H Landfill Culverts

77 Combine 52.91 2 730 315,294 51, 58, ------ ------ Total Area F & G Post

78 Reach 51.13 2 734 315,262 77 ------ ------ F&G Travel to H Landfill Culverts

79 SCS Runoff 24.85 2 736 125,838 ------ ------ ------ Area H at Culverts

80 Combine 260.08 2 736 1,510,861 76, 78, 79 ------ ------ Total Area H At Culverts Post

82 SCS Runoff 484.42 2 772 5,397,708 ------ ------ ------ Area I  - Apex

83 Reach 483.07 2 776 5,397,708 82 ------ ------ Culverts Travel to I

84 Combine 966.04 2 774 10,795,419 82, 83 ------ ------ Total Area I Post

19-168-H12 Storm Analysis.gpw Return Period: 1 Year Friday, 02 / 12 / 2021

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 1

Area A Onsite Pre

Hydrograph type =  SCS Runoff Peak discharge =  0.216 cfs
Storm frequency =  1 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  2,401 cuft
Drainage area =  3.850 ac Curve number =  55
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.10 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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TR55 Tc Worksheet
5

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 1

Area A Onsite Pre

Description A B C Totals

Sheet Flow
Manning's n-value =  0.400 0.011 0.011
Flow length (ft) =  50.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.48 0.00 0.00
Land slope (%) =  4.00 0.00 0.00

Travel Time (min) = 8.96 + 0.00 + 0.00 = 8.96

Shallow Concentrated Flow
Flow length (ft) =  845.00 0.00 0.00
Watercourse slope (%) =  7.70 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =4.48 0.00 0.00

Travel Time (min) = 3.15 + 0.00 + 0.00 = 3.15

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

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

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

Total Travel Time, Tc .............................................................................. 12.10 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 2

Area A Off-site Pre

Hydrograph type =  SCS Runoff Peak discharge =  0.134 cfs
Storm frequency =  1 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  1,496 cuft
Drainage area =  2.400 ac Curve number =  55
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.10 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 3

Total Area A Pre

Hydrograph type =  Combine Peak discharge =  0.350 cfs
Storm frequency =  1 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  3,897 cuft
Inflow hyds. =  1, 2 Contrib. drain. area =  6.250 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 4

Area B Onsite Pre

Hydrograph type =  SCS Runoff Peak discharge =  0.086 cfs
Storm frequency =  1 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  1,032 cuft
Drainage area =  1.750 ac Curve number =  55
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  15.20 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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TR55 Tc Worksheet
9

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 4

Area B Onsite Pre

Description A B C Totals

Sheet Flow
Manning's n-value =  0.400 0.011 0.011
Flow length (ft) =  50.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.48 0.00 0.00
Land slope (%) =  1.50 0.00 0.00

Travel Time (min) = 13.27 + 0.00 + 0.00 = 13.27

Shallow Concentrated Flow
Flow length (ft) =  550.00 0.00 0.00
Watercourse slope (%) =  9.10 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =4.87 0.00 0.00

Travel Time (min) = 1.88 + 0.00 + 0.00 = 1.88

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

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

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

Total Travel Time, Tc .............................................................................. 15.20 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 5

Area C Onsite Pre

Hydrograph type =  SCS Runoff Peak discharge =  0.168 cfs
Storm frequency =  1 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  1,877 cuft
Drainage area =  3.010 ac Curve number =  55
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  10.80 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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TR55 Tc Worksheet
11

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 5

Area C Onsite Pre

Description A B C Totals

Sheet Flow
Manning's n-value =  0.400 0.011 0.011
Flow length (ft) =  50.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.48 0.00 0.00
Land slope (%) =  5.00 0.00 0.00

Travel Time (min) = 8.20 + 0.00 + 0.00 = 8.20

Shallow Concentrated Flow
Flow length (ft) =  690.00 0.00 0.00
Watercourse slope (%) =  7.50 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =4.42 0.00 0.00

Travel Time (min) = 2.60 + 0.00 + 0.00 = 2.60

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

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

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

Total Travel Time, Tc .............................................................................. 10.80 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 6

Area D Onsite Pre

Hydrograph type =  SCS Runoff Peak discharge =  5.589 cfs
Storm frequency =  1 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  36,001 cuft
Drainage area =  29.390 ac Curve number =  61.6
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  24.00 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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TR55 Tc Worksheet
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 6

Area D Onsite Pre

Description A B C Totals

Sheet Flow
Manning's n-value =  0.400 0.011 0.011
Flow length (ft) =  50.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.48 0.00 0.00
Land slope (%) =  1.00 0.00 0.00

Travel Time (min) = 15.61 + 0.00 + 0.00 = 15.61

Shallow Concentrated Flow
Flow length (ft) =  830.00 0.00 0.00
Watercourse slope (%) =  4.00 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =3.23 0.00 0.00

Travel Time (min) = 4.29 + 0.00 + 0.00 = 4.29

Channel Flow
X sectional flow area (sqft) =  27.00 0.00 0.00
Wetted perimeter (ft) =  14.50 0.00 0.00
Channel slope (%) =  2.50 0.00 0.00
Manning's n-value =  0.030 0.015 0.015
Velocity (ft/s) =11.91

0.00
0.00

Flow length (ft) ({0})2955.0 0.0 0.0

Travel Time (min) = 4.13 + 0.00 + 0.00 = 4.13

Total Travel Time, Tc .............................................................................. 24.00 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 7

Area D Offsite Pre

Hydrograph type =  SCS Runoff Peak discharge =  64.33 cfs
Storm frequency =  1 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  267,434 cuft
Drainage area =  101.300 ac Curve number =  71.9
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  24.00 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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TR55 Tc Worksheet
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 7

Area D Offsite Pre

Description A B C Totals

Sheet Flow
Manning's n-value =  0.400 0.011 0.011
Flow length (ft) =  50.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.48 0.00 0.00
Land slope (%) =  1.00 0.00 0.00

Travel Time (min) = 15.61 + 0.00 + 0.00 = 15.61

Shallow Concentrated Flow
Flow length (ft) =  830.00 0.00 0.00
Watercourse slope (%) =  4.00 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =3.23 0.00 0.00

Travel Time (min) = 4.29 + 0.00 + 0.00 = 4.29

Channel Flow
X sectional flow area (sqft) =  27.00 0.00 0.00
Wetted perimeter (ft) =  14.50 0.00 0.00
Channel slope (%) =  2.50 0.00 0.00
Manning's n-value =  0.030 0.015 0.015
Velocity (ft/s) =11.91

0.00
0.00

Flow length (ft) ({0})2955.0 0.0 0.0

Travel Time (min) = 4.13 + 0.00 + 0.00 = 4.13

Total Travel Time, Tc .............................................................................. 24.00 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 8

Total Area D Pre

Hydrograph type =  Combine Peak discharge =  69.74 cfs
Storm frequency =  1 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  303,434 cuft
Inflow hyds. =  6, 7 Contrib. drain. area =  130.690 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 9

Area E Onsite Pre

Hydrograph type =  SCS Runoff Peak discharge =  0.214 cfs
Storm frequency =  1 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  1,634 cuft
Drainage area =  2.110 ac Curve number =  57.2
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  15.30 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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TR55 Tc Worksheet
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 9

Area E Onsite Pre

Description A B C Totals

Sheet Flow
Manning's n-value =  0.400 0.011 0.011
Flow length (ft) =  50.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.48 0.00 0.00
Land slope (%) =  1.50 0.00 0.00

Travel Time (min) = 13.27 + 0.00 + 0.00 = 13.27

Shallow Concentrated Flow
Flow length (ft) =  586.00 0.00 0.00
Watercourse slope (%) =  8.60 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =4.73 0.00 0.00

Travel Time (min) = 2.06 + 0.00 + 0.00 = 2.06

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

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

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

Total Travel Time, Tc .............................................................................. 15.30 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 10

Area F Onsite Pre

Hydrograph type =  SCS Runoff Peak discharge =  0.730 cfs
Storm frequency =  1 yrs Time to peak =  736 min
Time interval =  2 min Hyd. volume =  9,444 cuft
Drainage area =  15.620 ac Curve number =  55
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  17.60 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 10

Area F Onsite Pre

Description A B C Totals

Sheet Flow
Manning's n-value =  0.240 0.011 0.011
Flow length (ft) =  50.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.48 0.00 0.00
Land slope (%) =  5.00 0.00 0.00

Travel Time (min) = 5.45 + 0.00 + 0.00 = 5.45

Shallow Concentrated Flow
Flow length (ft) =  1965.00 0.00 0.00
Watercourse slope (%) =  2.80 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =2.70 0.00 0.00

Travel Time (min) = 12.13 + 0.00 + 0.00 = 12.13

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

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

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

Total Travel Time, Tc .............................................................................. 17.60 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 11

Area F Off-site Pre

Hydrograph type =  SCS Runoff Peak discharge =  5.824 cfs
Storm frequency =  1 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  20,314 cuft
Drainage area =  7.670 ac Curve number =  71.7
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  17.60 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 11

Area F Off-site Pre

Description A B C Totals

Sheet Flow
Manning's n-value =  0.240 0.011 0.011
Flow length (ft) =  50.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.48 0.00 0.00
Land slope (%) =  5.00 0.00 0.00

Travel Time (min) = 5.45 + 0.00 + 0.00 = 5.45

Shallow Concentrated Flow
Flow length (ft) =  1965.00 0.00 0.00
Watercourse slope (%) =  2.80 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =2.70 0.00 0.00

Travel Time (min) = 12.13 + 0.00 + 0.00 = 12.13

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

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

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

Total Travel Time, Tc .............................................................................. 17.60 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 12

Total Area F Pre

Hydrograph type =  Combine Peak discharge =  6.354 cfs
Storm frequency =  1 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  29,758 cuft
Inflow hyds. =  10, 11 Contrib. drain. area =  23.290 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 13

Area G Onsite Pre

Hydrograph type =  SCS Runoff Peak discharge =  2.358 cfs
Storm frequency =  1 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  15,189 cuft
Drainage area =  12.400 ac Curve number =  61.6
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  23.80 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 13

Area G Onsite Pre

Description A B C Totals

Sheet Flow
Manning's n-value =  0.240 0.011 0.011
Flow length (ft) =  50.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.50 0.00 0.00
Land slope (%) =  2.00 0.00 0.00

Travel Time (min) = 7.84 + 0.00 + 0.00 = 7.84

Shallow Concentrated Flow
Flow length (ft) =  2053.00 0.00 0.00
Watercourse slope (%) =  2.80 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =2.70 0.00 0.00

Travel Time (min) = 12.67 + 0.00 + 0.00 = 12.67

Channel Flow
X sectional flow area (sqft) =  10.00 0.00 0.00
Wetted perimeter (ft) =  8.66 0.00 0.00
Channel slope (%) =  1.60 0.00 0.00
Manning's n-value =  0.025 0.015 0.015
Velocity (ft/s) =8.30

0.00
0.00

Flow length (ft) ({0})1635.0 0.0 0.0

Travel Time (min) = 3.28 + 0.00 + 0.00 = 3.28

Total Travel Time, Tc .............................................................................. 23.80 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 14

Area G Off-site Pre

Hydrograph type =  SCS Runoff Peak discharge =  48.47 cfs
Storm frequency =  1 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  202,342 cuft
Drainage area =  77.610 ac Curve number =  71.7
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  23.80 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 14

Area G Off-site Pre

Description A B C Totals

Sheet Flow
Manning's n-value =  0.240 0.011 0.011
Flow length (ft) =  50.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.50 0.00 0.00
Land slope (%) =  2.00 0.00 0.00

Travel Time (min) = 7.84 + 0.00 + 0.00 = 7.84

Shallow Concentrated Flow
Flow length (ft) =  2053.00 0.00 0.00
Watercourse slope (%) =  2.80 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =2.70 0.00 0.00

Travel Time (min) = 12.67 + 0.00 + 0.00 = 12.67

Channel Flow
X sectional flow area (sqft) =  10.00 0.00 0.00
Wetted perimeter (ft) =  8.66 0.00 0.00
Channel slope (%) =  1.60 0.00 0.00
Manning's n-value =  0.025 0.015 0.015
Velocity (ft/s) =8.30

0.00
0.00

Flow length (ft) ({0})1635.0 0.0 0.0

Travel Time (min) = 3.28 + 0.00 + 0.00 = 3.28

Total Travel Time, Tc .............................................................................. 23.80 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 15

Toital Area G Pre

Hydrograph type =  Combine Peak discharge =  50.75 cfs
Storm frequency =  1 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  217,531 cuft
Inflow hyds. =  13, 14 Contrib. drain. area =  90.010 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 17

Area A Onsite Post

Hydrograph type =  SCS Runoff Peak discharge =  0.205 cfs
Storm frequency =  1 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  1,049 cuft
Drainage area =  1.020 ac Curve number =  59.3
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.10 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 18

Area A Off-site Post

Hydrograph type =  SCS Runoff Peak discharge =  0.134 cfs
Storm frequency =  1 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  1,496 cuft
Drainage area =  2.400 ac Curve number =  55
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.10 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 19

Total Area A Post

Hydrograph type =  Combine Peak discharge =  0.331 cfs
Storm frequency =  1 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  2,545 cuft
Inflow hyds. =  17, 18 Contrib. drain. area =  3.420 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 20

Area B Onsite Post

Hydrograph type =  SCS Runoff Peak discharge =  0.026 cfs
Storm frequency =  1 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  144 cuft
Drainage area =  0.230 ac Curve number =  55.8
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

32

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

0.01 0.01

0.02 0.02

0.03 0.03

0.04 0.04

0.05 0.05

0.06 0.06

0.07 0.07

0.08 0.08

0.09 0.09

0.10 0.10

Q (cfs)

Time (min)

Area B Onsite Post

Hyd. No. 20 -- 1 Year

Hyd No. 20



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 21

Area C Onsite Post

Hydrograph type =  SCS Runoff Peak discharge =  0.161 cfs
Storm frequency =  1 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  550 cuft
Drainage area =  0.620 ac Curve number =  58.8
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 22

Area D Onsite Post

Hydrograph type =  SCS Runoff Peak discharge =  41.12 cfs
Storm frequency =  1 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  155,699 cuft
Drainage area =  38.890 ac Curve number =  79.2
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  24.00 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

34

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

10.00 10.00

20.00 20.00

30.00 30.00

40.00 40.00

50.00 50.00

Q (cfs)

Time (min)

Area D Onsite Post

Hyd. No. 22 -- 1 Year

Hyd No. 22



TR55 Tc Worksheet
35

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 22

Area D Onsite Post

Description A B C Totals

Sheet Flow
Manning's n-value =  0.400 0.011 0.011
Flow length (ft) =  50.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.48 0.00 0.00
Land slope (%) =  1.00 0.00 0.00

Travel Time (min) = 15.61 + 0.00 + 0.00 = 15.61

Shallow Concentrated Flow
Flow length (ft) =  830.00 0.00 0.00
Watercourse slope (%) =  4.00 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =3.23 0.00 0.00

Travel Time (min) = 4.29 + 0.00 + 0.00 = 4.29

Channel Flow
X sectional flow area (sqft) =  27.00 0.00 0.00
Wetted perimeter (ft) =  14.50 0.00 0.00
Channel slope (%) =  2.50 0.00 0.00
Manning's n-value =  0.030 0.015 0.015
Velocity (ft/s) =11.91

0.00
0.00

Flow length (ft) ({0})2955.0 0.0 0.0

Travel Time (min) = 4.13 + 0.00 + 0.00 = 4.13

Total Travel Time, Tc .............................................................................. 24.00 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 23

Area D Offsite Post

Hydrograph type =  SCS Runoff Peak discharge =  64.92 cfs
Storm frequency =  1 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  269,318 cuft
Drainage area =  101.380 ac Curve number =  72
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  24.00 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 23

Area D Offsite Post

Description A B C Totals

Sheet Flow
Manning's n-value =  0.400 0.011 0.011
Flow length (ft) =  50.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.48 0.00 0.00
Land slope (%) =  1.00 0.00 0.00

Travel Time (min) = 15.61 + 0.00 + 0.00 = 15.61

Shallow Concentrated Flow
Flow length (ft) =  830.00 0.00 0.00
Watercourse slope (%) =  4.00 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =3.23 0.00 0.00

Travel Time (min) = 4.29 + 0.00 + 0.00 = 4.29

Channel Flow
X sectional flow area (sqft) =  27.00 0.00 0.00
Wetted perimeter (ft) =  14.50 0.00 0.00
Channel slope (%) =  2.50 0.00 0.00
Manning's n-value =  0.030 0.015 0.015
Velocity (ft/s) =11.91

0.00
0.00

Flow length (ft) ({0})2955.0 0.0 0.0

Travel Time (min) = 4.13 + 0.00 + 0.00 = 4.13

Total Travel Time, Tc .............................................................................. 24.00 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 24

Total Area D Post

Hydrograph type =  Combine Peak discharge =  106.04 cfs
Storm frequency =  1 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  425,017 cuft
Inflow hyds. =  22, 23 Contrib. drain. area =  140.270 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 25

Area E Onsite Post

Hydrograph type =  SCS Runoff Peak discharge =  0.184 cfs
Storm frequency =  1 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  1,088 cuft
Drainage area =  1.420 ac Curve number =  56.9
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  8.20 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 25

Area E Onsite Post

Description A B C Totals

Sheet Flow
Manning's n-value =  0.410 0.011 0.011
Flow length (ft) =  50.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.48 0.00 0.00
Land slope (%) =  6.00 0.00 0.00

Travel Time (min) = 7.77 + 0.00 + 0.00 = 7.77

Shallow Concentrated Flow
Flow length (ft) =  177.00 0.00 0.00
Watercourse slope (%) =  17.00 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =6.65 0.00 0.00

Travel Time (min) = 0.44 + 0.00 + 0.00 = 0.44

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

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

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

Total Travel Time, Tc .............................................................................. 8.20 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 26

Area F Onsite Post

Hydrograph type =  SCS Runoff Peak discharge =  1.597 cfs
Storm frequency =  1 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  4,732 cuft
Drainage area =  2.110 ac Curve number =  68.7
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.60 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 26

Area F Onsite Post

Description A B C Totals

Sheet Flow
Manning's n-value =  0.240 0.011 0.011
Flow length (ft) =  50.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.48 0.00 0.00
Land slope (%) =  5.00 0.00 0.00

Travel Time (min) = 5.45 + 0.00 + 0.00 = 5.45

Shallow Concentrated Flow
Flow length (ft) =  760.00 0.00 0.00
Watercourse slope (%) =  2.80 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =2.70 0.00 0.00

Travel Time (min) = 4.69 + 0.00 + 0.00 = 4.69

Channel Flow
X sectional flow area (sqft) =  3.14 0.00 0.00
Wetted perimeter (ft) =  6.28 0.00 0.00
Channel slope (%) =  1.80 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =8.38

0.00
0.00

Flow length (ft) ({0})1220.0 0.0 0.0

Travel Time (min) = 2.43 + 0.00 + 0.00 = 2.43

Total Travel Time, Tc .............................................................................. 12.60 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 27

Area F Off-site Post

Hydrograph type =  SCS Runoff Peak discharge =  8.999 cfs
Storm frequency =  1 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  24,905 cuft
Drainage area =  8.730 ac Curve number =  72.4
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.60 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 28

Total Area F Post

Hydrograph type =  Combine Peak discharge =  10.60 cfs
Storm frequency =  1 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  29,637 cuft
Inflow hyds. =  26, 27 Contrib. drain. area =  10.840 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 29

Area G Onsite Post

Hydrograph type =  SCS Runoff Peak discharge =  39.49 cfs
Storm frequency =  1 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  103,578 cuft
Drainage area =  23.810 ac Curve number =  79.9
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  10.40 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 29

Area G Onsite Post

Description A B C Totals

Sheet Flow
Manning's n-value =  0.410 0.011 0.011
Flow length (ft) =  30.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.50 0.00 0.00
Land slope (%) =  2.00 0.00 0.00

Travel Time (min) = 7.99 + 0.00 + 0.00 = 7.99

Shallow Concentrated Flow
Flow length (ft) =  178.00 0.00 0.00
Watercourse slope (%) =  1.50 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =1.98 0.00 0.00

