


































Memorandum of Meeting 
 
Date:   February 9, 2011 
 
Place\Time:  NCDOT, Hydraulics Unit Conference Room, 1:00 P.M. 
 
Participants:  Liz Hair - USACE 
   Marla Chambers – NCWRC 
   Polly Lespinasse – NCDWQ 
   Donnie Brew – FHWA 
   Marella Buncick – USFWS 
   Chris Militscher - USEPA 
   Anne Gamber - NCDOT Hydraulics Unit  
   Rodger Rochelle - NCDOT Trans. Prog. Management 
   Trace Howell – NCDOT REU 
   Mark Laugisch – NCDOT REU 
   Mark Staley – NCDOT REU 
   Michael Turchy – NCDOT NEU 
   Pam Williams – NCDOT PPO 
   Tom Bacon – NCDOT PPO 
   Larry Thompson – NCDOT Div. 10 
   Jim Seybert – Lane Construction 
   Phillip Todd - Sepi 

John Johnson - STV 
Adam Freeman - STV 

   Tina Swiezy - RK&K 
   Matthew Cook - RK&K 
      
Subject:  NEPA\404 Merger Team – Concurrence Point 4B Meeting 

  R-2123CE – I-85 / I-485 Interchange, Mecklenburg and Cabarrus 
Counties 

 
 
The 30% Hydraulic Review was held in order to reach agreement on concurrence point 
4B for the I-85 / I-485 Interchange in Mecklenburg and Cabarrus Counties.  The 
following items were discussed and conclusions reached: 
 
John Johnson opened the meeting with a brief description of the project.  He summarized 
the Design-Build team’s reasonings for using a turbine interchange design instead of a 4-
tier interchange design as was previously presented to the agencies in the review process 
(greater design variability, reduction in hauling offsite material to the project due to the 
high fills, safer construction of bridges.)  A handout was provided noting the benefits of 
the turbine design versus the 4-tier interchange design.  The project history will be 
included in the 404/401 permit application. 
 
Tina Swiezy proceeded by describing RK&K’s process for reviewing/summarizing the 
jurisdictional features as well as the turbine interchange’s reduction in impacts to major 
stream features. 



 
Matthew Cook then proceeded to review the project on a sheet by sheet basis.  The 
review took a logical course through the project as opposed to reviewing sequential 
sheets due to the large nature of the interchange requiring unusual match lines in the 
sheet order. 
 
I-85 Corridor 
 
Sheet 11:  No jurisdictional features affected. 
 
Sheet 12:  No jurisdictional features affected. 
 
Sheet 13:  No jurisdictional features affected. 
 
Sheet 14:  The jurisdictional stream –Y- 60+00 – 61+50 LT will be a total take. 
 
The jurisdictional stream –Y- 61+50 – 66+00 LT was discussed.  The existing stream 
essentially runs along the existing fill slope.  The new design moves the stream out to run 
parallel to the new fill slope with a berm.  It will be lined with riprap for stability.  Given 
the steep nature of the existing contours, stream restoration here is not feasible.  Existing 
pipes will be extended to the new stream alignment.  Marella Buncick was concerned 
with the stability of the confluence of the new stream alignment and the existing stream 
and also the three outlet pipes just downstream of said confluence.  The Design-Build 
team proposed trying to outlet the pipes at one location.  Also it was proposed that the 
Team would extend the stream alignment to just beyond those outlets to provide riprap 
stability before the confluence with the existing channel and to provide a smooth 
transition and stream stability from the new relocated channel and the existing stream 
reach.   
 
The jurisdictional stream –Y- 62+50 RT begins inside the proposed design and will be a 
total take. 
 
The jurisdictional stream –Y- 68+50 – 70+00 LT was discussed as a possible restoration.  
Given the nature of the construction and the sanitary sewer realignment in this area, it 
was determined that a stabilized ditch would be preferred.  See sheet 9 comments for a 
field visit and recommendations. 
 
The wetland at –Y- 63+00 LT will be a total take. 
 
Sheet 15:  No jurisdictional features affected. 
 
Sheet 21:  No jurisdictional features affected. 
 
Sheet 22:  No jurisdictional streams or wetlands.  The –Y1- alignment has been shifted 
slightly to the right to minimize the impacts to the Schweinitz’s Sunflower. 
 
Sheet 16:  No jurisdictional features affected. 
 



Sheet 17:  The jurisdictional stream –Y- 131+50 – 135+50 RT was discussed.  The 
existing stream essentially runs along the existing fill slope.  The new design moves it out 
to run parallel to the new fill slope with a berm.  It will be lined with riprap for stability.  
Given the steep nature of the existing contours and width of the proposed design, stream 
restoration here is not feasible.  A more natural transition to the existing stream tie-ins 
will be used even if it increases the stream take.  Riprap will also be used prominently at 
the outside bend of the downstream tie-in. 
 
Sheet 18:  The RCBC at –Y- 148+00 will be extended on the invert in and invert out.  
The jurisdictional stream will be affected at those extensions. 
 
Sheet 19:  No jurisdictional features affected. 
 
Sheet 20:  No jurisdictional features affected. 
 
I-485 Corridor 
 
Sheet 4:  No jurisdictional features affected. 
 
Sheet 5:  No jurisdictional features affected. 
 
Sheet 6:  The jurisdictional stream along –RPH- 77+00 RT (Stony Creek) is being 
affected.  A retaining wall at this location was discussed; however, given a)  the nature of 
the high fill, b)  the bend in the stream at this location, and c) the fact that a wall would 
be in the FEMA floodplain and could be undermined, it was determined that the fill slope 
with a stream realignment was the best option.  Chris Militscher was concerned with the 
long fill slope at the stream realignment and that it could become unstable.  The Design-
Build Team agreed to explore options to alleviate this matter (rock plating, variable 
slopes.)   
 