Travel Time (min) = 1.50 + 0.00 + 0.00 = 1.50

Channel Flow
X sectional flow area (sqft) =  3.14 0.00 0.00
Wetted perimeter (ft) =  6.28 0.00 0.00
Channel slope (%) =  3.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =10.81

0.00
0.00

Flow length (ft) ({0})615.0 0.0 0.0

Travel Time (min) = 0.95 + 0.00 + 0.00 = 0.95

Total Travel Time, Tc .............................................................................. 10.40 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 30

Area G Off-site Post

Hydrograph type =  SCS Runoff Peak discharge =  47.43 cfs
Storm frequency =  1 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  198,458 cuft
Drainage area =  76.600 ac Curve number =  71.6
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  23.80 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

47

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

10.00 10.00

20.00 20.00

30.00 30.00

40.00 40.00

50.00 50.00

Q (cfs)

Time (min)

Area G Off-site Post

Hyd. No. 30 -- 1 Year

Hyd No. 30



TR55 Tc Worksheet
48

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 30

Area G Off-site Post

Description A B C Totals

Sheet Flow
Manning's n-value =  0.240 0.011 0.011
Flow length (ft) =  50.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.50 0.00 0.00
Land slope (%) =  2.00 0.00 0.00

Travel Time (min) = 7.84 + 0.00 + 0.00 = 7.84

Shallow Concentrated Flow
Flow length (ft) =  2053.00 0.00 0.00
Watercourse slope (%) =  2.80 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =2.70 0.00 0.00

Travel Time (min) = 12.67 + 0.00 + 0.00 = 12.67

Channel Flow
X sectional flow area (sqft) =  10.00 0.00 0.00
Wetted perimeter (ft) =  8.66 0.00 0.00
Channel slope (%) =  1.60 0.00 0.00
Manning's n-value =  0.025 0.015 0.015
Velocity (ft/s) =8.30

0.00
0.00

Flow length (ft) ({0})1635.0 0.0 0.0

Travel Time (min) = 3.28 + 0.00 + 0.00 = 3.28

Total Travel Time, Tc .............................................................................. 23.80 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 31

Total Area G Post

Hydrograph type =  Combine Peak discharge =  76.26 cfs
Storm frequency =  1 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  305,920 cuft
Inflow hyds. =  14, 29 Contrib. drain. area =  101.420 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 33

Area to SCM D1 Onsite

Hydrograph type =  SCS Runoff Peak discharge =  23.56 cfs
Storm frequency =  1 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  66,609 cuft
Drainage area =  14.850 ac Curve number =  81.6
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  16.30 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 33

Area to SCM D1 Onsite

Description A B C Totals

Sheet Flow
Manning's n-value =  0.410 0.011 0.011
Flow length (ft) =  50.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.48 0.00 0.00
Land slope (%) =  1.70 0.00 0.00

Travel Time (min) = 12.87 + 0.00 + 0.00 = 12.87

Shallow Concentrated Flow
Flow length (ft) =  140.00 0.00 0.00
Watercourse slope (%) =  2.00 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =2.28 0.00 0.00

Travel Time (min) = 1.02 + 0.00 + 0.00 = 1.02

Channel Flow
X sectional flow area (sqft) =  3.14 0.00 0.00
Wetted perimeter (ft) =  6.28 0.00 0.00
Channel slope (%) =  2.50 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =9.87

0.00
0.00

Flow length (ft) ({0})1445.0 0.0 0.0

Travel Time (min) = 2.44 + 0.00 + 0.00 = 2.44

Total Travel Time, Tc .............................................................................. 16.30 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 34

Area to SCM D1 Off-site

Hydrograph type =  SCS Runoff Peak discharge =  0.165 cfs
Storm frequency =  1 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  723 cuft
Drainage area =  0.560 ac Curve number =  62.3
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  16.30 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 35

Total Area to SCM D1

Hydrograph type =  Combine Peak discharge =  23.70 cfs
Storm frequency =  1 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  67,332 cuft
Inflow hyds. =  33, 34 Contrib. drain. area =  15.410 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 36

Route SCM D1

Hydrograph type =  Reservoir Peak discharge =  0.318 cfs
Storm frequency =  1 yrs Time to peak =  1444 min
Time interval =  2 min Hyd. volume =  58,494 cuft
Inflow hyd. No. =  35 - Total Area to SCM D1 Max. Elevation =  383.90 ft
Reservoir name =  SCM D1 Max. Storage =  54,068 cuft

Storage Indication method used.
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Pond No. 1 -  SCM D1

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 381.00 ft

Stage / Storage Table

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

0.00 381.00 11,600 0 0
0.50 381.50 17,400 7,200 7,200
1.00 382.00 18,250 8,911 16,111
2.00 383.00 19,980 19,107 35,218
3.00 384.00 21,770 20,867 56,084
4.00 385.00 23,620 22,686 78,771
5.00 386.00 25,520 24,561 103,332
6.00 387.00 27,480 26,491 129,824
7.00 388.00 29,500 28,481 158,305
8.00 389.00 31,570 30,526 188,831

Culvert / Orifice Structures Weir Structures

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

Rise (in) =  15.00 2.00 2.00 0.00

Span (in) =  15.00 2.00 2.00 0.00

No. Barrels =  1 1 1 0

Invert El. (ft) =  378.00 381.00 382.00 0.00

Length (ft) =  118.00 0.50 0.50 0.00

Slope (%) =  0.80 0.10 0.10 n/a

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

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a Yes Yes No

Crest Len (ft) =  15.50 0.50 8.00 0.00

Crest El. (ft) =  386.50 385.00 387.50 0.00

Weir Coeff. =  3.33 3.33 2.60 3.33

Weir Type =  1 Rect Broad ---

Multi-Stage =  Yes Yes No No

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

TW Elev. (ft) =  0.00

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

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 381.00 0.00 0.00 0.00 --- 0.00 0.00 0.00 --- --- --- 0.000
0.05 720 381.05 7.87 oc 0.00 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.004
0.10 1,440 381.10 7.87 oc 0.01 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.015
0.15 2,160 381.15 7.87 oc 0.03 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.027
0.20 2,880 381.20 7.87 oc 0.04 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.036
0.25 3,600 381.25 7.87 oc 0.04 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.043
0.30 4,320 381.30 7.87 oc 0.05 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.049
0.35 5,040 381.35 7.87 oc 0.05 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.054
0.40 5,760 381.40 7.87 oc 0.06 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.059
0.45 6,480 381.45 7.87 oc 0.06 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.064
0.50 7,200 381.50 7.87 oc 0.07 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.068
0.55 8,092 381.55 7.87 oc 0.07 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.072
0.60 8,983 381.60 7.87 oc 0.08 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.075
0.65 9,874 381.65 7.87 oc 0.08 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.079
0.70 10,765 381.70 7.87 oc 0.08 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.082
0.75 11,656 381.75 7.87 oc 0.09 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.086
0.80 12,547 381.80 7.87 oc 0.09 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.089
0.85 13,438 381.85 7.87 oc 0.09 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.092
0.90 14,329 381.90 7.87 oc 0.09 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.095
0.95 15,220 381.95 7.87 oc 0.10 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.098
1.00 16,111 382.00 7.87 oc 0.10 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.101
1.10 18,022 382.10 7.87 oc 0.11 ic 0.01 ic --- 0.00 0.00 0.00 --- --- --- 0.121
1.20 19,933 382.20 7.87 oc 0.11 ic 0.04 ic --- 0.00 0.00 0.00 --- --- --- 0.147
1.30 21,843 382.30 7.87 oc 0.12 ic 0.05 ic --- 0.00 0.00 0.00 --- --- --- 0.165
1.40 23,754 382.40 7.87 oc 0.12 ic 0.06 ic --- 0.00 0.00 0.00 --- --- --- 0.180
1.50 25,665 382.50 7.87 oc 0.13 ic 0.07 ic --- 0.00 0.00 0.00 --- --- --- 0.193
1.60 27,575 382.60 7.87 oc 0.13 ic 0.08 ic --- 0.00 0.00 0.00 --- --- --- 0.205
1.70 29,486 382.70 7.87 oc 0.13 ic 0.08 ic --- 0.00 0.00 0.00 --- --- --- 0.216
1.80 31,396 382.80 7.87 oc 0.14 ic 0.09 ic --- 0.00 0.00 0.00 --- --- --- 0.227
1.90 33,307 382.90 7.87 oc 0.14 ic 0.09 ic --- 0.00 0.00 0.00 --- --- --- 0.236
2.00 35,218 383.00 7.87 oc 0.15 ic 0.10 ic --- 0.00 0.00 0.00 --- --- --- 0.246
2.10 37,304 383.10 7.87 oc 0.15 ic 0.11 ic --- 0.00 0.00 0.00 --- --- --- 0.255
2.20 39,391 383.20 7.87 oc 0.15 ic 0.11 ic --- 0.00 0.00 0.00 --- --- --- 0.264

Continues on next page...
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SCM D1

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

2.30 41,478 383.30 7.87 oc 0.16 ic 0.12 ic --- 0.00 0.00 0.00 --- --- --- 0.272
2.40 43,564 383.40 7.87 oc 0.16 ic 0.12 ic --- 0.00 0.00 0.00 --- --- --- 0.280
2.50 45,651 383.50 7.87 oc 0.16 ic 0.13 ic --- 0.00 0.00 0.00 --- --- --- 0.288
2.60 47,738 383.60 7.87 oc 0.17 ic 0.13 ic --- 0.00 0.00 0.00 --- --- --- 0.296
2.70 49,824 383.70 7.87 oc 0.17 ic 0.13 ic --- 0.00 0.00 0.00 --- --- --- 0.303
2.80 51,911 383.80 7.87 oc 0.17 ic 0.14 ic --- 0.00 0.00 0.00 --- --- --- 0.311
2.90 53,998 383.90 7.87 oc 0.18 ic 0.14 ic --- 0.00 0.00 0.00 --- --- --- 0.318
3.00 56,084 384.00 7.87 oc 0.18 ic 0.15 ic --- 0.00 0.00 0.00 --- --- --- 0.325
3.10 58,353 384.10 7.87 oc 0.18 ic 0.15 ic --- 0.00 0.00 0.00 --- --- --- 0.332
3.20 60,622 384.20 7.87 oc 0.19 ic 0.15 ic --- 0.00 0.00 0.00 --- --- --- 0.338
3.30 62,890 384.30 7.87 oc 0.19 ic 0.16 ic --- 0.00 0.00 0.00 --- --- --- 0.345
3.40 65,159 384.40 7.87 oc 0.19 ic 0.16 ic --- 0.00 0.00 0.00 --- --- --- 0.351
3.50 67,428 384.50 7.87 oc 0.19 ic 0.16 ic --- 0.00 0.00 0.00 --- --- --- 0.357
3.60 69,696 384.60 7.87 oc 0.20 ic 0.17 ic --- 0.00 0.00 0.00 --- --- --- 0.364
3.70 71,965 384.70 7.87 oc 0.20 ic 0.17 ic --- 0.00 0.00 0.00 --- --- --- 0.370
3.80 74,233 384.80 7.87 oc 0.20 ic 0.17 ic --- 0.00 0.00 0.00 --- --- --- 0.376
3.90 76,502 384.90 7.87 oc 0.21 ic 0.18 ic --- 0.00 0.00 0.00 --- --- --- 0.381
4.00 78,771 385.00 7.87 oc 0.21 ic 0.18 ic --- 0.00 0.00 0.00 --- --- --- 0.387
4.10 81,227 385.10 7.87 oc 0.21 ic 0.18 ic --- 0.00 0.05 0.00 --- --- --- 0.446
4.20 83,683 385.20 7.87 oc 0.21 ic 0.19 ic --- 0.00 0.15 0.00 --- --- --- 0.547
4.30 86,139 385.30 7.87 oc 0.22 ic 0.19 ic --- 0.00 0.27 0.00 --- --- --- 0.678
4.40 88,595 385.40 7.87 oc 0.22 ic 0.19 ic --- 0.00 0.42 0.00 --- --- --- 0.831
4.50 91,051 385.50 7.87 oc 0.22 ic 0.19 ic --- 0.00 0.59 0.00 --- --- --- 1.004
4.60 93,508 385.60 7.87 oc 0.22 ic 0.20 ic --- 0.00 0.77 0.00 --- --- --- 1.194
4.70 95,964 385.70 7.87 oc 0.23 ic 0.20 ic --- 0.00 0.98 0.00 --- --- --- 1.401
4.80 98,420 385.80 7.87 oc 0.23 ic 0.20 ic --- 0.00 1.19 0.00 --- --- --- 1.622
4.90 100,876 385.90 7.87 oc 0.23 ic 0.21 ic --- 0.00 1.42 0.00 --- --- --- 1.857
5.00 103,332 386.00 7.87 oc 0.23 ic 0.21 ic --- 0.00 1.66 0.00 --- --- --- 2.106
5.10 105,981 386.10 7.87 oc 0.24 ic 0.21 ic --- 0.00 1.92 0.00 --- --- --- 2.367
5.20 108,630 386.20 7.87 oc 0.24 ic 0.21 ic --- 0.00 2.19 0.00 --- --- --- 2.639
5.30 111,280 386.30 7.87 oc 0.24 ic 0.22 ic --- 0.00 2.47 0.00 --- --- --- 2.924
5.40 113,929 386.40 7.87 oc 0.24 ic 0.22 ic --- 0.00 2.76 0.00 --- --- --- 3.219
5.50 116,578 386.50 7.87 oc 0.24 ic 0.22 ic --- 0.00 3.06 0.00 --- --- --- 3.524
5.60 119,227 386.60 7.87 oc 0.25 ic 0.22 ic --- 1.63 3.37 0.00 --- --- --- 5.473
5.70 121,876 386.70 8.77 oc 0.24 ic 0.23 ic --- 4.62 3.69 0.00 --- --- --- 8.770
5.80 124,525 386.80 12.67 oc 0.13 ic 0.13 ic --- 8.48 3.92 s 0.00 --- --- --- 12.67
5.90 127,174 386.90 13.87 oc 0.05 ic 0.05 ic --- 11.53 s 2.23 s 0.00 --- --- --- 13.87
6.00 129,824 387.00 14.04 oc 0.04 ic 0.04 ic --- 12.10 s 1.87 s 0.00 --- --- --- 14.04
6.10 132,672 387.10 14.16 oc 0.03 ic 0.03 ic --- 12.46 s 1.64 s 0.00 --- --- --- 14.16
6.20 135,520 387.20 14.26 oc 0.02 ic 0.02 ic --- 12.73 s 1.48 s 0.00 --- --- --- 14.26
6.30 138,368 387.30 14.35 oc 0.02 ic 0.02 ic --- 12.94 s 1.36 s 0.00 --- --- --- 14.34
6.40 141,216 387.40 14.44 oc 0.02 ic 0.02 ic --- 13.13 s 1.27 s 0.00 --- --- --- 14.43
6.50 144,064 387.50 14.52 oc 0.01 ic 0.01 ic --- 13.28 s 1.19 s 0.00 --- --- --- 14.50
6.60 146,912 387.60 14.61 oc 0.01 ic 0.01 ic --- 13.45 s 1.13 s 0.66 --- --- --- 15.26
6.70 149,760 387.70 14.69 oc 0.01 ic 0.01 ic --- 13.56 s 1.08 s 1.86 --- --- --- 16.52
6.80 152,609 387.80 14.77 oc 0.01 ic 0.01 ic --- 13.69 s 1.04 s 3.42 --- --- --- 18.17
6.90 155,457 387.90 14.85 oc 0.01 ic 0.01 ic --- 13.76 s 1.00 s 5.26 --- --- --- 20.05
7.00 158,305 388.00 14.92 oc 0.01 ic 0.01 ic --- 13.92 s 0.97 s 7.35 --- --- --- 22.26
7.10 161,357 388.10 15.00 oc 0.01 ic 0.01 ic --- 13.98 s 0.94 s 9.67 --- --- --- 24.61
7.20 164,410 388.20 15.08 oc 0.01 ic 0.01 ic --- 14.12 s 0.92 s 12.18 --- --- --- 27.24
7.30 167,463 388.30 15.16 oc 0.01 ic 0.01 ic --- 14.18 s 0.90 s 14.88 --- --- --- 29.98
7.40 170,515 388.40 15.23 oc 0.01 ic 0.01 ic --- 14.20 s 0.88 s 17.76 --- --- --- 32.85
7.50 173,568 388.50 15.31 oc 0.01 ic 0.01 ic --- 14.37 s 0.87 s 20.80 --- --- --- 36.05
7.60 176,620 388.60 15.38 oc 0.01 ic 0.01 ic --- 14.41 s 0.85 s 24.00 --- --- --- 39.27
7.70 179,673 388.70 15.46 oc 0.01 ic 0.01 ic --- 14.54 s 0.84 s 27.34 --- --- --- 42.73
7.80 182,726 388.80 15.53 oc 0.00 ic 0.00 ic --- 14.55 s 0.82 s 30.83 --- --- --- 46.22
7.90 185,778 388.90 15.61 oc 0.00 ic 0.00 ic --- 14.72 s 0.82 s 34.46 --- --- --- 50.00
8.00 188,831 389.00 15.68 oc 0.00 ic 0.00 ic --- 14.59 s 0.79 s 38.21 --- --- --- 53.60

...End



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 37

Area to SCM D2 Onsite

Hydrograph type =  SCS Runoff Peak discharge =  22.91 cfs
Storm frequency =  1 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  64,219 cuft
Drainage area =  11.300 ac Curve number =  86.5
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  13.80 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 37

Area to SCM D2 Onsite

Description A B C Totals

Sheet Flow
Manning's n-value =  0.410 0.011 0.011
Flow length (ft) =  50.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.48 0.00 0.00
Land slope (%) =  2.00 0.00 0.00

Travel Time (min) = 12.06 + 0.00 + 0.00 = 12.06

Shallow Concentrated Flow
Flow length (ft) =  190.00 0.00 0.00
Watercourse slope (%) =  2.00 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =2.28 0.00 0.00

Travel Time (min) = 1.39 + 0.00 + 0.00 = 1.39

Channel Flow
X sectional flow area (sqft) =  3.14 0.00 0.00
Wetted perimeter (ft) =  6.28 0.00 0.00
Channel slope (%) =  5.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =13.96

0.00
0.00

Flow length (ft) ({0})305.0 0.0 0.0

Travel Time (min) = 0.36 + 0.00 + 0.00 = 0.36

Total Travel Time, Tc .............................................................................. 13.80 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 38

Area to SCM D2 Offsite

Hydrograph type =  SCS Runoff Peak discharge =  0.037 cfs
Storm frequency =  1 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  170 cuft
Drainage area =  0.140 ac Curve number =  61.6
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  13.80 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 39

Total Area to SCM D2

Hydrograph type =  Combine Peak discharge =  22.94 cfs
Storm frequency =  1 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  64,388 cuft
Inflow hyds. =  37, 38 Contrib. drain. area =  11.440 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 40

Route SCM D2

Hydrograph type =  Reservoir Peak discharge =  0.264 cfs
Storm frequency =  1 yrs Time to peak =  1444 min
Time interval =  2 min Hyd. volume =  50,834 cuft
Inflow hyd. No. =  39 - Total Area to SCM D2 Max. Elevation =  392.20 ft
Reservoir name =  SCM D2 Max. Storage =  53,261 cuft

Storage Indication method used.
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Pond No. 2 -  SCM D2

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 390.00 ft

Stage / Storage Table

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

0.00 390.00 15,350 0 0
0.50 390.50 23,240 9,579 9,579
1.00 391.00 24,550 11,945 21,523
2.00 392.00 27,240 25,881 47,404
3.00 393.00 30,020 28,616 76,020
4.00 394.00 32,870 31,431 107,451
5.00 395.00 35,790 34,316 141,767
6.00 396.00 38,770 37,266 179,034

Culvert / Orifice Structures Weir Structures

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

Rise (in) =  18.00 2.00 2.00 0.00

Span (in) =  18.00 2.00 2.00 0.00

No. Barrels =  1 1 1 0

Invert El. (ft) =  387.00 390.00 391.00 0.00

Length (ft) =  104.00 0.50 0.50 0.00

Slope (%) =  0.50 0.01 0.01 n/a

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

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a Yes Yes No

Crest Len (ft) =  15.00 1.00 8.00 0.00

Crest El. (ft) =  393.50 392.50 394.50 0.00

Weir Coeff. =  3.33 3.33 2.60 3.33

Weir Type =  1 Rect Broad ---

Multi-Stage =  Yes Yes No No

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

TW Elev. (ft) =  0.00

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

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 390.00 0.00 0.00 0.00 --- 0.00 0.00 0.00 --- --- --- 0.000
0.05 958 390.05 10.96 oc 0.00 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.004
0.10 1,916 390.10 10.96 oc 0.01 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.015
0.15 2,874 390.15 10.96 oc 0.03 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.027
0.20 3,831 390.20 10.96 oc 0.04 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.036
0.25 4,789 390.25 10.96 oc 0.04 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.043
0.30 5,747 390.30 10.96 oc 0.05 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.049
0.35 6,705 390.35 10.96 oc 0.05 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.054
0.40 7,663 390.40 10.96 oc 0.06 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.059
0.45 8,621 390.45 10.96 oc 0.06 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.064
0.50 9,579 390.50 10.96 oc 0.07 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.068
0.55 10,773 390.55 10.96 oc 0.07 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.072
0.60 11,968 390.60 10.96 oc 0.08 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.075
0.65 13,162 390.65 10.96 oc 0.08 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.079
0.70 14,357 390.70 10.96 oc 0.08 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.082
0.75 15,551 390.75 10.96 oc 0.09 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.086
0.80 16,745 390.80 10.96 oc 0.09 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.089
0.85 17,940 390.85 10.96 oc 0.09 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.092
0.90 19,134 390.90 10.96 oc 0.09 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.095
0.95 20,329 390.95 10.96 oc 0.10 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.098
1.00 21,523 391.00 10.96 oc 0.10 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.101
1.10 24,111 391.10 10.96 oc 0.11 ic 0.01 ic --- 0.00 0.00 0.00 --- --- --- 0.121
1.20 26,700 391.20 10.96 oc 0.11 ic 0.04 ic --- 0.00 0.00 0.00 --- --- --- 0.147
1.30 29,288 391.30 10.96 oc 0.12 ic 0.05 ic --- 0.00 0.00 0.00 --- --- --- 0.165
1.40 31,876 391.40 10.96 oc 0.12 ic 0.06 ic --- 0.00 0.00 0.00 --- --- --- 0.180
1.50 34,464 391.50 10.96 oc 0.13 ic 0.07 ic --- 0.00 0.00 0.00 --- --- --- 0.193
1.60 37,052 391.60 10.96 oc 0.13 ic 0.08 ic --- 0.00 0.00 0.00 --- --- --- 0.205
1.70 39,640 391.70 10.96 oc 0.13 ic 0.08 ic --- 0.00 0.00 0.00 --- --- --- 0.216
1.80 42,228 391.80 10.96 oc 0.14 ic 0.09 ic --- 0.00 0.00 0.00 --- --- --- 0.227
1.90 44,816 391.90 10.96 oc 0.14 ic 0.09 ic --- 0.00 0.00 0.00 --- --- --- 0.236
2.00 47,404 392.00 10.96 oc 0.15 ic 0.10 ic --- 0.00 0.00 0.00 --- --- --- 0.246
2.10 50,266 392.10 10.96 oc 0.15 ic 0.11 ic --- 0.00 0.00 0.00 --- --- --- 0.255
2.20 53,127 392.20 10.96 oc 0.15 ic 0.11 ic --- 0.00 0.00 0.00 --- --- --- 0.264
2.30 55,989 392.30 10.96 oc 0.16 ic 0.12 ic --- 0.00 0.00 0.00 --- --- --- 0.272
2.40 58,851 392.40 10.96 oc 0.16 ic 0.12 ic --- 0.00 0.00 0.00 --- --- --- 0.280

Continues on next page...
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SCM D2

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

2.50 61,712 392.50 10.96 oc 0.16 ic 0.13 ic --- 0.00 0.00 0.00 --- --- --- 0.288
2.60 64,574 392.60 10.96 oc 0.17 ic 0.13 ic --- 0.00 0.11 0.00 --- --- --- 0.401
2.70 67,435 392.70 10.96 oc 0.17 ic 0.13 ic --- 0.00 0.30 0.00 --- --- --- 0.601
2.80 70,297 392.80 10.96 oc 0.17 ic 0.14 ic --- 0.00 0.55 0.00 --- --- --- 0.858
2.90 73,158 392.90 10.96 oc 0.18 ic 0.14 ic --- 0.00 0.84 0.00 --- --- --- 1.160
3.00 76,020 393.00 10.96 oc 0.18 ic 0.15 ic --- 0.00 1.18 0.00 --- --- --- 1.502
3.10 79,163 393.10 10.96 oc 0.18 ic 0.15 ic --- 0.00 1.55 0.00 --- --- --- 1.879
3.20 82,306 393.20 10.96 oc 0.19 ic 0.15 ic --- 0.00 1.95 0.00 --- --- --- 2.289
3.30 85,449 393.30 10.96 oc 0.19 ic 0.16 ic --- 0.00 2.38 0.00 --- --- --- 2.728
3.40 88,593 393.40 10.96 oc 0.19 ic 0.16 ic --- 0.00 2.84 0.00 --- --- --- 3.194
3.50 91,736 393.50 10.96 oc 0.19 ic 0.16 ic --- 0.00 3.33 0.00 --- --- --- 3.688
3.60 94,879 393.60 10.96 oc 0.20 ic 0.17 ic --- 1.58 3.84 0.00 --- --- --- 5.786
3.70 98,022 393.70 10.96 oc 0.20 ic 0.17 ic --- 4.47 4.38 0.00 --- --- --- 9.216
3.80 101,165 393.80 13.49 oc 0.17 ic 0.17 ic --- 8.21 4.94 0.00 --- --- --- 13.49
3.90 104,308 393.90 17.56 oc 0.09 ic 0.09 ic --- 12.64 4.74 s 0.00 --- --- --- 17.56
4.00 107,451 394.00 18.53 oc 0.05 ic 0.05 ic --- 14.91 s 3.52 s 0.00 --- --- --- 18.53
4.10 110,883 394.10 18.84 oc 0.04 ic 0.04 ic --- 15.60 s 3.16 s 0.00 --- --- --- 18.84
4.20 114,314 394.20 19.08 oc 0.03 ic 0.03 ic --- 16.10 s 2.91 s 0.00 --- --- --- 19.07
4.30 117,746 394.30 19.28 oc 0.03 ic 0.03 ic --- 16.49 s 2.73 s 0.00 --- --- --- 19.28
4.40 121,178 394.40 19.46 oc 0.02 ic 0.02 ic --- 16.82 s 2.59 s 0.00 --- --- --- 19.46
4.50 124,609 394.50 19.63 oc 0.02 ic 0.02 ic --- 17.11 s 2.48 s 0.00 --- --- --- 19.63
4.60 128,041 394.60 19.80 oc 0.02 ic 0.02 ic --- 17.37 s 2.38 s 0.66 --- --- --- 20.45
4.70 131,473 394.70 19.96 oc 0.02 ic 0.02 ic --- 17.59 s 2.31 s 1.86 --- --- --- 21.79
4.80 134,904 394.80 20.11 oc 0.02 ic 0.02 ic --- 17.83 s 2.25 s 3.42 --- --- --- 23.53
4.90 138,336 394.90 20.27 oc 0.01 ic 0.01 ic --- 18.02 s 2.19 s 5.26 --- --- --- 25.50
5.00 141,767 395.00 20.42 oc 0.01 ic 0.01 ic --- 18.19 s 2.14 s 7.35 --- --- --- 27.72
5.10 145,494 395.10 20.56 oc 0.01 ic 0.01 ic --- 18.40 s 2.11 s 9.67 --- --- --- 30.20
5.20 149,221 395.20 20.71 oc 0.01 ic 0.01 ic --- 18.57 s 2.07 s 12.18 --- --- --- 32.85
5.30 152,947 395.30 20.86 oc 0.01 ic 0.01 ic --- 18.77 s 2.05 s 14.88 --- --- --- 35.73
5.40 156,674 395.40 21.00 oc 0.01 ic 0.01 ic --- 18.93 s 2.02 s 17.76 --- --- --- 38.74
5.50 160,401 395.50 21.14 oc 0.01 ic 0.01 ic --- 19.09 s 2.00 s 20.80 --- --- --- 41.90
5.60 164,127 395.60 21.28 oc 0.01 ic 0.01 ic --- 19.27 s 1.98 s 24.00 --- --- --- 45.27
5.70 167,854 395.70 21.42 oc 0.01 ic 0.01 ic --- 19.43 s 1.97 s 27.34 --- --- --- 48.75
5.80 171,581 395.80 21.56 oc 0.01 ic 0.01 ic --- 19.58 s 1.95 s 30.83 --- --- --- 52.38
5.90 175,307 395.90 21.70 oc 0.01 ic 0.01 ic --- 19.59 s 1.93 s 34.46 --- --- --- 55.98
6.00 179,034 396.00 21.84 oc 0.01 ic 0.01 ic --- 19.87 s 1.93 s 38.21 --- --- --- 60.02

...End



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 41

Area to SCM D3 Onsite

Hydrograph type =  SCS Runoff Peak discharge =  5.342 cfs
Storm frequency =  1 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  14,983 cuft
Drainage area =  2.870 ac Curve number =  84.7
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  14.20 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 41

Area to SCM D3 Onsite

Description A B C Totals

Sheet Flow
Manning's n-value =  0.410 0.011 0.011
Flow length (ft) =  50.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.48 0.00 0.00
Land slope (%) =  2.00 0.00 0.00

Travel Time (min) = 12.06 + 0.00 + 0.00 = 12.06

Shallow Concentrated Flow
Flow length (ft) =  25.00 270.00 0.00
Watercourse slope (%) =  2.00 1.50 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =2.28 2.49 0.00

Travel Time (min) = 0.18 + 1.81 + 0.00 = 1.99

Channel Flow
X sectional flow area (sqft) =  3.14 0.00 0.00
Wetted perimeter (ft) =  6.28 0.00 0.00
Channel slope (%) =  10.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =19.74

0.00
0.00

Flow length (ft) ({0})190.0 0.0 0.0

Travel Time (min) = 0.16 + 0.00 + 0.00 = 0.16

Total Travel Time, Tc .............................................................................. 14.20 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 42

Route SCM D3

Hydrograph type =  Reservoir Peak discharge =  0.070 cfs
Storm frequency =  1 yrs Time to peak =  1442 min
Time interval =  2 min Hyd. volume =  13,116 cuft
Inflow hyd. No. =  41 - Area to SCM D3 Onsite Max. Elevation =  384.46 ft
Reservoir name =  SCM D3 Max. Storage =  11,987 cuft

Storage Indication method used.
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Pond No. 3 -  SCM D3

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 382.00 ft

Stage / Storage Table

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

0.00 382.00 2,410 0 0
0.50 382.50 4,000 1,586 1,586
1.00 383.00 4,590 2,146 3,731
2.00 384.00 5,900 5,231 8,962
3.00 385.00 7,390 6,630 15,592
4.00 386.00 9,090 8,225 23,817
5.00 387.00 10,690 9,878 33,695
6.00 388.00 12,770 11,713 45,409

Culvert / Orifice Structures Weir Structures

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

Rise (in) =  15.00 1.00 1.00 0.00

Span (in) =  15.00 1.00 1.00 0.00

No. Barrels =  1 1 1 0

Invert El. (ft) =  379.00 382.00 383.17 0.00

Length (ft) =  110.00 0.50 0.50 0.00

Slope (%) =  3.60 0.01 0.01 n/a

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

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a Yes Yes No

Crest Len (ft) =  15.00 1.00 8.00 0.00

Crest El. (ft) =  385.50 384.75 386.50 0.00

Weir Coeff. =  3.33 3.33 2.60 3.33

Weir Type =  1 Rect Broad ---

Multi-Stage =  Yes Yes No No

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

TW Elev. (ft) =  0.00

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

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 382.00 0.00 0.00 0.00 --- 0.00 0.00 0.00 --- --- --- 0.000
0.05 159 382.05 9.11 ic 0.00 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.003
0.10 317 382.10 9.11 ic 0.01 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.006
0.15 476 382.15 9.11 ic 0.01 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.009
0.20 634 382.20 9.11 ic 0.01 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.010
0.25 793 382.25 9.11 ic 0.01 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.012
0.30 951 382.30 9.11 ic 0.01 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.013
0.35 1,110 382.35 9.11 ic 0.01 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.015
0.40 1,269 382.40 9.11 ic 0.02 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.016
0.45 1,427 382.45 9.11 ic 0.02 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.017
0.50 1,586 382.50 9.11 ic 0.02 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.018
0.55 1,800 382.55 9.11 ic 0.02 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.019
0.60 2,015 382.60 9.11 ic 0.02 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.020
0.65 2,229 382.65 9.11 ic 0.02 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.020
0.70 2,444 382.70 9.11 ic 0.02 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.021
0.75 2,658 382.75 9.11 ic 0.02 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.022
0.80 2,873 382.80 9.11 ic 0.02 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.023
0.85 3,088 382.85 9.11 ic 0.02 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.024
0.90 3,302 382.90 9.11 ic 0.02 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.024
0.95 3,517 382.95 9.11 ic 0.03 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.025
1.00 3,731 383.00 9.11 ic 0.03 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.026
1.10 4,254 383.10 9.11 ic 0.03 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.027
1.20 4,777 383.20 9.11 ic 0.03 ic 0.00 ic --- 0.00 0.00 0.00 --- --- --- 0.029
1.30 5,300 383.30 9.11 ic 0.03 ic 0.01 ic --- 0.00 0.00 0.00 --- --- --- 0.037
1.40 5,824 383.40 9.11 ic 0.03 ic 0.01 ic --- 0.00 0.00 0.00 --- --- --- 0.042
1.50 6,347 383.50 9.11 ic 0.03 ic 0.01 ic --- 0.00 0.00 0.00 --- --- --- 0.046
1.60 6,870 383.60 9.11 ic 0.03 ic 0.02 ic --- 0.00 0.00 0.00 --- --- --- 0.049
1.70 7,393 383.70 9.11 ic 0.03 ic 0.02 ic --- 0.00 0.00 0.00 --- --- --- 0.052
1.80 7,916 383.80 9.11 ic 0.03 ic 0.02 ic --- 0.00 0.00 0.00 --- --- --- 0.055
1.90 8,439 383.90 9.11 ic 0.04 ic 0.02 ic --- 0.00 0.00 0.00 --- --- --- 0.058
2.00 8,962 384.00 9.11 ic 0.04 ic 0.02 ic --- 0.00 0.00 0.00 --- --- --- 0.060
2.10 9,625 384.10 9.11 ic 0.04 ic 0.02 ic --- 0.00 0.00 0.00 --- --- --- 0.062
2.20 10,288 384.20 9.11 ic 0.04 ic 0.03 ic --- 0.00 0.00 0.00 --- --- --- 0.065
2.30 10,951 384.30 9.11 ic 0.04 ic 0.03 ic --- 0.00 0.00 0.00 --- --- --- 0.067
2.40 11,614 384.40 9.11 ic 0.04 ic 0.03 ic --- 0.00 0.00 0.00 --- --- --- 0.069

Continues on next page...
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SCM D3

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

2.50 12,277 384.50 9.11 ic 0.04 ic 0.03 ic --- 0.00 0.00 0.00 --- --- --- 0.071
2.60 12,940 384.60 9.11 ic 0.04 ic 0.03 ic --- 0.00 0.00 0.00 --- --- --- 0.073
2.70 13,603 384.70 9.11 ic 0.04 ic 0.03 ic --- 0.00 0.00 0.00 --- --- --- 0.075
2.80 14,266 384.80 9.11 ic 0.04 ic 0.03 ic --- 0.00 0.04 0.00 --- --- --- 0.114
2.90 14,929 384.90 9.11 ic 0.04 ic 0.03 ic --- 0.00 0.19 0.00 --- --- --- 0.272
3.00 15,592 385.00 9.11 ic 0.05 ic 0.04 ic --- 0.00 0.42 0.00 --- --- --- 0.497
3.10 16,415 385.10 9.11 ic 0.05 ic 0.04 ic --- 0.00 0.69 0.00 --- --- --- 0.772
3.20 17,237 385.20 9.11 ic 0.05 ic 0.04 ic --- 0.00 1.01 0.00 --- --- --- 1.089
3.30 18,060 385.30 9.11 ic 0.05 ic 0.04 ic --- 0.00 1.36 0.00 --- --- --- 1.444
3.40 18,882 385.40 9.11 ic 0.05 ic 0.04 ic --- 0.00 1.75 0.00 --- --- --- 1.832
3.50 19,705 385.50 9.11 ic 0.05 ic 0.04 ic --- 0.00 2.16 0.00 --- --- --- 2.251
3.60 20,527 385.60 9.11 ic 0.05 ic 0.04 ic --- 1.58 2.61 0.00 --- --- --- 4.279
3.70 21,350 385.70 9.11 ic 0.05 ic 0.04 ic --- 4.47 3.08 0.00 --- --- --- 7.643
3.80 22,172 385.80 11.87 ic 0.04 ic 0.04 ic --- 8.21 3.58 0.00 --- --- --- 11.87
3.90 22,994 385.90 14.47 ic 0.01 ic 0.01 ic --- 11.74 s 2.70 s 0.00 --- --- --- 14.47
4.00 23,817 386.00 14.75 ic 0.01 ic 0.01 ic --- 12.39 s 2.34 s 0.00 --- --- --- 14.75
4.10 24,805 386.10 14.93 ic 0.01 ic 0.01 ic --- 12.79 s 2.12 s 0.00 --- --- --- 14.93
4.20 25,793 386.20 15.08 ic 0.01 ic 0.01 ic --- 13.09 s 1.97 s 0.00 --- --- --- 15.08
4.30 26,780 386.30 15.22 ic 0.01 ic 0.01 ic --- 13.34 s 1.86 s 0.00 --- --- --- 15.22
4.40 27,768 386.40 15.34 ic 0.00 ic 0.00 ic --- 13.55 s 1.78 s 0.00 --- --- --- 15.34
4.50 28,756 386.50 15.46 ic 0.00 ic 0.00 ic --- 13.73 s 1.71 s 0.00 --- --- --- 15.45
4.60 29,744 386.60 15.58 ic 0.00 ic 0.00 ic --- 13.90 s 1.66 s 0.66 --- --- --- 16.22
4.70 30,732 386.70 15.70 ic 0.00 ic 0.00 ic --- 14.05 s 1.61 s 1.86 --- --- --- 17.52
4.80 31,719 386.80 15.81 ic 0.00 ic 0.00 ic --- 14.19 s 1.57 s 3.42 --- --- --- 19.19
4.90 32,707 386.90 15.92 ic 0.00 ic 0.00 ic --- 14.35 s 1.54 s 5.26 --- --- --- 21.16
5.00 33,695 387.00 16.04 ic 0.00 ic 0.00 ic --- 14.48 s 1.52 s 7.35 --- --- --- 23.35
5.10 34,866 387.10 16.12 oc 0.00 ic 0.00 ic --- 14.56 s 1.49 s 9.67 --- --- --- 25.73
5.20 36,038 387.20 16.19 oc 0.00 ic 0.00 ic --- 14.67 s 1.47 s 12.18 --- --- --- 28.33
5.30 37,209 387.30 16.27 oc 0.00 ic 0.00 ic --- 14.75 s 1.45 s 14.88 --- --- --- 31.09
5.40 38,381 387.40 16.34 oc 0.00 ic 0.00 ic --- 14.80 s 1.43 s 17.76 --- --- --- 33.99
5.50 39,552 387.50 16.41 oc 0.00 ic 0.00 ic --- 14.96 s 1.42 s 20.80 --- --- --- 37.19
5.60 40,723 387.60 16.49 oc 0.00 ic 0.00 ic --- 14.98 s 1.40 s 24.00 --- --- --- 40.38
5.70 41,895 387.70 16.56 oc 0.00 ic 0.00 ic --- 15.04 s 1.39 s 27.34 --- --- --- 43.77
5.80 43,066 387.80 16.63 oc 0.00 ic 0.00 ic --- 15.09 s 1.38 s 30.83 --- --- --- 47.30
5.90 44,237 387.90 16.71 oc 0.00 ic 0.00 ic --- 15.09 s 1.36 s 34.46 --- --- --- 50.92
6.00 45,409 388.00 16.78 oc 0.00 ic 0.00 ic --- 15.29 s 1.37 s 38.21 --- --- --- 54.87

...End



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 43

Area D Bypassing SCMs

Hydrograph type =  SCS Runoff Peak discharge =  3.348 cfs
Storm frequency =  1 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  17,002 cuft
Drainage area =  9.870 ac Curve number =  65.7
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  24.00 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 44

Area D Offsite Post

Hydrograph type =  SCS Runoff Peak discharge =  64.48 cfs
Storm frequency =  1 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  267,485 cuft
Drainage area =  100.690 ac Curve number =  72
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  24.00 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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TR55 Tc Worksheet
71

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 44

Area D Offsite Post

Description A B C Totals

Sheet Flow
Manning's n-value =  0.400 0.011 0.011
Flow length (ft) =  50.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.48 0.00 0.00
Land slope (%) =  1.00 0.00 0.00

Travel Time (min) = 15.61 + 0.00 + 0.00 = 15.61

Shallow Concentrated Flow
Flow length (ft) =  830.00 0.00 0.00
Watercourse slope (%) =  4.00 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =3.23 0.00 0.00

Travel Time (min) = 4.29 + 0.00 + 0.00 = 4.29

Channel Flow
X sectional flow area (sqft) =  27.00 0.00 0.00
Wetted perimeter (ft) =  14.50 0.00 0.00
Channel slope (%) =  2.50 0.00 0.00
Manning's n-value =  0.030 0.015 0.015
Velocity (ft/s) =11.91

0.00
0.00

Flow length (ft) ({0})2955.0 0.0 0.0

Travel Time (min) = 4.13 + 0.00 + 0.00 = 4.13

Total Travel Time, Tc .............................................................................. 24.00 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 45

Total Managed Area D Post

Hydrograph type =  Combine Peak discharge =  68.22 cfs
Storm frequency =  1 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  406,932 cuft
Inflow hyds. =  36, 40, 42, 43, 44 Contrib. drain. area =  110.560 ac

72

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

10.00 10.00

20.00 20.00

30.00 30.00

40.00 40.00

50.00 50.00

60.00 60.00

70.00 70.00

Q (cfs)

Time (min)

Total Managed Area D Post

Hyd. No. 45 -- 1 Year

Hyd No. 45 Hyd No. 36 Hyd No. 40 Hyd No. 42

Hyd No. 43 Hyd No. 44



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 47

Area F Onsite Post

Hydrograph type =  SCS Runoff Peak discharge =  1.693 cfs
Storm frequency =  1 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  4,679 cuft
Drainage area =  1.630 ac Curve number =  72.5
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.60 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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TR55 Tc Worksheet
74

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 47

Area F Onsite Post

Description A B C Totals

Sheet Flow
Manning's n-value =  0.240 0.011 0.011
Flow length (ft) =  50.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.48 0.00 0.00
Land slope (%) =  5.00 0.00 0.00

Travel Time (min) = 5.45 + 0.00 + 0.00 = 5.45

Shallow Concentrated Flow
Flow length (ft) =  760.00 0.00 0.00
Watercourse slope (%) =  2.80 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =2.70 0.00 0.00

Travel Time (min) = 4.69 + 0.00 + 0.00 = 4.69

Channel Flow
X sectional flow area (sqft) =  3.14 0.00 0.00
Wetted perimeter (ft) =  6.28 0.00 0.00
Channel slope (%) =  1.80 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =8.38

0.00
0.00

Flow length (ft) ({0})1220.0 0.0 0.0

Travel Time (min) = 2.43 + 0.00 + 0.00 = 2.43

Total Travel Time, Tc .............................................................................. 12.60 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 48

Total to SCM F

Hydrograph type =  Combine Peak discharge =  10.69 cfs
Storm frequency =  1 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  29,584 cuft
Inflow hyds. =  27, 47 Contrib. drain. area =  10.360 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 49

Route SCM F

Hydrograph type =  Reservoir Peak discharge =  3.948 cfs
Storm frequency =  1 yrs Time to peak =  734 min
Time interval =  2 min Hyd. volume =  29,574 cuft
Inflow hyd. No. =  48 - Total to SCM F Max. Elevation =  388.90 ft
Reservoir name =  SCM F Max. Storage =  7,295 cuft

Storage Indication method used.
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Pond Report 77

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Pond No. 4 -  SCM F

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 387.50 ft

Stage / Storage Table

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

0.00 387.50 20 0 0
0.50 388.00 4,640 827 827
1.50 389.00 10,160 7,221 8,049
2.50 390.00 11,540 10,842 18,890
3.50 391.00 13,010 12,266 31,157
4.50 392.00 14,550 13,771 44,928
5.50 393.00 16,140 15,337 60,265

Culvert / Orifice Structures Weir Structures

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

Rise (in) =  18.00 15.00 0.00 0.00

Span (in) =  18.00 15.00 0.00 0.00

No. Barrels =  1 1 0 0

Invert El. (ft) =  387.50 387.50 0.00 0.00

Length (ft) =  46.00 0.50 0.00 0.00

Slope (%) =  1.00 0.01 0.00 n/a

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

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a Yes No No

Crest Len (ft) =  12.00 12.00 Inactive 0.00

Crest El. (ft) =  389.50 391.00 389.50 0.00

Weir Coeff. =  3.33 2.60 3.33 3.33

Weir Type =  1 Broad Rect ---

Multi-Stage =  Yes No Yes No

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

TW Elev. (ft) =  0.00

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

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 387.50 0.00 0.00 --- --- 0.00 0.00 0.00 --- --- --- 0.000
0.05 83 387.55 0.01 ic 0.01 ic --- --- 0.00 0.00 0.00 --- --- --- 0.009
0.10 165 387.60 0.04 ic 0.04 ic --- --- 0.00 0.00 0.00 --- --- --- 0.035
0.15 248 387.65 0.08 ic 0.08 ic --- --- 0.00 0.00 0.00 --- --- --- 0.078
0.20 331 387.70 0.13 ic 0.13 ic --- --- 0.00 0.00 0.00 --- --- --- 0.132
0.25 414 387.75 0.22 ic 0.21 ic --- --- 0.00 0.00 0.00 --- --- --- 0.205
0.30 496 387.80 0.29 ic 0.29 ic --- --- 0.00 0.00 0.00 --- --- --- 0.293
0.35 579 387.85 0.39 ic 0.39 ic --- --- 0.00 0.00 0.00 --- --- --- 0.386
0.40 662 387.90 0.52 ic 0.50 ic --- --- 0.00 0.00 0.00 --- --- --- 0.498
0.45 745 387.95 0.62 ic 0.62 ic --- --- 0.00 0.00 0.00 --- --- --- 0.622
0.50 827 388.00 0.77 ic 0.77 ic --- --- 0.00 0.00 0.00 --- --- --- 0.767
0.60 1,549 388.10 1.07 ic 1.07 ic --- --- 0.00 0.00 0.00 --- --- --- 1.069
0.70 2,272 388.20 1.42 ic 1.41 ic --- --- 0.00 0.00 0.00 --- --- --- 1.414
0.80 2,994 388.30 1.79 ic 1.78 ic --- --- 0.00 0.00 0.00 --- --- --- 1.785
0.90 3,716 388.40 2.18 ic 2.18 ic --- --- 0.00 0.00 0.00 --- --- --- 2.178
1.00 4,438 388.50 2.59 ic 2.59 ic --- --- 0.00 0.00 0.00 --- --- --- 2.587
1.10 5,160 388.60 2.97 ic 2.97 ic --- --- 0.00 0.00 0.00 --- --- --- 2.974
1.20 5,882 388.70 3.41 ic 3.37 ic --- --- 0.00 0.00 0.00 --- --- --- 3.366
1.30 6,604 388.80 3.72 ic 3.67 ic --- --- 0.00 0.00 0.00 --- --- --- 3.672
1.40 7,327 388.90 3.96 ic 3.96 ic --- --- 0.00 0.00 0.00 --- --- --- 3.961
1.50 8,049 389.00 4.21 ic 4.21 ic --- --- 0.00 0.00 0.00 --- --- --- 4.210
1.60 9,133 389.10 4.50 ic 4.48 ic --- --- 0.00 0.00 0.00 --- --- --- 4.475
1.70 10,217 389.20 4.73 ic 4.72 ic --- --- 0.00 0.00 0.00 --- --- --- 4.725
1.80 11,301 389.30 4.96 ic 4.96 ic --- --- 0.00 0.00 0.00 --- --- --- 4.956
1.90 12,385 389.40 5.18 ic 5.18 ic --- --- 0.00 0.00 0.00 --- --- --- 5.180
2.00 13,469 389.50 5.43 ic 5.41 ic --- --- 0.00 0.00 0.00 --- --- --- 5.409
2.10 14,554 389.60 6.29 oc 5.02 ic --- --- 1.26 0.00 0.00 --- --- --- 6.288
2.20 15,638 389.70 7.66 oc 4.09 ic --- --- 3.58 0.00 0.00 --- --- --- 7.664
2.30 16,722 389.80 9.34 oc 2.95 ic --- --- 6.39 s 0.00 0.00 --- --- --- 9.336
2.40 17,806 389.90 10.19 oc 2.33 ic --- --- 7.87 s 0.00 0.00 --- --- --- 10.19
2.50 18,890 390.00 10.81 oc 1.92 ic --- --- 8.88 s 0.00 0.00 --- --- --- 10.81
2.60 20,117 390.10 11.31 oc 1.63 ic --- --- 9.68 s 0.00 0.00 --- --- --- 11.31
2.70 21,344 390.20 11.71 ic 1.40 ic --- --- 10.30 s 0.00 0.00 --- --- --- 11.70
2.80 22,570 390.30 12.05 ic 1.23 ic --- --- 10.82 s 0.00 0.00 --- --- --- 12.04
2.90 23,797 390.40 12.38 ic 1.09 ic --- --- 11.28 s 0.00 0.00 --- --- --- 12.37
3.00 25,023 390.50 12.68 ic 0.98 ic --- --- 11.69 s 0.00 0.00 --- --- --- 12.67

Continues on next page...
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SCM F

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

3.10 26,250 390.60 12.98 ic 0.89 ic --- --- 12.07 s 0.00 0.00 --- --- --- 12.96
3.20 27,477 390.70 13.27 ic 0.81 ic --- --- 12.42 s 0.00 0.00 --- --- --- 13.24
3.30 28,703 390.80 13.54 ic 0.75 ic --- --- 12.78 s 0.00 0.00 --- --- --- 13.53
3.40 29,930 390.90 13.81 ic 0.70 ic --- --- 13.10 s 0.00 0.00 --- --- --- 13.79
3.50 31,157 391.00 14.08 ic 0.65 ic --- --- 13.42 s 0.00 0.00 --- --- --- 14.07
3.60 32,534 391.10 14.34 ic 0.61 ic --- --- 13.70 s 0.99 0.00 --- --- --- 15.30
3.70 33,911 391.20 14.59 ic 0.57 ic --- --- 14.00 s 2.79 0.00 --- --- --- 17.36
3.80 35,288 391.30 14.84 ic 0.54 ic --- --- 14.29 s 5.13 0.00 --- --- --- 19.96
3.90 36,665 391.40 15.08 ic 0.51 ic --- --- 14.52 s 7.89 0.00 --- --- --- 22.93
4.00 38,042 391.50 15.32 ic 0.49 ic --- --- 14.80 s 11.03 0.00 --- --- --- 26.32
4.10 39,420 391.60 15.56 ic 0.47 ic --- --- 15.09 s 14.50 0.00 --- --- --- 30.05
4.20 40,797 391.70 15.79 ic 0.44 ic --- --- 15.27 s 18.27 0.00 --- --- --- 33.99
4.30 42,174 391.80 16.02 ic 0.42 ic --- --- 15.48 s 22.33 0.00 --- --- --- 38.23
4.40 43,551 391.90 16.24 ic 0.40 ic --- --- 15.72 s 26.64 0.00 --- --- --- 42.76
4.50 44,928 392.00 16.47 ic 0.39 ic --- --- 15.95 s 31.20 0.00 --- --- --- 47.54
4.60 46,462 392.10 16.68 ic 0.37 ic --- --- 16.21 s 36.00 0.00 --- --- --- 52.58
4.70 47,995 392.20 16.90 ic 0.36 ic --- --- 16.40 s 41.01 0.00 --- --- --- 57.77
4.80 49,529 392.30 17.11 ic 0.35 ic --- --- 16.72 s 46.25 0.00 --- --- --- 63.31
4.90 51,063 392.40 17.32 ic 0.33 ic --- --- 16.80 s 51.68 0.00 --- --- --- 68.81
5.00 52,596 392.50 17.53 ic 0.32 ic --- --- 17.02 s 57.32 0.00 --- --- --- 74.66
5.10 54,130 392.60 17.74 ic 0.31 ic --- --- 17.19 s 63.15 0.00 --- --- --- 80.65
5.20 55,664 392.70 17.94 ic 0.31 ic --- --- 17.55 s 69.16 0.00 --- --- --- 87.01
5.30 57,197 392.80 18.14 ic 0.30 ic --- --- 17.63 s 75.35 0.00 --- --- --- 93.28
5.40 58,731 392.90 18.34 ic 0.29 ic --- --- 17.94 s 81.72 0.00 --- --- --- 99.95
5.50 60,265 393.00 18.54 ic 0.28 ic --- --- 18.05 s 88.25 0.00 --- --- --- 106.57

...End



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 50

Area F Bypassing SCM

Hydrograph type =  SCS Runoff Peak discharge =  0.044 cfs
Storm frequency =  1 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  325 cuft
Drainage area =  0.480 ac Curve number =  55.9
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  8.60 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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TR55 Tc Worksheet
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 50

Area F Bypassing SCM

Description A B C Totals

Sheet Flow
Manning's n-value =  0.410 0.011 0.011
Flow length (ft) =  50.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.48 0.00 0.00
Land slope (%) =  6.00 0.00 0.00

Travel Time (min) = 7.77 + 0.00 + 0.00 = 7.77

Shallow Concentrated Flow
Flow length (ft) =  215.00 0.00 0.00
Watercourse slope (%) =  7.00 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =4.27 0.00 0.00

Travel Time (min) = 0.84 + 0.00 + 0.00 = 0.84

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

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

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

Total Travel Time, Tc .............................................................................. 8.60 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 51

Total Managed Area F Post

Hydrograph type =  Combine Peak discharge =  3.971 cfs
Storm frequency =  1 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  29,899 cuft
Inflow hyds. =  49, 50 Contrib. drain. area =  0.480 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 53

Area to SCM G Onsite

Hydrograph type =  SCS Runoff Peak discharge =  39.35 cfs
Storm frequency =  1 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  102,926 cuft
Drainage area =  14.730 ac Curve number =  89.8
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.40 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 54

Area to SCM G Offsite

Hydrograph type =  SCS Runoff Peak discharge =  0.047 cfs
Storm frequency =  1 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  122 cuft
Drainage area =  0.020 ac Curve number =  86.8
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.40 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 55

Total Area to SCM G

Hydrograph type =  Combine Peak discharge =  39.40 cfs
Storm frequency =  1 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  103,048 cuft
Inflow hyds. =  53, 54 Contrib. drain. area =  14.750 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 56

Route SCM G

Hydrograph type =  Reservoir Peak discharge =  0.360 cfs
Storm frequency =  1 yrs Time to peak =  1444 min
Time interval =  2 min Hyd. volume =  77,110 cuft
Inflow hyd. No. =  55 - Total Area to SCM G Max. Elevation =  388.31 ft
Reservoir name =  SCM G Max. Storage =  87,596 cuft

Storage Indication method used.
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Pond Report 86

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Pond No. 5 -  SCM G

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 386.00 ft

Stage / Storage Table

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

0.00 386.00 24,430 0 0
0.50 386.50 36,650 15,166 15,166
1.00 387.00 38,400 18,759 33,925
2.00 388.00 41,960 40,163 74,087
3.00 389.00 45,580 43,753 117,841
4.00 390.00 49,250 47,398 165,239
5.00 391.00 52,970 51,094 216,333
6.00 392.00 60,600 56,737 273,069

Culvert / Orifice Structures Weir Structures

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

Rise (in) =  18.00 2.50 2.00 0.00

Span (in) =  18.00 2.50 2.00 0.00

No. Barrels =  1 1 1 0

Invert El. (ft) =  383.00 386.00 387.00 0.00

Length (ft) =  140.00 0.50 0.50 0.00

Slope (%) =  0.50 0.01 0.01 n/a

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

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a Yes Yes No

Crest Len (ft) =  15.00 1.00 8.00 0.00

Crest El. (ft) =  390.50 389.50 391.50 0.00

Weir Coeff. =  3.33 3.33 2.60 3.33

Weir Type =  1 Rect Broad ---

Multi-Stage =  Yes Yes No No

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

TW Elev. (ft) =  0.00

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

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 386.00 0.00 0.00 0.00 --- 0.00 0.00 0.00 --- --- --- 0.000
0.05 1,517 386.05 10.48 oc 0.00 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.005
0.10 3,033 386.10 10.48 oc 0.02 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.018
0.15 4,550 386.15 10.48 oc 0.04 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.035
0.20 6,066 386.20 10.48 oc 0.05 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.051
0.25 7,583 386.25 10.48 oc 0.06 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.063
0.30 9,099 386.30 10.48 oc 0.07 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.073
0.35 10,616 386.35 10.48 oc 0.08 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.081
0.40 12,132 386.40 10.48 oc 0.09 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.089
0.45 13,649 386.45 10.48 oc 0.10 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.096
0.50 15,166 386.50 10.48 oc 0.10 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.103
0.55 17,041 386.55 10.48 oc 0.11 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.110
0.60 18,917 386.60 10.48 oc 0.12 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.116
0.65 20,793 386.65 10.48 oc 0.12 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.121
0.70 22,669 386.70 10.48 oc 0.13 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.127
0.75 24,545 386.75 10.48 oc 0.13 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.132
0.80 26,421 386.80 10.48 oc 0.14 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.137
0.85 28,297 386.85 10.48 oc 0.14 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.142
0.90 30,173 386.90 10.48 oc 0.15 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.146
0.95 32,049 386.95 10.48 oc 0.15 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.151
1.00 33,925 387.00 10.48 oc 0.16 ic 0.00 --- 0.00 0.00 0.00 --- --- --- 0.155
1.10 37,941 387.10 10.48 oc 0.16 ic 0.01 ic --- 0.00 0.00 0.00 --- --- --- 0.179
1.20 41,957 387.20 10.48 oc 0.17 ic 0.04 ic --- 0.00 0.00 0.00 --- --- --- 0.208
1.30 45,973 387.30 10.48 oc 0.18 ic 0.05 ic --- 0.00 0.00 0.00 --- --- --- 0.228
1.40 49,990 387.40 10.48 oc 0.19 ic 0.06 ic --- 0.00 0.00 0.00 --- --- --- 0.246
1.50 54,006 387.50 10.48 oc 0.19 ic 0.07 ic --- 0.00 0.00 0.00 --- --- --- 0.262
1.60 58,022 387.60 10.48 oc 0.20 ic 0.08 ic --- 0.00 0.00 0.00 --- --- --- 0.276
1.70 62,039 387.70 10.48 oc 0.21 ic 0.08 ic --- 0.00 0.00 0.00 --- --- --- 0.290
1.80 66,055 387.80 10.48 oc 0.21 ic 0.09 ic --- 0.00 0.00 0.00 --- --- --- 0.303
1.90 70,071 387.90 10.48 oc 0.22 ic 0.09 ic --- 0.00 0.00 0.00 --- --- --- 0.315
2.00 74,087 388.00 10.48 oc 0.23 ic 0.10 ic --- 0.00 0.00 0.00 --- --- --- 0.327
2.10 78,463 388.10 10.48 oc 0.23 ic 0.11 ic --- 0.00 0.00 0.00 --- --- --- 0.338
2.20 82,838 388.20 10.48 oc 0.24 ic 0.11 ic --- 0.00 0.00 0.00 --- --- --- 0.349
2.30 87,213 388.30 10.48 oc 0.24 ic 0.12 ic --- 0.00 0.00 0.00 --- --- --- 0.359
2.40 91,589 388.40 10.48 oc 0.25 ic 0.12 ic --- 0.00 0.00 0.00 --- --- --- 0.369

Continues on next page...
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SCM G

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

2.50 95,964 388.50 10.48 oc 0.25 ic 0.13 ic --- 0.00 0.00 0.00 --- --- --- 0.379
2.60 100,339 388.60 10.48 oc 0.26 ic 0.13 ic --- 0.00 0.00 0.00 --- --- --- 0.389
2.70 104,715 388.70 10.48 oc 0.26 ic 0.13 ic --- 0.00 0.00 0.00 --- --- --- 0.398
2.80 109,090 388.80 10.48 oc 0.27 ic 0.14 ic --- 0.00 0.00 0.00 --- --- --- 0.407
2.90 113,465 388.90 10.48 oc 0.27 ic 0.14 ic --- 0.00 0.00 0.00 --- --- --- 0.416
3.00 117,841 389.00 10.48 oc 0.28 ic 0.15 ic --- 0.00 0.00 0.00 --- --- --- 0.425
3.10 122,580 389.10 10.48 oc 0.28 ic 0.15 ic --- 0.00 0.00 0.00 --- --- --- 0.433
3.20 127,320 389.20 10.48 oc 0.29 ic 0.15 ic --- 0.00 0.00 0.00 --- --- --- 0.442
3.30 132,060 389.30 10.48 oc 0.29 ic 0.16 ic --- 0.00 0.00 0.00 --- --- --- 0.450
3.40 136,800 389.40 10.48 oc 0.30 ic 0.16 ic --- 0.00 0.00 0.00 --- --- --- 0.458
3.50 141,540 389.50 10.48 oc 0.30 ic 0.16 ic --- 0.00 0.00 0.00 --- --- --- 0.466
3.60 146,280 389.60 10.48 oc 0.31 ic 0.17 ic --- 0.00 0.11 0.00 --- --- --- 0.579
3.70 151,019 389.70 10.48 oc 0.31 ic 0.17 ic --- 0.00 0.30 0.00 --- --- --- 0.779
3.80 155,759 389.80 10.48 oc 0.32 ic 0.17 ic --- 0.00 0.55 0.00 --- --- --- 1.036
3.90 160,499 389.90 10.48 oc 0.32 ic 0.18 ic --- 0.00 0.84 0.00 --- --- --- 1.339
4.00 165,239 390.00 10.48 oc 0.32 ic 0.18 ic --- 0.00 1.18 0.00 --- --- --- 1.681
4.10 170,348 390.10 10.48 oc 0.33 ic 0.18 ic --- 0.00 1.55 0.00 --- --- --- 2.058
4.20 175,458 390.20 10.48 oc 0.33 ic 0.19 ic --- 0.00 1.95 0.00 --- --- --- 2.468
4.30 180,567 390.30 10.48 oc 0.34 ic 0.19 ic --- 0.00 2.38 0.00 --- --- --- 2.907
4.40 185,676 390.40 10.48 oc 0.34 ic 0.19 ic --- 0.00 2.84 0.00 --- --- --- 3.375
4.50 190,786 390.50 10.48 oc 0.34 ic 0.19 ic --- 0.00 3.33 0.00 --- --- --- 3.868
4.60 195,895 390.60 10.48 oc 0.35 ic 0.20 ic --- 1.58 3.84 0.00 --- --- --- 5.966
4.70 201,004 390.70 10.48 oc 0.35 ic 0.20 ic --- 4.47 4.38 0.00 --- --- --- 9.397
4.80 206,114 390.80 13.63 oc 0.30 ic 0.19 ic --- 8.21 4.94 0.00 --- --- --- 13.63
4.90 211,223 390.90 17.73 oc 0.15 ic 0.09 ic --- 12.64 4.85 s 0.00 --- --- --- 17.73
5.00 216,333 391.00 18.62 oc 0.08 ic 0.05 ic --- 14.95 s 3.53 s 0.00 --- --- --- 18.62
5.10 222,006 391.10 18.88 oc 0.06 ic 0.04 ic --- 15.62 s 3.16 s 0.00 --- --- --- 18.88
5.20 227,680 391.20 19.08 oc 0.05 ic 0.03 ic --- 16.08 s 2.91 s 0.00 --- --- --- 19.08
5.30 233,354 391.30 19.25 oc 0.04 ic 0.03 ic --- 16.45 s 2.72 s 0.00 --- --- --- 19.25
5.40 239,027 391.40 19.40 oc 0.04 ic 0.02 ic --- 16.76 s 2.58 s 0.00 --- --- --- 19.40
5.50 244,701 391.50 19.55 oc 0.03 ic 0.02 ic --- 17.02 s 2.46 s 0.00 --- --- --- 19.54
5.60 250,375 391.60 19.69 oc 0.03 ic 0.02 ic --- 17.25 s 2.37 s 0.66 --- --- --- 20.33
5.70 256,048 391.70 19.82 oc 0.03 ic 0.02 ic --- 17.47 s 2.29 s 1.86 --- --- --- 21.67
5.80 261,722 391.80 19.95 oc 0.02 ic 0.02 ic --- 17.68 s 2.23 s 3.42 --- --- --- 23.37
5.90 267,395 391.90 20.08 oc 0.02 ic 0.01 ic --- 17.84 s 2.17 s 5.26 --- --- --- 25.31
6.00 273,069 392.00 20.21 oc 0.02 ic 0.01 ic --- 18.02 s 2.12 s 7.35 --- --- --- 27.53

...End



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 57

Area G Bypassing SCM

Hydrograph type =  SCS Runoff Peak discharge =  1.365 cfs
Storm frequency =  1 yrs Time to peak =  734 min
Time interval =  2 min Hyd. volume =  9,827 cuft
Drainage area =  9.070 ac Curve number =  60.3
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  23.80 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 58

Total Managed Area G Post

Hydrograph type =  Combine Peak discharge =  49.00 cfs
Storm frequency =  1 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  285,395 cuft
Inflow hyds. =  30, 56, 57 Contrib. drain. area =  85.670 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 60

Additional Area to Point D-E

Hydrograph type =  SCS Runoff Peak discharge =  126.84 cfs
Storm frequency =  1 yrs Time to peak =  734 min
Time interval =  2 min Hyd. volume =  660,044 cuft
Drainage area =  271.000 ac Curve number =  70.2
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  32.50 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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TR55 Tc Worksheet
91

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 60

Additional Area to Point D-E

Description A B C Totals

Sheet Flow
Manning's n-value =  0.400 0.011 0.011
Flow length (ft) =  50.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.48 0.00 0.00
Land slope (%) =  2.00 0.00 0.00

Travel Time (min) = 11.83 + 0.00 + 0.00 = 11.83

Shallow Concentrated Flow
Flow length (ft) =  1700.00 0.00 0.00
Watercourse slope (%) =  2.00 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =2.28 0.00 0.00

Travel Time (min) = 12.42 + 0.00 + 0.00 = 12.42

Channel Flow
X sectional flow area (sqft) =  16.00 0.00 0.00
Wetted perimeter (ft) =  11.66 0.00 0.00
Channel slope (%) =  0.60 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =9.51

0.00
0.00

Flow length (ft) ({0})4700.0 0.0 0.0

Travel Time (min) = 8.24 + 0.00 + 0.00 = 8.24

Total Travel Time, Tc .............................................................................. 32.50 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 61

Total Area A-E Pre

Hydrograph type =  Combine Peak discharge =  70.41 cfs
Storm frequency =  1 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  310,377 cuft
Inflow hyds. =  1, 4, 5, 8, 9 Contrib. drain. area =  10.720 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 62

Total A-E Post & Upstream

Hydrograph type =  Combine Peak discharge =  193.33 cfs
Storm frequency =  1 yrs Time to peak =  734 min
Time interval =  2 min Hyd. volume =  970,420 cuft
Inflow hyds. =  60, 61 Contrib. drain. area =  271.000 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 63

A-E Travel to H Landfill Culverts

Hydrograph type =  Reach Peak discharge =  187.87 cfs
Storm frequency =  1 yrs Time to peak =  738 min
Time interval =  2 min Hyd. volume =  970,419 cuft
Inflow hyd. No. =  62 - Total A-E Post & UpstreamSection type =  Trapezoidal
Reach length =  1500.0 ft Channel slope =  0.7 %
Manning's n =  0.025 Bottom width =  6.0 ft
Side slope =  2.0:1 Max. depth =  2.0 ft
Rating curve x =  1.509 Rating curve m =  1.374
Ave. velocity =  5.66 ft/s Routing coeff. =  0.4743

Modified Att-Kin routing method used.
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 64

Total Area F & G Pre

Hydrograph type =  Combine Peak discharge =  56.66 cfs
Storm frequency =  1 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  247,289 cuft
Inflow hyds. =  12, 15 Contrib. drain. area =  0.000 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 65

F&G Travel to H Landfill Culverts

Hydrograph type =  Reach Peak discharge =  54.76 cfs
Storm frequency =  1 yrs Time to peak =  734 min
Time interval =  2 min Hyd. volume =  247,288 cuft
Inflow hyd. No. =  64 - Total Area F & G Pre Section type =  Trapezoidal
Reach length =  1300.0 ft Channel slope =  1.5 %
Manning's n =  0.025 Bottom width =  6.0 ft
Side slope =  2.0:1 Max. depth =  2.0 ft
Rating curve x =  2.209 Rating curve m =  1.374
Ave. velocity =  5.34 ft/s Routing coeff. =  0.5063

Modified Att-Kin routing method used.
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 66

Area H at Culverts

Hydrograph type =  SCS Runoff Peak discharge =  24.85 cfs
Storm frequency =  1 yrs Time to peak =  736 min
Time interval =  2 min Hyd. volume =  125,838 cuft
Drainage area =  43.300 ac Curve number =  73.4
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  35.10 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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TR55 Tc Worksheet
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 66

Area H at Culverts

Description A B C Totals

Sheet Flow
Manning's n-value =  0.400 0.011 0.011
Flow length (ft) =  50.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.48 0.00 0.00
Land slope (%) =  2.00 0.00 0.00

Travel Time (min) = 11.83 + 0.00 + 0.00 = 11.83

Shallow Concentrated Flow
Flow length (ft) =  1700.00 0.00 0.00
Watercourse slope (%) =  2.00 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =2.28 0.00 0.00

Travel Time (min) = 12.42 + 0.00 + 0.00 = 12.42

Channel Flow
X sectional flow area (sqft) =  16.00 0.00 0.00
Wetted perimeter (ft) =  11.66 0.00 0.00
Channel slope (%) =  0.60 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =9.51

0.00
0.00

Flow length (ft) ({0})6200.0 0.0 0.0

Travel Time (min) = 10.86 + 0.00 + 0.00 = 10.86

Total Travel Time, Tc .............................................................................. 35.10 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 67

Total Flow H At Culverts Pre

Hydrograph type =  Combine Peak discharge =  265.16 cfs
Storm frequency =  1 yrs Time to peak =  736 min
Time interval =  2 min Hyd. volume =  1,343,545 cuft
Inflow hyds. =  63, 65, 66 Contrib. drain. area =  43.300 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 69

Area I - Apex

Hydrograph type =  SCS Runoff Peak discharge =  484.42 cfs
Storm frequency =  1 yrs Time to peak =  772 min
Time interval =  2 min Hyd. volume =  5,397,708 cuft
Drainage area =  2637.000 ac Curve number =  67.9
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  87.40 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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TR55 Tc Worksheet
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 69

Area I - Apex

Description A B C Totals

Sheet Flow
Manning's n-value =  0.410 0.011 0.011
Flow length (ft) =  50.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.48 0.00 0.00
Land slope (%) =  2.00 0.00 0.00

Travel Time (min) = 12.06 + 0.00 + 0.00 = 12.06

Shallow Concentrated Flow
Flow length (ft) =  110.00 0.00 0.00
Watercourse slope (%) =  2.00 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =2.28 0.00 0.00

Travel Time (min) = 0.80 + 0.00 + 0.00 = 0.80

Channel Flow
X sectional flow area (sqft) =  7.08 11.66 0.00
Wetted perimeter (ft) =  9.43 16.00 0.00
Channel slope (%) =  2.00 0.70 0.00
Manning's n-value =  0.015 0.025 0.015
Velocity (ft/s) =11.59

4.03
0.00

Flow length (ft) ({0})3400.0 16850.0 0.0

Travel Time (min) = 4.89 + 69.62 + 0.00 = 74.51

Total Travel Time, Tc .............................................................................. 87.40 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 70

Culverts Travel to I

Hydrograph type =  Reach Peak discharge =  483.07 cfs
Storm frequency =  1 yrs Time to peak =  776 min
Time interval =  2 min Hyd. volume =  5,397,708 cuft
Inflow hyd. No. =  69 - Area I - Apex Section type =  Trapezoidal
Reach length =  1670.0 ft Channel slope =  0.7 %
Manning's n =  0.025 Bottom width =  6.0 ft
Side slope =  2.0:1 Max. depth =  2.0 ft
Rating curve x =  1.509 Rating curve m =  1.374
Ave. velocity =  7.26 ft/s Routing coeff. =  0.5279

Modified Att-Kin routing method used.
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 71

Total Area I Pre

Hydrograph type =  Combine Peak discharge =  966.04 cfs
Storm frequency =  1 yrs Time to peak =  774 min
Time interval =  2 min Hyd. volume =  10,795,419 cuft
Inflow hyds. =  69, 70 Contrib. drain. area =  2637.000 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 73

Additional Area to Point D-E

Hydrograph type =  SCS Runoff Peak discharge =  126.84 cfs
Storm frequency =  1 yrs Time to peak =  734 min
Time interval =  2 min Hyd. volume =  660,044 cuft
Drainage area =  271.000 ac Curve number =  70.2
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  32.50 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 73

Additional Area to Point D-E

Description A B C Totals

Sheet Flow
Manning's n-value =  0.400 0.011 0.011
Flow length (ft) =  50.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.48 0.00 0.00
Land slope (%) =  2.00 0.00 0.00

Travel Time (min) = 11.83 + 0.00 + 0.00 = 11.83

Shallow Concentrated Flow
Flow length (ft) =  1700.00 0.00 0.00
Watercourse slope (%) =  2.00 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =2.28 0.00 0.00

Travel Time (min) = 12.42 + 0.00 + 0.00 = 12.42

Channel Flow
X sectional flow area (sqft) =  16.00 0.00 0.00
Wetted perimeter (ft) =  11.66 0.00 0.00
Channel slope (%) =  0.60 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =9.51

0.00
0.00

Flow length (ft) ({0})4700.0 0.0 0.0

Travel Time (min) = 8.24 + 0.00 + 0.00 = 8.24

Total Travel Time, Tc .............................................................................. 32.50 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 74

Total Area A-E Post

Hydrograph type =  Combine Peak discharge =  68.53 cfs
Storm frequency =  1 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  409,763 cuft
Inflow hyds. =  17, 20, 21, 25, 45 Contrib. drain. area =  3.290 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 75

Total A-E Post & Upstream

Hydrograph type =  Combine Peak discharge =  191.24 cfs
Storm frequency =  1 yrs Time to peak =  734 min
Time interval =  2 min Hyd. volume =  1,069,806 cuft
Inflow hyds. =  73, 74 Contrib. drain. area =  271.000 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 76

A-E Travel to H Landfill Culverts

Hydrograph type =  Reach Peak discharge =  185.85 cfs
Storm frequency =  1 yrs Time to peak =  738 min
Time interval =  2 min Hyd. volume =  1,069,762 cuft
Inflow hyd. No. =  75 - Total A-E Post & UpstreamSection type =  Trapezoidal
Reach length =  1500.0 ft Channel slope =  0.7 %
Manning's n =  0.025 Bottom width =  6.0 ft
Side slope =  2.0:1 Max. depth =  2.0 ft
Rating curve x =  1.509 Rating curve m =  1.374
Ave. velocity =  5.64 ft/s Routing coeff. =  0.4733

Modified Att-Kin routing method used.
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 77

Total Area F & G Post

Hydrograph type =  Combine Peak discharge =  52.91 cfs
Storm frequency =  1 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  315,294 cuft
Inflow hyds. =  51, 58 Contrib. drain. area =  0.000 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 78

F&G Travel to H Landfill Culverts

Hydrograph type =  Reach Peak discharge =  51.13 cfs
Storm frequency =  1 yrs Time to peak =  734 min
Time interval =  2 min Hyd. volume =  315,262 cuft
Inflow hyd. No. =  77 - Total Area F & G Post Section type =  Trapezoidal
Reach length =  1300.0 ft Channel slope =  1.5 %
Manning's n =  0.025 Bottom width =  6.0 ft
Side slope =  2.0:1 Max. depth =  2.0 ft
Rating curve x =  2.209 Rating curve m =  1.374
Ave. velocity =  5.25 ft/s Routing coeff. =  0.4992

Modified Att-Kin routing method used.
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 79

Area H at Culverts

Hydrograph type =  SCS Runoff Peak discharge =  24.85 cfs
Storm frequency =  1 yrs Time to peak =  736 min
Time interval =  2 min Hyd. volume =  125,838 cuft
Drainage area =  43.300 ac Curve number =  73.4
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  35.10 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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TR55 Tc Worksheet
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 79

Area H at Culverts

Description A B C Totals

Sheet Flow
Manning's n-value =  0.400 0.011 0.011
Flow length (ft) =  50.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.48 0.00 0.00
Land slope (%) =  2.00 0.00 0.00

Travel Time (min) = 11.83 + 0.00 + 0.00 = 11.83

Shallow Concentrated Flow
Flow length (ft) =  1700.00 0.00 0.00
Watercourse slope (%) =  2.00 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =2.28 0.00 0.00

Travel Time (min) = 12.42 + 0.00 + 0.00 = 12.42

Channel Flow
X sectional flow area (sqft) =  16.00 0.00 0.00
Wetted perimeter (ft) =  11.66 0.00 0.00
Channel slope (%) =  0.60 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =9.51

0.00
0.00

Flow length (ft) ({0})6200.0 0.0 0.0

Travel Time (min) = 10.86 + 0.00 + 0.00 = 10.86

Total Travel Time, Tc .............................................................................. 35.10 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 80

Total Area H At Culverts Post

Hydrograph type =  Combine Peak discharge =  260.08 cfs
Storm frequency =  1 yrs Time to peak =  736 min
Time interval =  2 min Hyd. volume =  1,510,861 cuft
Inflow hyds. =  76, 78, 79 Contrib. drain. area =  43.300 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 82

Area I  - Apex

Hydrograph type =  SCS Runoff Peak discharge =  484.42 cfs
Storm frequency =  1 yrs Time to peak =  772 min
Time interval =  2 min Hyd. volume =  5,397,708 cuft
Drainage area =  2637.000 ac Curve number =  67.9
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  87.40 min
Total precip. =  2.89 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 82

Area I  - Apex

Description A B C Totals

Sheet Flow
Manning's n-value =  0.410 0.011 0.011
Flow length (ft) =  50.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.48 0.00 0.00
Land slope (%) =  2.00 0.00 0.00

Travel Time (min) = 12.06 + 0.00 + 0.00 = 12.06

Shallow Concentrated Flow
Flow length (ft) =  110.00 0.00 0.00
Watercourse slope (%) =  2.00 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =2.28 0.00 0.00

Travel Time (min) = 0.80 + 0.00 + 0.00 = 0.80

Channel Flow
X sectional flow area (sqft) =  7.08 11.66 0.00
Wetted perimeter (ft) =  9.43 16.00 0.00
Channel slope (%) =  2.00 0.70 0.00
Manning's n-value =  0.015 0.025 0.015
Velocity (ft/s) =11.59

4.03
0.00

Flow length (ft) ({0})3400.0 16850.0 0.0

Travel Time (min) = 4.89 + 69.62 + 0.00 = 74.51

Total Travel Time, Tc .............................................................................. 87.40 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 83

Culverts Travel to I

Hydrograph type =  Reach Peak discharge =  483.07 cfs
Storm frequency =  1 yrs Time to peak =  776 min
Time interval =  2 min Hyd. volume =  5,397,708 cuft
Inflow hyd. No. =  82 - Area I  - Apex Section type =  Trapezoidal
Reach length =  1670.0 ft Channel slope =  0.7 %
Manning's n =  0.025 Bottom width =  6.0 ft
Side slope =  2.0:1 Max. depth =  2.0 ft
Rating curve x =  1.509 Rating curve m =  1.374
Ave. velocity =  7.26 ft/s Routing coeff. =  0.5279

Modified Att-Kin routing method used.
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 84

Total Area I Post

Hydrograph type =  Combine Peak discharge =  966.04 cfs
Storm frequency =  1 yrs Time to peak =  774 min
Time interval =  2 min Hyd. volume =  10,795,419 cuft
Inflow hyds. =  82, 83 Contrib. drain. area =  2637.000 ac
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Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

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

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

1 SCS Runoff 4.931 2 722 14,774 ------ ------ ------ Area A Onsite Pre

2 SCS Runoff 3.074 2 722 9,210 ------ ------ ------ Area A Off-site Pre

3 Combine 8.005 2 722 23,984 1, 2 ------ ------ Total Area A Pre

4 SCS Runoff 1.917 2 724 6,349 ------ ------ ------ Area B Onsite Pre

5 SCS Runoff 3.855 2 722 11,551 ------ ------ ------ Area C Onsite Pre

6 SCS Runoff 38.37 2 730 153,933 ------ ------ ------ Area D Onsite Pre

7 SCS Runoff 219.24 2 728 817,730 ------ ------ ------ Area D Offsite Pre

8 Combine 257.45 2 730 971,663 6, 7 ------ ------ Total Area D Pre

9 SCS Runoff 2.755 2 724 8,706 ------ ------ ------ Area E Onsite Pre

10 SCS Runoff 15.29 2 726 58,124 ------ ------ ------ Area F Onsite Pre

11 SCS Runoff 19.72 2 724 62,436 ------ ------ ------ Area F Off-site Pre

12 Combine 34.93 2 726 120,559 10, 11 ------ ------ Total Area F Pre

13 SCS Runoff 16.19 2 730 64,946 ------ ------ ------ Area G Onsite Pre

14 SCS Runoff 166.59 2 728 621,892 ------ ------ ------ Area G Off-site Pre

15 Combine 182.70 2 730 686,838 13, 14 ------ ------ Toital Area G Pre

17 SCS Runoff 1.791 2 722 4,987 ------ ------ ------ Area A Onsite Post

18 SCS Runoff 3.074 2 722 9,210 ------ ------ ------ Area A Off-site Post

19 Combine 4.865 2 722 14,196 17, 18 ------ ------ Total Area A Post

20 SCS Runoff 0.400 2 718 842 ------ ------ ------ Area B Onsite Post

21 SCS Runoff 1.311 2 718 2,684 ------ ------ ------ Area C Onsite Post

22 SCS Runoff 109.74 2 728 402,669 ------ ------ ------ Area D Onsite Post

23 SCS Runoff 220.31 2 728 821,388 ------ ------ ------ Area D Offsite Post

24 Combine 330.05 2 728 1,224,058 22, 23 ------ ------ Total Area D Post

25 SCS Runoff 2.410 2 720 5,909 ------ ------ ------ Area E Onsite Post

26 SCS Runoff 6.012 2 722 15,791 ------ ------ ------ Area F Onsite Post

27 SCS Runoff 28.85 2 720 75,191 ------ ------ ------ Area F Off-site Post

28 Combine 34.83 2 720 90,981 26, 27 ------ ------ Total Area F Post

29 SCS Runoff 101.68 2 720 264,029 ------ ------ ------ Area G Onsite Post

30 SCS Runoff 163.74 2 728 611,531 ------ ------ ------ Area G Off-site Post

31 Combine 240.56 2 724 885,921 14, 29, ------ ------ Total Area G Post

33 SCS Runoff 58.31 2 722 164,068 ------ ------ ------ Area to SCM D1 Onsite

34 SCS Runoff 1.012 2 724 3,004 ------ ------ ------ Area to SCM D1 Off-site

35 Combine 59.31 2 722 167,072 33, 34 ------ ------ Total Area to SCM D1

19-168-H12 Storm Analysis.gpw Return Period: 10 Year Friday, 02 / 12 / 2021

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021



Hydrograph Summary Report

119

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

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

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

36 Reservoir 2.548 2 844 150,149 35 386.17 107,742 Route SCM D1

37 SCS Runoff 50.39 2 722 144,035 ------ ------ ------ Area to SCM D2 Onsite

38 SCS Runoff 0.243 2 724 726 ------ ------ ------ Area to SCM D2 Offsite

39 Combine 50.63 2 722 144,761 37, 38 ------ ------ Total Area to SCM D2

40 Reservoir 3.340 2 788 127,177 39 393.43 89,523 Route SCM D2

41 SCS Runoff 12.25 2 722 34,756 ------ ------ ------ Area to SCM D3 Onsite

42 Reservoir 1.878 2 744 32,268 41 385.41 18,973 Route SCM D3

43 SCS Runoff 16.18 2 730 62,300 ------ ------ ------ Area D Bypassing SCMs

44 SCS Runoff 218.81 2 728 815,798 ------ ------ ------ Area D Offsite Post

45 Combine 237.42 2 730 1,187,694 36, 40, 42,
43, 44

------ ------ Total Managed Area D Post

47 SCS Runoff 5.407 2 720 14,090 ------ ------ ------ Area F Onsite Post

48 Combine 34.25 2 720 89,281 27, 47 ------ ------ Total to SCM F

49 Reservoir 12.97 2 732 89,271 48 390.61 26,322 Route SCM F

50 SCS Runoff 0.757 2 720 1,885 ------ ------ ------ Area F Bypassing SCM

51 Combine 13.14 2 732 91,156 49, 50 ------ ------ Total Managed Area F Post

53 SCS Runoff 80.47 2 720 217,368 ------ ------ ------ Area to SCM G Onsite

54 SCS Runoff 0.103 2 720 272 ------ ------ ------ Area to SCM G Offsite

55 Combine 80.58 2 720 217,640 53, 54 ------ ------ Total Area to SCM G

56 Reservoir 1.712 2 972 163,223 55 390.01 165,657 Route SCM G

57 SCS Runoff 10.91 2 730 44,552 ------ ------ ------ Area G Bypassing SCM

58 Combine 175.02 2 730 819,307 30, 56, 57 ------ ------ Total Managed Area G Post

60 SCS Runoff 476.83 2 734 2,111,072 ------ ------ ------ Additional Area to Point D-E

61 Combine 267.30 2 728 1,013,043 1, 4, 5,
8, 9,

------ ------ Total Area A-E Pre

62 Combine 729.59 2 732 3,124,115 60, 61 ------ ------ Total A-E Post & Upstream

63 Reach 719.68 2 734 3,124,113 62 ------ ------ A-E Travel to H Landfill Culverts

64 Combine 216.12 2 728 807,398 12, 15, ------ ------ Total Area F & G Pre

65 Reach 212.94 2 732 807,396 64 ------ ------ F&G Travel to H Landfill Culverts

66 SCS Runoff 80.80 2 736 370,628 ------ ------ ------ Area H at Culverts

67 Combine 1007.55 2 734 4,302,135 63, 65, 66 ------ ------ Total Flow H At Culverts Pre

69 SCS Runoff 2069.32 2 768 18,443,486 ------ ------ ------ Area I - Apex

70 Reach 2066.04 2 770 18,443,470 69 ------ ------ Culverts Travel to I

71 Combine 4127.88 2 768 36,886,940 69, 70 ------ ------ Total Area I Pre

19-168-H12 Storm Analysis.gpw Return Period: 10 Year Friday, 02 / 12 / 2021
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Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

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

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

73 SCS Runoff 476.83 2 734 2,111,072 ------ ------ ------ Additional Area to Point D-E

74 Combine 239.32 2 730 1,202,116 17, 20, 21,
25, 45,

------ ------ Total Area A-E Post

75 Combine 705.29 2 732 3,313,189 73, 74 ------ ------ Total A-E Post & Upstream

76 Reach 694.57 2 736 3,313,144 75 ------ ------ A-E Travel to H Landfill Culverts

77 Combine 188.15 2 730 910,464 51, 58, ------ ------ Total Area F & G Post

78 Reach 186.16 2 732 910,414 77 ------ ------ F&G Travel to H Landfill Culverts

79 SCS Runoff 80.80 2 736 370,628 ------ ------ ------ Area H at Culverts

80 Combine 958.19 2 734 4,594,181 76, 78, 79 ------ ------ Total Area H At Culverts Post

82 SCS Runoff 2069.32 2 768 18,443,486 ------ ------ ------ Area I  - Apex

83 Reach 2066.04 2 770 18,443,470 82 ------ ------ Culverts Travel to I

84 Combine 4127.88 2 768 36,886,940 82, 83 ------ ------ Total Area I Post

19-168-H12 Storm Analysis.gpw Return Period: 10 Year Friday, 02 / 12 / 2021

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 1

Area A Onsite Pre

Hydrograph type =  SCS Runoff Peak discharge =  4.931 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  14,774 cuft
Drainage area =  3.850 ac Curve number =  55
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.10 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 2

Area A Off-site Pre

Hydrograph type =  SCS Runoff Peak discharge =  3.074 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  9,210 cuft
Drainage area =  2.400 ac Curve number =  55
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.10 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 3

Total Area A Pre

Hydrograph type =  Combine Peak discharge =  8.005 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  23,984 cuft
Inflow hyds. =  1, 2 Contrib. drain. area =  6.250 ac
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 4

Area B Onsite Pre

Hydrograph type =  SCS Runoff Peak discharge =  1.917 cfs
Storm frequency =  10 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  6,349 cuft
Drainage area =  1.750 ac Curve number =  55
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  15.20 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 5

Area C Onsite Pre

Hydrograph type =  SCS Runoff Peak discharge =  3.855 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  11,551 cuft
Drainage area =  3.010 ac Curve number =  55
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  10.80 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 6

Area D Onsite Pre

Hydrograph type =  SCS Runoff Peak discharge =  38.37 cfs
Storm frequency =  10 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  153,933 cuft
Drainage area =  29.390 ac Curve number =  61.6
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  24.00 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 7

Area D Offsite Pre

Hydrograph type =  SCS Runoff Peak discharge =  219.24 cfs
Storm frequency =  10 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  817,730 cuft
Drainage area =  101.300 ac Curve number =  71.9
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  24.00 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 8

Total Area D Pre

Hydrograph type =  Combine Peak discharge =  257.45 cfs
Storm frequency =  10 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  971,663 cuft
Inflow hyds. =  6, 7 Contrib. drain. area =  130.690 ac
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 9

Area E Onsite Pre

Hydrograph type =  SCS Runoff Peak discharge =  2.755 cfs
Storm frequency =  10 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  8,706 cuft
Drainage area =  2.110 ac Curve number =  57.2
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  15.30 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 10

Area F Onsite Pre

Hydrograph type =  SCS Runoff Peak discharge =  15.29 cfs
Storm frequency =  10 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  58,124 cuft
Drainage area =  15.620 ac Curve number =  55
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  17.60 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 11

Area F Off-site Pre

Hydrograph type =  SCS Runoff Peak discharge =  19.72 cfs
Storm frequency =  10 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  62,436 cuft
Drainage area =  7.670 ac Curve number =  71.7
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  17.60 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 12

Total Area F Pre

Hydrograph type =  Combine Peak discharge =  34.93 cfs
Storm frequency =  10 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  120,559 cuft
Inflow hyds. =  10, 11 Contrib. drain. area =  23.290 ac
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 13

Area G Onsite Pre

Hydrograph type =  SCS Runoff Peak discharge =  16.19 cfs
Storm frequency =  10 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  64,946 cuft
Drainage area =  12.400 ac Curve number =  61.6
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  23.80 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 14

Area G Off-site Pre

Hydrograph type =  SCS Runoff Peak discharge =  166.59 cfs
Storm frequency =  10 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  621,892 cuft
Drainage area =  77.610 ac Curve number =  71.7
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  23.80 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 15

Toital Area G Pre

Hydrograph type =  Combine Peak discharge =  182.70 cfs
Storm frequency =  10 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  686,838 cuft
Inflow hyds. =  13, 14 Contrib. drain. area =  90.010 ac
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 17

Area A Onsite Post

Hydrograph type =  SCS Runoff Peak discharge =  1.791 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  4,987 cuft
Drainage area =  1.020 ac Curve number =  59.3
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.10 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 18

Area A Off-site Post

Hydrograph type =  SCS Runoff Peak discharge =  3.074 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  9,210 cuft
Drainage area =  2.400 ac Curve number =  55
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.10 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 19

Total Area A Post

Hydrograph type =  Combine Peak discharge =  4.865 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  14,196 cuft
Inflow hyds. =  17, 18 Contrib. drain. area =  3.420 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 20

Area B Onsite Post

Hydrograph type =  SCS Runoff Peak discharge =  0.400 cfs
Storm frequency =  10 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  842 cuft
Drainage area =  0.230 ac Curve number =  55.8
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 21

Area C Onsite Post

Hydrograph type =  SCS Runoff Peak discharge =  1.311 cfs
Storm frequency =  10 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  2,684 cuft
Drainage area =  0.620 ac Curve number =  58.8
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 22

Area D Onsite Post

Hydrograph type =  SCS Runoff Peak discharge =  109.74 cfs
Storm frequency =  10 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  402,669 cuft
Drainage area =  38.890 ac Curve number =  79.2
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  24.00 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 23

Area D Offsite Post

Hydrograph type =  SCS Runoff Peak discharge =  220.31 cfs
Storm frequency =  10 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  821,388 cuft
Drainage area =  101.380 ac Curve number =  72
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  24.00 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 24

Total Area D Post

Hydrograph type =  Combine Peak discharge =  330.05 cfs
Storm frequency =  10 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  1,224,058 cuft
Inflow hyds. =  22, 23 Contrib. drain. area =  140.270 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 25

Area E Onsite Post

Hydrograph type =  SCS Runoff Peak discharge =  2.410 cfs
Storm frequency =  10 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  5,909 cuft
Drainage area =  1.420 ac Curve number =  56.9
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  8.20 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 26

Area F Onsite Post

Hydrograph type =  SCS Runoff Peak discharge =  6.012 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  15,791 cuft
Drainage area =  2.110 ac Curve number =  68.7
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.60 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 27

Area F Off-site Post

Hydrograph type =  SCS Runoff Peak discharge =  28.85 cfs
Storm frequency =  10 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  75,191 cuft
Drainage area =  8.730 ac Curve number =  72.4
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.60 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 28

Total Area F Post

Hydrograph type =  Combine Peak discharge =  34.83 cfs
Storm frequency =  10 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  90,981 cuft
Inflow hyds. =  26, 27 Contrib. drain. area =  10.840 ac
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 29

Area G Onsite Post

Hydrograph type =  SCS Runoff Peak discharge =  101.68 cfs
Storm frequency =  10 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  264,029 cuft
Drainage area =  23.810 ac Curve number =  79.9
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  10.40 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 30

Area G Off-site Post

Hydrograph type =  SCS Runoff Peak discharge =  163.74 cfs
Storm frequency =  10 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  611,531 cuft
Drainage area =  76.600 ac Curve number =  71.6
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  23.80 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 31

Total Area G Post

Hydrograph type =  Combine Peak discharge =  240.56 cfs
Storm frequency =  10 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  885,921 cuft
Inflow hyds. =  14, 29 Contrib. drain. area =  101.420 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 33

Area to SCM D1 Onsite

Hydrograph type =  SCS Runoff Peak discharge =  58.31 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  164,068 cuft
Drainage area =  14.850 ac Curve number =  81.6
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  16.30 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 34

Area to SCM D1 Off-site

Hydrograph type =  SCS Runoff Peak discharge =  1.012 cfs
Storm frequency =  10 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  3,004 cuft
Drainage area =  0.560 ac Curve number =  62.3
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  16.30 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 35

Total Area to SCM D1

Hydrograph type =  Combine Peak discharge =  59.31 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  167,072 cuft
Inflow hyds. =  33, 34 Contrib. drain. area =  15.410 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 36

Route SCM D1

Hydrograph type =  Reservoir Peak discharge =  2.548 cfs
Storm frequency =  10 yrs Time to peak =  844 min
Time interval =  2 min Hyd. volume =  150,149 cuft
Inflow hyd. No. =  35 - Total Area to SCM D1 Max. Elevation =  386.17 ft
Reservoir name =  SCM D1 Max. Storage =  107,742 cuft

Storage Indication method used.
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 37

Area to SCM D2 Onsite

Hydrograph type =  SCS Runoff Peak discharge =  50.39 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  144,035 cuft
Drainage area =  11.300 ac Curve number =  86.5
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  13.80 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 38

Area to SCM D2 Offsite

Hydrograph type =  SCS Runoff Peak discharge =  0.243 cfs
Storm frequency =  10 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  726 cuft
Drainage area =  0.140 ac Curve number =  61.6
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  13.80 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 39

Total Area to SCM D2

Hydrograph type =  Combine Peak discharge =  50.63 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  144,761 cuft
Inflow hyds. =  37, 38 Contrib. drain. area =  11.440 ac
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 40

Route SCM D2

Hydrograph type =  Reservoir Peak discharge =  3.340 cfs
Storm frequency =  10 yrs Time to peak =  788 min
Time interval =  2 min Hyd. volume =  127,177 cuft
Inflow hyd. No. =  39 - Total Area to SCM D2 Max. Elevation =  393.43 ft
Reservoir name =  SCM D2 Max. Storage =  89,523 cuft

Storage Indication method used.
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 41

Area to SCM D3 Onsite

Hydrograph type =  SCS Runoff Peak discharge =  12.25 cfs
Storm frequency =  10 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  34,756 cuft
Drainage area =  2.870 ac Curve number =  84.7
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  14.20 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

159

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

2.00 2.00

4.00 4.00

6.00 6.00

8.00 8.00

10.00 10.00

12.00 12.00

14.00 14.00

Q (cfs)

Time (min)

Area to SCM D3 Onsite

Hyd. No. 41 -- 10 Year

Hyd No. 41



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 42

Route SCM D3

Hydrograph type =  Reservoir Peak discharge =  1.878 cfs
Storm frequency =  10 yrs Time to peak =  744 min
Time interval =  2 min Hyd. volume =  32,268 cuft
Inflow hyd. No. =  41 - Area to SCM D3 Onsite Max. Elevation =  385.41 ft
Reservoir name =  SCM D3 Max. Storage =  18,973 cuft

Storage Indication method used.
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 43

Area D Bypassing SCMs

Hydrograph type =  SCS Runoff Peak discharge =  16.18 cfs
Storm frequency =  10 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  62,300 cuft
Drainage area =  9.870 ac Curve number =  65.7
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  24.00 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 44

Area D Offsite Post

Hydrograph type =  SCS Runoff Peak discharge =  218.81 cfs
Storm frequency =  10 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  815,798 cuft
Drainage area =  100.690 ac Curve number =  72
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  24.00 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 45

Total Managed Area D Post

Hydrograph type =  Combine Peak discharge =  237.42 cfs
Storm frequency =  10 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  1,187,694 cuft
Inflow hyds. =  36, 40, 42, 43, 44 Contrib. drain. area =  110.560 ac
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 47

Area F Onsite Post

Hydrograph type =  SCS Runoff Peak discharge =  5.407 cfs
Storm frequency =  10 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  14,090 cuft
Drainage area =  1.630 ac Curve number =  72.5
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.60 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 48

Total to SCM F

Hydrograph type =  Combine Peak discharge =  34.25 cfs
Storm frequency =  10 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  89,281 cuft
Inflow hyds. =  27, 47 Contrib. drain. area =  10.360 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 49

Route SCM F

Hydrograph type =  Reservoir Peak discharge =  12.97 cfs
Storm frequency =  10 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  89,271 cuft
Inflow hyd. No. =  48 - Total to SCM F Max. Elevation =  390.61 ft
Reservoir name =  SCM F Max. Storage =  26,322 cuft

Storage Indication method used.
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 50

Area F Bypassing SCM

Hydrograph type =  SCS Runoff Peak discharge =  0.757 cfs
Storm frequency =  10 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  1,885 cuft
Drainage area =  0.480 ac Curve number =  55.9
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  8.60 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 51

Total Managed Area F Post

Hydrograph type =  Combine Peak discharge =  13.14 cfs
Storm frequency =  10 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  91,156 cuft
Inflow hyds. =  49, 50 Contrib. drain. area =  0.480 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 53

Area to SCM G Onsite

Hydrograph type =  SCS Runoff Peak discharge =  80.47 cfs
Storm frequency =  10 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  217,368 cuft
Drainage area =  14.730 ac Curve number =  89.8
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.40 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 54

Area to SCM G Offsite

Hydrograph type =  SCS Runoff Peak discharge =  0.103 cfs
Storm frequency =  10 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  272 cuft
Drainage area =  0.020 ac Curve number =  86.8
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.40 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 55

Total Area to SCM G

Hydrograph type =  Combine Peak discharge =  80.58 cfs
Storm frequency =  10 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  217,640 cuft
Inflow hyds. =  53, 54 Contrib. drain. area =  14.750 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 56

Route SCM G

Hydrograph type =  Reservoir Peak discharge =  1.712 cfs
Storm frequency =  10 yrs Time to peak =  972 min
Time interval =  2 min Hyd. volume =  163,223 cuft
Inflow hyd. No. =  55 - Total Area to SCM G Max. Elevation =  390.01 ft
Reservoir name =  SCM G Max. Storage =  165,657 cuft

Storage Indication method used.
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 57

Area G Bypassing SCM

Hydrograph type =  SCS Runoff Peak discharge =  10.91 cfs
Storm frequency =  10 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  44,552 cuft
Drainage area =  9.070 ac Curve number =  60.3
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  23.80 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 58

Total Managed Area G Post

Hydrograph type =  Combine Peak discharge =  175.02 cfs
Storm frequency =  10 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  819,307 cuft
Inflow hyds. =  30, 56, 57 Contrib. drain. area =  85.670 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 60

Additional Area to Point D-E

Hydrograph type =  SCS Runoff Peak discharge =  476.83 cfs
Storm frequency =  10 yrs Time to peak =  734 min
Time interval =  2 min Hyd. volume =  2,111,072 cuft
Drainage area =  271.000 ac Curve number =  70.2
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  32.50 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 61

Total Area A-E Pre

Hydrograph type =  Combine Peak discharge =  267.30 cfs
Storm frequency =  10 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  1,013,043 cuft
Inflow hyds. =  1, 4, 5, 8, 9 Contrib. drain. area =  10.720 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 62

Total A-E Post & Upstream

Hydrograph type =  Combine Peak discharge =  729.59 cfs
Storm frequency =  10 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  3,124,115 cuft
Inflow hyds. =  60, 61 Contrib. drain. area =  271.000 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 63

A-E Travel to H Landfill Culverts

Hydrograph type =  Reach Peak discharge =  719.68 cfs
Storm frequency =  10 yrs Time to peak =  734 min
Time interval =  2 min Hyd. volume =  3,124,113 cuft
Inflow hyd. No. =  62 - Total A-E Post & UpstreamSection type =  Trapezoidal
Reach length =  1500.0 ft Channel slope =  0.7 %
Manning's n =  0.025 Bottom width =  6.0 ft
Side slope =  2.0:1 Max. depth =  2.0 ft
Rating curve x =  1.509 Rating curve m =  1.374
Ave. velocity =  8.12 ft/s Routing coeff. =  0.6172

Modified Att-Kin routing method used.
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 64

Total Area F & G Pre

Hydrograph type =  Combine Peak discharge =  216.12 cfs
Storm frequency =  10 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  807,398 cuft
Inflow hyds. =  12, 15 Contrib. drain. area =  0.000 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 65

F&G Travel to H Landfill Culverts

Hydrograph type =  Reach Peak discharge =  212.94 cfs
Storm frequency =  10 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  807,396 cuft
Inflow hyd. No. =  64 - Total Area F & G Pre Section type =  Trapezoidal
Reach length =  1300.0 ft Channel slope =  1.5 %
Manning's n =  0.025 Bottom width =  6.0 ft
Side slope =  2.0:1 Max. depth =  2.0 ft
Rating curve x =  2.209 Rating curve m =  1.374
Ave. velocity =  7.69 ft/s Routing coeff. =  0.6559

Modified Att-Kin routing method used.
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 66

Area H at Culverts

Hydrograph type =  SCS Runoff Peak discharge =  80.80 cfs
Storm frequency =  10 yrs Time to peak =  736 min
Time interval =  2 min Hyd. volume =  370,628 cuft
Drainage area =  43.300 ac Curve number =  73.4
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  35.10 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 67

Total Flow H At Culverts Pre

Hydrograph type =  Combine Peak discharge =  1007.55 cfs
Storm frequency =  10 yrs Time to peak =  734 min
Time interval =  2 min Hyd. volume =  4,302,135 cuft
Inflow hyds. =  63, 65, 66 Contrib. drain. area =  43.300 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 69

Area I - Apex

Hydrograph type =  SCS Runoff Peak discharge =  2069.32 cfs
Storm frequency =  10 yrs Time to peak =  768 min
Time interval =  2 min Hyd. volume =  18,443,486 cuft
Drainage area =  2637.000 ac Curve number =  67.9
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  87.40 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 70

Culverts Travel to I

Hydrograph type =  Reach Peak discharge =  2066.04 cfs
Storm frequency =  10 yrs Time to peak =  770 min
Time interval =  2 min Hyd. volume =  18,443,470 cuft
Inflow hyd. No. =  69 - Area I - Apex Section type =  Trapezoidal
Reach length =  1670.0 ft Channel slope =  0.7 %
Manning's n =  0.025 Bottom width =  6.0 ft
Side slope =  2.0:1 Max. depth =  2.0 ft
Rating curve x =  1.509 Rating curve m =  1.374
Ave. velocity =  10.79 ft/s Routing coeff. =  0.6949

Modified Att-Kin routing method used.
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 71

Total Area I Pre

Hydrograph type =  Combine Peak discharge =  4127.88 cfs
Storm frequency =  10 yrs Time to peak =  768 min
Time interval =  2 min Hyd. volume =  36,886,940 cuft
Inflow hyds. =  69, 70 Contrib. drain. area =  2637.000 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 73

Additional Area to Point D-E

Hydrograph type =  SCS Runoff Peak discharge =  476.83 cfs
Storm frequency =  10 yrs Time to peak =  734 min
Time interval =  2 min Hyd. volume =  2,111,072 cuft
Drainage area =  271.000 ac Curve number =  70.2
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  32.50 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 74

Total Area A-E Post

Hydrograph type =  Combine Peak discharge =  239.32 cfs
Storm frequency =  10 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  1,202,116 cuft
Inflow hyds. =  17, 20, 21, 25, 45 Contrib. drain. area =  3.290 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 75

Total A-E Post & Upstream

Hydrograph type =  Combine Peak discharge =  705.29 cfs
Storm frequency =  10 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  3,313,189 cuft
Inflow hyds. =  73, 74 Contrib. drain. area =  271.000 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 76

A-E Travel to H Landfill Culverts

Hydrograph type =  Reach Peak discharge =  694.57 cfs
Storm frequency =  10 yrs Time to peak =  736 min
Time interval =  2 min Hyd. volume =  3,313,144 cuft
Inflow hyd. No. =  75 - Total A-E Post & UpstreamSection type =  Trapezoidal
Reach length =  1500.0 ft Channel slope =  0.7 %
Manning's n =  0.025 Bottom width =  6.0 ft
Side slope =  2.0:1 Max. depth =  2.0 ft
Rating curve x =  1.509 Rating curve m =  1.374
Ave. velocity =  8.05 ft/s Routing coeff. =  0.6132

Modified Att-Kin routing method used.
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 77

Total Area F & G Post

Hydrograph type =  Combine Peak discharge =  188.15 cfs
Storm frequency =  10 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  910,464 cuft
Inflow hyds. =  51, 58 Contrib. drain. area =  0.000 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 78

F&G Travel to H Landfill Culverts

Hydrograph type =  Reach Peak discharge =  186.16 cfs
Storm frequency =  10 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  910,414 cuft
Inflow hyd. No. =  77 - Total Area F & G Post Section type =  Trapezoidal
Reach length =  1300.0 ft Channel slope =  1.5 %
Manning's n =  0.025 Bottom width =  6.0 ft
Side slope =  2.0:1 Max. depth =  2.0 ft
Rating curve x =  2.209 Rating curve m =  1.374
Ave. velocity =  7.41 ft/s Routing coeff. =  0.6394

Modified Att-Kin routing method used.
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 79

Area H at Culverts

Hydrograph type =  SCS Runoff Peak discharge =  80.80 cfs
Storm frequency =  10 yrs Time to peak =  736 min
Time interval =  2 min Hyd. volume =  370,628 cuft
Drainage area =  43.300 ac Curve number =  73.4
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  35.10 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 80

Total Area H At Culverts Post

Hydrograph type =  Combine Peak discharge =  958.19 cfs
Storm frequency =  10 yrs Time to peak =  734 min
Time interval =  2 min Hyd. volume =  4,594,181 cuft
Inflow hyds. =  76, 78, 79 Contrib. drain. area =  43.300 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 82

Area I  - Apex

Hydrograph type =  SCS Runoff Peak discharge =  2069.32 cfs
Storm frequency =  10 yrs Time to peak =  768 min
Time interval =  2 min Hyd. volume =  18,443,486 cuft
Drainage area =  2637.000 ac Curve number =  67.9
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  87.40 min
Total precip. =  5.09 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 83

Culverts Travel to I

Hydrograph type =  Reach Peak discharge =  2066.04 cfs
Storm frequency =  10 yrs Time to peak =  770 min
Time interval =  2 min Hyd. volume =  18,443,470 cuft
Inflow hyd. No. =  82 - Area I  - Apex Section type =  Trapezoidal
Reach length =  1670.0 ft Channel slope =  0.7 %
Manning's n =  0.025 Bottom width =  6.0 ft
Side slope =  2.0:1 Max. depth =  2.0 ft
Rating curve x =  1.509 Rating curve m =  1.374
Ave. velocity =  10.79 ft/s Routing coeff. =  0.6949

Modified Att-Kin routing method used.
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 84

Total Area I Post

Hydrograph type =  Combine Peak discharge =  4127.88 cfs
Storm frequency =  10 yrs Time to peak =  768 min
Time interval =  2 min Hyd. volume =  36,886,940 cuft
Inflow hyds. =  82, 83 Contrib. drain. area =  2637.000 ac
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Hydrograph Summary Report
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Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

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

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

1 SCS Runoff 13.63 2 722 36,332 ------ ------ ------ Area A Onsite Pre

2 SCS Runoff 8.496 2 722 22,648 ------ ------ ------ Area A Off-site Pre

3 Combine 22.12 2 722 58,980 1, 2 ------ ------ Total Area A Pre

4 SCS Runoff 5.349 2 724 15,614 ------ ------ ------ Area B Onsite Pre

5 SCS Runoff 10.65 2 722 28,405 ------ ------ ------ Area C Onsite Pre

6 SCS Runoff 90.03 2 730 337,564 ------ ------ ------ Area D Onsite Pre

7 SCS Runoff 428.42 2 728 1,571,968 ------ ------ ------ Area D Offsite Pre

8 Combine 518.37 2 728 1,909,532 6, 7 ------ ------ Total Area D Pre

9 SCS Runoff 7.103 2 724 20,529 ------ ------ ------ Area E Onsite Pre

10 SCS Runoff 43.59 2 726 142,936 ------ ------ ------ Area F Onsite Pre

11 SCS Runoff 38.48 2 724 120,290 ------ ------ ------ Area F Off-site Pre

12 Combine 81.66 2 724 263,226 10, 11 ------ ------ Total Area F Pre

13 SCS Runoff 37.99 2 730 142,423 ------ ------ ------ Area G Onsite Pre

14 SCS Runoff 326.52 2 728 1,198,150 ------ ------ ------ Area G Off-site Pre

15 Combine 364.47 2 728 1,340,572 13, 14 ------ ------ Toital Area G Pre

17 SCS Runoff 4.316 2 722 11,339 ------ ------ ------ Area A Onsite Post

18 SCS Runoff 8.496 2 722 22,648 ------ ------ ------ Area A Off-site Post

19 Combine 12.81 2 722 33,987 17, 18 ------ ------ Total Area A Post

20 SCS Runoff 1.018 2 718 2,038 ------ ------ ------ Area B Onsite Post

21 SCS Runoff 3.077 2 718 6,154 ------ ------ ------ Area C Onsite Post

22 SCS Runoff 194.53 2 728 718,273 ------ ------ ------ Area D Onsite Post

23 SCS Runoff 429.88 2 728 1,577,261 ------ ------ ------ Area D Offsite Post

24 Combine 624.41 2 728 2,295,533 22, 23 ------ ------ Total Area D Post

25 SCS Runoff 6.093 2 720 14,008 ------ ------ ------ Area E Onsite Post

26 SCS Runoff 12.15 2 720 31,492 ------ ------ ------ Area F Onsite Post

27 SCS Runoff 55.37 2 720 143,751 ------ ------ ------ Area F Off-site Post

28 Combine 67.52 2 720 175,244 26, 27 ------ ------ Total Area F Post

29 SCS Runoff 177.41 2 720 467,841 ------ ------ ------ Area G Onsite Post

30 SCS Runoff 321.43 2 728 1,179,500 ------ ------ ------ Area G Off-site Post

31 Combine 455.56 2 724 1,665,991 14, 29, ------ ------ Total Area G Post

33 SCS Runoff 99.91 2 722 286,137 ------ ------ ------ Area to SCM D1 Onsite

34 SCS Runoff 2.303 2 722 6,520 ------ ------ ------ Area to SCM D1 Off-site

35 Combine 102.22 2 722 292,657 33, 34 ------ ------ Total Area to SCM D1

19-168-H12 Storm Analysis.gpw Return Period: 100 Year Friday, 02 / 12 / 2021

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021
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Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

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

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

36 Reservoir 20.62 2 740 275,184 35 387.93 156,195 Route SCM D1

37 SCS Runoff 82.06 2 722 240,446 ------ ------ ------ Area to SCM D2 Onsite

38 SCS Runoff 0.561 2 722 1,593 ------ ------ ------ Area to SCM D2 Offsite

39 Combine 82.62 2 722 242,039 37, 38 ------ ------ Total Area to SCM D2

40 Reservoir 20.43 2 738 224,105 39 394.60 127,974 Route SCM D2

41 SCS Runoff 20.31 2 722 58,942 ------ ------ ------ Area to SCM D3 Onsite

42 Reservoir 14.64 2 728 56,415 41 385.96 23,501 Route SCM D3

43 SCS Runoff 34.86 2 728 128,997 ------ ------ ------ Area D Bypassing SCMs

44 SCS Runoff 426.95 2 728 1,566,526 ------ ------ ------ Area D Offsite Post

45 Combine 509.98 2 728 2,251,225 36, 40, 42,
43, 44

------ ------ Total Managed Area D Post

47 SCS Runoff 10.36 2 720 26,909 ------ ------ ------ Area F Onsite Post

48 Combine 65.74 2 720 170,660 27, 47 ------ ------ Total to SCM F

49 Reservoir 44.66 2 728 170,650 48 391.94 44,097 Route SCM F

50 SCS Runoff 1.976 2 720 4,554 ------ ------ ------ Area F Bypassing SCM

51 Combine 45.62 2 726 175,205 49, 50 ------ ------ Total Managed Area F Post

53 SCS Runoff 127.06 2 720 352,814 ------ ------ ------ Area to SCM G Onsite

54 SCS Runoff 0.166 2 720 453 ------ ------ ------ Area to SCM G Offsite

55 Combine 127.23 2 720 353,267 53, 54 ------ ------ Total Area to SCM G

56 Reservoir 17.97 2 740 297,140 55 390.93 212,594 Route SCM G

57 SCS Runoff 26.46 2 730 99,680 ------ ------ ------ Area G Bypassing SCM

58 Combine 357.45 2 730 1,576,320 30, 56, 57 ------ ------ Total Managed Area G Post

60 SCS Runoff 955.12 2 732 4,136,777 ------ ------ ------ Additional Area to Point D-E

61 Combine 544.57 2 728 2,010,413 1, 4, 5,
8, 9,

------ ------ Total Area A-E Pre

62 Combine 1467.49 2 730 6,147,193 60, 61 ------ ------ Total A-E Post & Upstream

63 Reach 1460.15 2 734 6,147,189 62 ------ ------ A-E Travel to H Landfill Culverts

64 Combine 441.72 2 728 1,603,798 12, 15, ------ ------ Total Area F & G Pre

65 Reach 438.08 2 730 1,603,796 64 ------ ------ F&G Travel to H Landfill Culverts

66 SCS Runoff 154.76 2 734 700,964 ------ ------ ------ Area H at Culverts

67 Combine 2032.24 2 732 8,451,954 63, 65, 66 ------ ------ Total Flow H At Culverts Pre

69 SCS Runoff 4368.08 2 766 37,141,272 ------ ------ ------ Area I - Apex

70 Reach 4360.76 2 768 37,141,256 69 ------ ------ Culverts Travel to I

71 Combine 8713.51 2 768 74,282,512 69, 70 ------ ------ Total Area I Pre

19-168-H12 Storm Analysis.gpw Return Period: 100 Year Friday, 02 / 12 / 2021

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021
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Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

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

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

73 SCS Runoff 955.12 2 732 4,136,777 ------ ------ ------ Additional Area to Point D-E

74 Combine 515.48 2 728 2,284,765 17, 20, 21,
25, 45,

------ ------ Total Area A-E Post

75 Combine 1447.73 2 732 6,421,542 73, 74 ------ ------ Total A-E Post & Upstream

76 Reach 1439.33 2 734 6,421,509 75 ------ ------ A-E Travel to H Landfill Culverts

77 Combine 400.44 2 728 1,751,525 51, 58, ------ ------ Total Area F & G Post

78 Reach 398.03 2 732 1,751,480 77 ------ ------ F&G Travel to H Landfill Culverts

79 SCS Runoff 154.76 2 734 700,964 ------ ------ ------ Area H at Culverts

80 Combine 1981.70 2 734 8,873,954 76, 78, 79 ------ ------ Total Area H At Culverts Post

82 SCS Runoff 4368.08 2 766 37,141,272 ------ ------ ------ Area I  - Apex

83 Reach 4360.76 2 768 37,141,256 82 ------ ------ Culverts Travel to I

84 Combine 8713.51 2 768 74,282,512 82, 83 ------ ------ Total Area I Post

19-168-H12 Storm Analysis.gpw Return Period: 100 Year Friday, 02 / 12 / 2021

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 1

Area A Onsite Pre

Hydrograph type =  SCS Runoff Peak discharge =  13.63 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  36,332 cuft
Drainage area =  3.850 ac Curve number =  55
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.10 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 2

Area A Off-site Pre

Hydrograph type =  SCS Runoff Peak discharge =  8.496 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  22,648 cuft
Drainage area =  2.400 ac Curve number =  55
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.10 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 3

Total Area A Pre

Hydrograph type =  Combine Peak discharge =  22.12 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  58,980 cuft
Inflow hyds. =  1, 2 Contrib. drain. area =  6.250 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 4

Area B Onsite Pre

Hydrograph type =  SCS Runoff Peak discharge =  5.349 cfs
Storm frequency =  100 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  15,614 cuft
Drainage area =  1.750 ac Curve number =  55
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  15.20 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 5

Area C Onsite Pre

Hydrograph type =  SCS Runoff Peak discharge =  10.65 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  28,405 cuft
Drainage area =  3.010 ac Curve number =  55
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  10.80 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 6

Area D Onsite Pre

Hydrograph type =  SCS Runoff Peak discharge =  90.03 cfs
Storm frequency =  100 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  337,564 cuft
Drainage area =  29.390 ac Curve number =  61.6
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  24.00 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 7

Area D Offsite Pre

Hydrograph type =  SCS Runoff Peak discharge =  428.42 cfs
Storm frequency =  100 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  1,571,968 cuft
Drainage area =  101.300 ac Curve number =  71.9
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  24.00 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 8

Total Area D Pre

Hydrograph type =  Combine Peak discharge =  518.37 cfs
Storm frequency =  100 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  1,909,532 cuft
Inflow hyds. =  6, 7 Contrib. drain. area =  130.690 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 9

Area E Onsite Pre

Hydrograph type =  SCS Runoff Peak discharge =  7.103 cfs
Storm frequency =  100 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  20,529 cuft
Drainage area =  2.110 ac Curve number =  57.2
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  15.30 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 10

Area F Onsite Pre

Hydrograph type =  SCS Runoff Peak discharge =  43.59 cfs
Storm frequency =  100 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  142,936 cuft
Drainage area =  15.620 ac Curve number =  55
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  17.60 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 11

Area F Off-site Pre

Hydrograph type =  SCS Runoff Peak discharge =  38.48 cfs
Storm frequency =  100 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  120,290 cuft
Drainage area =  7.670 ac Curve number =  71.7
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  17.60 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 12

Total Area F Pre

Hydrograph type =  Combine Peak discharge =  81.66 cfs
Storm frequency =  100 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  263,226 cuft
Inflow hyds. =  10, 11 Contrib. drain. area =  23.290 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 13

Area G Onsite Pre

Hydrograph type =  SCS Runoff Peak discharge =  37.99 cfs
Storm frequency =  100 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  142,423 cuft
Drainage area =  12.400 ac Curve number =  61.6
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  23.80 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 14

Area G Off-site Pre

Hydrograph type =  SCS Runoff Peak discharge =  326.52 cfs
Storm frequency =  100 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  1,198,150 cuft
Drainage area =  77.610 ac Curve number =  71.7
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  23.80 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 15

Toital Area G Pre

Hydrograph type =  Combine Peak discharge =  364.47 cfs
Storm frequency =  100 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  1,340,572 cuft
Inflow hyds. =  13, 14 Contrib. drain. area =  90.010 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 17

Area A Onsite Post

Hydrograph type =  SCS Runoff Peak discharge =  4.316 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  11,339 cuft
Drainage area =  1.020 ac Curve number =  59.3
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.10 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 18

Area A Off-site Post

Hydrograph type =  SCS Runoff Peak discharge =  8.496 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  22,648 cuft
Drainage area =  2.400 ac Curve number =  55
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.10 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 19

Total Area A Post

Hydrograph type =  Combine Peak discharge =  12.81 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  33,987 cuft
Inflow hyds. =  17, 18 Contrib. drain. area =  3.420 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 20

Area B Onsite Post

Hydrograph type =  SCS Runoff Peak discharge =  1.018 cfs
Storm frequency =  100 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  2,038 cuft
Drainage area =  0.230 ac Curve number =  55.8
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 21

Area C Onsite Post

Hydrograph type =  SCS Runoff Peak discharge =  3.077 cfs
Storm frequency =  100 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  6,154 cuft
Drainage area =  0.620 ac Curve number =  58.8
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  5.00 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

219

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

3.00 3.00

4.00 4.00

Q (cfs)

Time (min)

Area C Onsite Post

Hyd. No. 21 -- 100 Year

Hyd No. 21



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 22

Area D Onsite Post

Hydrograph type =  SCS Runoff Peak discharge =  194.53 cfs
Storm frequency =  100 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  718,273 cuft
Drainage area =  38.890 ac Curve number =  79.2
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  24.00 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 23

Area D Offsite Post

Hydrograph type =  SCS Runoff Peak discharge =  429.88 cfs
Storm frequency =  100 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  1,577,261 cuft
Drainage area =  101.380 ac Curve number =  72
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  24.00 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 24

Total Area D Post

Hydrograph type =  Combine Peak discharge =  624.41 cfs
Storm frequency =  100 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  2,295,533 cuft
Inflow hyds. =  22, 23 Contrib. drain. area =  140.270 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 25

Area E Onsite Post

Hydrograph type =  SCS Runoff Peak discharge =  6.093 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  14,008 cuft
Drainage area =  1.420 ac Curve number =  56.9
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  8.20 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 26

Area F Onsite Post

Hydrograph type =  SCS Runoff Peak discharge =  12.15 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  31,492 cuft
Drainage area =  2.110 ac Curve number =  68.7
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.60 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 27

Area F Off-site Post

Hydrograph type =  SCS Runoff Peak discharge =  55.37 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  143,751 cuft
Drainage area =  8.730 ac Curve number =  72.4
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  12.60 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 28

Total Area F Post

Hydrograph type =  Combine Peak discharge =  67.52 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  175,244 cuft
Inflow hyds. =  26, 27 Contrib. drain. area =  10.840 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 29

Area G Onsite Post

Hydrograph type =  SCS Runoff Peak discharge =  177.41 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  467,841 cuft
Drainage area =  23.810 ac Curve number =  79.9
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  10.40 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 30

Area G Off-site Post

Hydrograph type =  SCS Runoff Peak discharge =  321.43 cfs
Storm frequency =  100 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  1,179,500 cuft
Drainage area =  76.600 ac Curve number =  71.6
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  23.80 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 31

Total Area G Post

Hydrograph type =  Combine Peak discharge =  455.56 cfs
Storm frequency =  100 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  1,665,991 cuft
Inflow hyds. =  14, 29 Contrib. drain. area =  101.420 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 33

Area to SCM D1 Onsite

Hydrograph type =  SCS Runoff Peak discharge =  99.91 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  286,137 cuft
Drainage area =  14.850 ac Curve number =  81.6
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  16.30 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 34

Area to SCM D1 Off-site

Hydrograph type =  SCS Runoff Peak discharge =  2.303 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  6,520 cuft
Drainage area =  0.560 ac Curve number =  62.3
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  16.30 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 35

Total Area to SCM D1

Hydrograph type =  Combine Peak discharge =  102.22 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  292,657 cuft
Inflow hyds. =  33, 34 Contrib. drain. area =  15.410 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 36

Route SCM D1

Hydrograph type =  Reservoir Peak discharge =  20.62 cfs
Storm frequency =  100 yrs Time to peak =  740 min
Time interval =  2 min Hyd. volume =  275,184 cuft
Inflow hyd. No. =  35 - Total Area to SCM D1 Max. Elevation =  387.93 ft
Reservoir name =  SCM D1 Max. Storage =  156,195 cuft

Storage Indication method used.
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 37

Area to SCM D2 Onsite

Hydrograph type =  SCS Runoff Peak discharge =  82.06 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  240,446 cuft
Drainage area =  11.300 ac Curve number =  86.5
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  13.80 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 38

Area to SCM D2 Offsite

Hydrograph type =  SCS Runoff Peak discharge =  0.561 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  1,593 cuft
Drainage area =  0.140 ac Curve number =  61.6
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  13.80 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

235

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

0.10 0.10

0.20 0.20

0.30 0.30

0.40 0.40

0.50 0.50

0.60 0.60

0.70 0.70

0.80 0.80

0.90 0.90

1.00 1.00

Q (cfs)

Time (min)

Area to SCM D2 Offsite

Hyd. No. 38 -- 100 Year

Hyd No. 38



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 39

Total Area to SCM D2

Hydrograph type =  Combine Peak discharge =  82.62 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  242,039 cuft
Inflow hyds. =  37, 38 Contrib. drain. area =  11.440 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 40

Route SCM D2

Hydrograph type =  Reservoir Peak discharge =  20.43 cfs
Storm frequency =  100 yrs Time to peak =  738 min
Time interval =  2 min Hyd. volume =  224,105 cuft
Inflow hyd. No. =  39 - Total Area to SCM D2 Max. Elevation =  394.60 ft
Reservoir name =  SCM D2 Max. Storage =  127,974 cuft

Storage Indication method used.
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Hyd No. 40 Hyd No. 39 Total storage used = 127,974 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 41

Area to SCM D3 Onsite

Hydrograph type =  SCS Runoff Peak discharge =  20.31 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  58,942 cuft
Drainage area =  2.870 ac Curve number =  84.7
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  14.20 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 42

Route SCM D3

Hydrograph type =  Reservoir Peak discharge =  14.64 cfs
Storm frequency =  100 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  56,415 cuft
Inflow hyd. No. =  41 - Area to SCM D3 Onsite Max. Elevation =  385.96 ft
Reservoir name =  SCM D3 Max. Storage =  23,501 cuft

Storage Indication method used.
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 43

Area D Bypassing SCMs

Hydrograph type =  SCS Runoff Peak discharge =  34.86 cfs
Storm frequency =  100 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  128,997 cuft
Drainage area =  9.870 ac Curve number =  65.7
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  24.00 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 44

Area D Offsite Post

Hydrograph type =  SCS Runoff Peak discharge =  426.95 cfs
Storm frequency =  100 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  1,566,526 cuft
Drainage area =  100.690 ac Curve number =  72
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  24.00 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 45

Total Managed Area D Post

Hydrograph type =  Combine Peak discharge =  509.98 cfs
Storm frequency =  100 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  2,251,225 cuft
Inflow hyds. =  36, 40, 42, 43, 44 Contrib. drain. area =  110.560 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 47

Area F Onsite Post

Hydrograph type =  SCS Runoff Peak discharge =  10.36 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  26,909 cuft
Drainage area =  1.630 ac Curve number =  72.5
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  12.60 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 48

Total to SCM F

Hydrograph type =  Combine Peak discharge =  65.74 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  170,660 cuft
Inflow hyds. =  27, 47 Contrib. drain. area =  10.360 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 49

Route SCM F

Hydrograph type =  Reservoir Peak discharge =  44.66 cfs
Storm frequency =  100 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  170,650 cuft
Inflow hyd. No. =  48 - Total to SCM F Max. Elevation =  391.94 ft
Reservoir name =  SCM F Max. Storage =  44,097 cuft

Storage Indication method used.
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 50

Area F Bypassing SCM

Hydrograph type =  SCS Runoff Peak discharge =  1.976 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  4,554 cuft
Drainage area =  0.480 ac Curve number =  55.9
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  8.60 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 51

Total Managed Area F Post

Hydrograph type =  Combine Peak discharge =  45.62 cfs
Storm frequency =  100 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  175,205 cuft
Inflow hyds. =  49, 50 Contrib. drain. area =  0.480 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 53

Area to SCM G Onsite

Hydrograph type =  SCS Runoff Peak discharge =  127.06 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  352,814 cuft
Drainage area =  14.730 ac Curve number =  89.8
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.40 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 54

Area to SCM G Offsite

Hydrograph type =  SCS Runoff Peak discharge =  0.166 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  453 cuft
Drainage area =  0.020 ac Curve number =  86.8
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.40 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 55

Total Area to SCM G

Hydrograph type =  Combine Peak discharge =  127.23 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  2 min Hyd. volume =  353,267 cuft
Inflow hyds. =  53, 54 Contrib. drain. area =  14.750 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 56

Route SCM G

Hydrograph type =  Reservoir Peak discharge =  17.97 cfs
Storm frequency =  100 yrs Time to peak =  740 min
Time interval =  2 min Hyd. volume =  297,140 cuft
Inflow hyd. No. =  55 - Total Area to SCM G Max. Elevation =  390.93 ft
Reservoir name =  SCM G Max. Storage =  212,594 cuft

Storage Indication method used.
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 57

Area G Bypassing SCM

Hydrograph type =  SCS Runoff Peak discharge =  26.46 cfs
Storm frequency =  100 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  99,680 cuft
Drainage area =  9.070 ac Curve number =  60.3
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  23.80 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 58

Total Managed Area G Post

Hydrograph type =  Combine Peak discharge =  357.45 cfs
Storm frequency =  100 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  1,576,320 cuft
Inflow hyds. =  30, 56, 57 Contrib. drain. area =  85.670 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 60

Additional Area to Point D-E

Hydrograph type =  SCS Runoff Peak discharge =  955.12 cfs
Storm frequency =  100 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  4,136,777 cuft
Drainage area =  271.000 ac Curve number =  70.2
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  32.50 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 61

Total Area A-E Pre

Hydrograph type =  Combine Peak discharge =  544.57 cfs
Storm frequency =  100 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  2,010,413 cuft
Inflow hyds. =  1, 4, 5, 8, 9 Contrib. drain. area =  10.720 ac

255

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

80.00 80.00

160.00 160.00

240.00 240.00

320.00 320.00

400.00 400.00

480.00 480.00

560.00 560.00

Q (cfs)

Time (min)

Total Area A-E Pre

Hyd. No. 61 -- 100 Year

Hyd No. 61 Hyd No. 1 Hyd No. 4 Hyd No. 5

Hyd No. 8 Hyd No. 9



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 62

Total A-E Post & Upstream

Hydrograph type =  Combine Peak discharge =  1467.49 cfs
Storm frequency =  100 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  6,147,193 cuft
Inflow hyds. =  60, 61 Contrib. drain. area =  271.000 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 63

A-E Travel to H Landfill Culverts

Hydrograph type =  Reach Peak discharge =  1460.15 cfs
Storm frequency =  100 yrs Time to peak =  734 min
Time interval =  2 min Hyd. volume =  6,147,189 cuft
Inflow hyd. No. =  62 - Total A-E Post & UpstreamSection type =  Trapezoidal
Reach length =  1500.0 ft Channel slope =  0.7 %
Manning's n =  0.025 Bottom width =  6.0 ft
Side slope =  2.0:1 Max. depth =  2.0 ft
Rating curve x =  1.509 Rating curve m =  1.374
Ave. velocity =  9.82 ft/s Routing coeff. =  0.7012

Modified Att-Kin routing method used.
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 64

Total Area F & G Pre

Hydrograph type =  Combine Peak discharge =  441.72 cfs
Storm frequency =  100 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  1,603,798 cuft
Inflow hyds. =  12, 15 Contrib. drain. area =  0.000 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 65

F&G Travel to H Landfill Culverts

Hydrograph type =  Reach Peak discharge =  438.08 cfs
Storm frequency =  100 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  1,603,796 cuft
Inflow hyd. No. =  64 - Total Area F & G Pre Section type =  Trapezoidal
Reach length =  1300.0 ft Channel slope =  1.5 %
Manning's n =  0.025 Bottom width =  6.0 ft
Side slope =  2.0:1 Max. depth =  2.0 ft
Rating curve x =  2.209 Rating curve m =  1.374
Ave. velocity =  9.35 ft/s Routing coeff. =  0.7443

Modified Att-Kin routing method used.
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 66

Area H at Culverts

Hydrograph type =  SCS Runoff Peak discharge =  154.76 cfs
Storm frequency =  100 yrs Time to peak =  734 min
Time interval =  2 min Hyd. volume =  700,964 cuft
Drainage area =  43.300 ac Curve number =  73.4
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  35.10 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 67

Total Flow H At Culverts Pre

Hydrograph type =  Combine Peak discharge =  2032.24 cfs
Storm frequency =  100 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  8,451,954 cuft
Inflow hyds. =  63, 65, 66 Contrib. drain. area =  43.300 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 69

Area I - Apex

Hydrograph type =  SCS Runoff Peak discharge =  4368.08 cfs
Storm frequency =  100 yrs Time to peak =  766 min
Time interval =  2 min Hyd. volume =  37,141,272 cuft
Drainage area =  2637.000 ac Curve number =  67.9
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  87.40 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 70

Culverts Travel to I

Hydrograph type =  Reach Peak discharge =  4360.76 cfs
Storm frequency =  100 yrs Time to peak =  768 min
Time interval =  2 min Hyd. volume =  37,141,256 cuft
Inflow hyd. No. =  69 - Area I - Apex Section type =  Trapezoidal
Reach length =  1670.0 ft Channel slope =  0.7 %
Manning's n =  0.025 Bottom width =  6.0 ft
Side slope =  2.0:1 Max. depth =  2.0 ft
Rating curve x =  1.509 Rating curve m =  1.374
Ave. velocity =  13.22 ft/s Routing coeff. =  0.7897

Modified Att-Kin routing method used.
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 71

Total Area I Pre

Hydrograph type =  Combine Peak discharge =  8713.51 cfs
Storm frequency =  100 yrs Time to peak =  768 min
Time interval =  2 min Hyd. volume =  74,282,512 cuft
Inflow hyds. =  69, 70 Contrib. drain. area =  2637.000 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 73

Additional Area to Point D-E

Hydrograph type =  SCS Runoff Peak discharge =  955.12 cfs
Storm frequency =  100 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  4,136,777 cuft
Drainage area =  271.000 ac Curve number =  70.2
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  32.50 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 74

Total Area A-E Post

Hydrograph type =  Combine Peak discharge =  515.48 cfs
Storm frequency =  100 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  2,284,765 cuft
Inflow hyds. =  17, 20, 21, 25, 45 Contrib. drain. area =  3.290 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 75

Total A-E Post & Upstream

Hydrograph type =  Combine Peak discharge =  1447.73 cfs
Storm frequency =  100 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  6,421,542 cuft
Inflow hyds. =  73, 74 Contrib. drain. area =  271.000 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 76

A-E Travel to H Landfill Culverts

Hydrograph type =  Reach Peak discharge =  1439.33 cfs
Storm frequency =  100 yrs Time to peak =  734 min
Time interval =  2 min Hyd. volume =  6,421,509 cuft
Inflow hyd. No. =  75 - Total A-E Post & UpstreamSection type =  Trapezoidal
Reach length =  1500.0 ft Channel slope =  0.7 %
Manning's n =  0.025 Bottom width =  6.0 ft
Side slope =  2.0:1 Max. depth =  2.0 ft
Rating curve x =  1.509 Rating curve m =  1.374
Ave. velocity =  9.79 ft/s Routing coeff. =  0.6995

Modified Att-Kin routing method used.
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 77

Total Area F & G Post

Hydrograph type =  Combine Peak discharge =  400.44 cfs
Storm frequency =  100 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  1,751,525 cuft
Inflow hyds. =  51, 58 Contrib. drain. area =  0.000 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 78

F&G Travel to H Landfill Culverts

Hydrograph type =  Reach Peak discharge =  398.03 cfs
Storm frequency =  100 yrs Time to peak =  732 min
Time interval =  2 min Hyd. volume =  1,751,480 cuft
Inflow hyd. No. =  77 - Total Area F & G Post Section type =  Trapezoidal
Reach length =  1300.0 ft Channel slope =  1.5 %
Manning's n =  0.025 Bottom width =  6.0 ft
Side slope =  2.0:1 Max. depth =  2.0 ft
Rating curve x =  2.209 Rating curve m =  1.374
Ave. velocity =  9.10 ft/s Routing coeff. =  0.7319

Modified Att-Kin routing method used.
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 79

Area H at Culverts

Hydrograph type =  SCS Runoff Peak discharge =  154.76 cfs
Storm frequency =  100 yrs Time to peak =  734 min
Time interval =  2 min Hyd. volume =  700,964 cuft
Drainage area =  43.300 ac Curve number =  73.4
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  35.10 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 80

Total Area H At Culverts Post

Hydrograph type =  Combine Peak discharge =  1981.70 cfs
Storm frequency =  100 yrs Time to peak =  734 min
Time interval =  2 min Hyd. volume =  8,873,954 cuft
Inflow hyds. =  76, 78, 79 Contrib. drain. area =  43.300 ac
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 82

Area I  - Apex

Hydrograph type =  SCS Runoff Peak discharge =  4368.08 cfs
Storm frequency =  100 yrs Time to peak =  766 min
Time interval =  2 min Hyd. volume =  37,141,272 cuft
Drainage area =  2637.000 ac Curve number =  67.9
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  87.40 min
Total precip. =  7.61 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 83

Culverts Travel to I

Hydrograph type =  Reach Peak discharge =  4360.76 cfs
Storm frequency =  100 yrs Time to peak =  768 min
Time interval =  2 min Hyd. volume =  37,141,256 cuft
Inflow hyd. No. =  82 - Area I  - Apex Section type =  Trapezoidal
Reach length =  1670.0 ft Channel slope =  0.7 %
Manning's n =  0.025 Bottom width =  6.0 ft
Side slope =  2.0:1 Max. depth =  2.0 ft
Rating curve x =  1.509 Rating curve m =  1.374
Ave. velocity =  13.22 ft/s Routing coeff. =  0.7897

Modified Att-Kin routing method used.
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Friday, 02 / 12 / 2021

Hyd. No. 84

Total Area I Post

Hydrograph type =  Combine Peak discharge =  8713.51 cfs
Storm frequency =  100 yrs Time to peak =  768 min
Time interval =  2 min Hyd. volume =  74,282,512 cuft
Inflow hyds. =  82, 83 Contrib. drain. area =  2637.000 ac
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