02/17/2011: 
A field meeting was held with the following attendees: Polly Lespinasse, Liz Hair, 
Michael Turchey, Brett Fuelner (NCDOT), Joel Howard (NCDOT), Adam Freeman, 
Phillip Todd, Matthew Cook, Pete Stafford (RKK.) 
 
Ms. Lespinasse and Ms. Hair were concerned with the ability to stabilize the stream once 
the relocation has taken place.  Mr. Cook described the location of the proposed fill slope, 
stream bench, and new stream alignment in relation to the existing stream.  The following 
measures were described in helping with the stability: 1) The outside bend of the stream 
would be lined with riprap along the bank, the bench, and partially up the new fill slope 
(this is where energy would be greatest at this point in the stream); 2) Stream surveys 
were performed at the relocation, and the stream relocation design will  match as closely 
as possible the existing stream geometry; 3) The new stream would be in cut, not created 
out of fill material; and, 4) the existing stream, just upstream of the realignment, 
exhibited bedrock in the stream bottom, and it is the Team’s belief that bedrock will 
present and provide grade stability for the stream relocation.     
 
This issue of access was also raised.  Mr. Freeman offered placing a gate in the controlled 
access to access the stream.  The sanitary sewer easement that runs parallel to the stream 



was offered as a means of access, however the easement is 150’+ away at the stream 
realignment. 
 
In general, the agencies were asked if there are other measures we could use at this 
location.  A bridge was suggested, however, given the parallel nature of the stream and 
ramp, this would be impractical as would an RCBC.  A retaining wall was suggested.  
Mr. Cook stated that a wall might be in the FEMA regulated floodway which would be 
subject to higher flows and scour.  The motoring public would be at a greater risk due to 
the wall supporting the entire roadway at this location.  In addition, the stream would 
need to be relocated to construct the wall at the toe of slope in order to create room for 
equipment.  If a wall was used and built further up the existing slope, it would be out of 
the floodplain.   
 
The possibility of relocating the stream further away from the fill slope was also 
suggested as another option to prevent degradation of the proposed fill slope and to allow 
for stability of the proposed stream prior to allowing water through it.  Vegetation would 
be allowed to grow through a growing season.  Concern was raised about storm events 
affecting this stream reach during construction and during the time to allow the 
vegetation to grow.   
 
The Team discussed how our alignment actually impacts less stream along Stony Creek 
than was impacted in the previous NCDOT 4 tiered design.  The turbine ramp was 
designed to utilize as much of the existing graded ramp as possible.  Shifting the ramp 
would result in more impact. 
 
It was decided that the Team would determine impact takes compared to the original 
NCDOT 4 tiered design and other avoidance and minimization efforts.  The avoidance 
option will involve the Team reevaluating the nature of using a wall:  1) Cost; 2) Safety 
during construction; 3) Impacts to floodplains; 4) Future maintenance and access.  These 
findings would be presented in the 4C meeting. 
 
The jurisdictional stream at –L- 62+00 RT will be a total take. 
 
The portion of the jurisdictional stream at –L- 62+50-65+00 RT will be a total take.  The 
84” pipe that receives the drainage that was in the stream will not be buried since 1) we 
are tying to an existing 5’x7’ RCBC that is not buried, 2) the junction boxes required due 
to the skewed connections of the RCBC extensions, and 3) the extreme length of the 
overall proposed system.  For these reasons, the 84” pipe downstream will not be buried 
either. 
 
Sheet 7:  The jurisdictional stream –Y- 78+00-88+00 LT will be a total take.  The stream 
begins appr. 25’ prior to the proposed fill slope at –Y- 88+00 LT.  For this reason, the 
proposed cross pipe will not be buried.  The middle portion of this stream will be affected 
by a temporary alignment for traffic control.  It will be replaced with a ditch once the 
temporary alignment is removed.  The pipe that receives the stream at –Y- 78+00 will 
also not be buried since we are tying to an existing junction box and existing 48’ pipe 
under I-85, and because the entire stream upstream will be affected. 
 
The jurisdictional stream at –L- 80+50-83+50 CL will be a total take. 



 
The wetland at –Y- 79+00 LT will be a total take. 
 
Sheet 8:  The wetland at –RPH- 70+00 RT will be a total take. 
 
Stony Creek jurisdictional stream will be affected by the 84” overflow pipe channels at –
RPB- 28+00 LT and RT.  The upstream channel will no longer have riprap.  Discussion 
was had concerning clearing the Stony Creek bank of vegetation and the ability for the 
channel to vegetate itself beyond a grass liner once construction is complete.  The riprap 
will remain in the downstream channel. 
 
Stony Creek jurisdictional stream will be affected by the 2@9’x10’ RCBC extensions 
under I-85 (-Y- 70+00 LT and RT.)  The RCBC length has been minimized to reduce 
impacts to the stream.  The downstream tie-in has been designed to closely match the 
existing sinuosity of Stony Creek.   
 
The jurisdictional stream at –Y- 74+50-76+00 RT will be a total take.  This area was 
discussed as a possible restoration area.  Given the short nature of the restoration and the 
location inside a gore area, it was determined that a stabilized ditch would be used. 
 
Sheet 9:  The jurisdictional stream at –RPE- 68+00 will be affected.  The upstream 
portion will be ditched to a crosspipe that receives a different jurisdictional stream, 
however both jurisdictional streams currently meet under where our proposed alignment 
will be constructed.  Therefore, we are not redirecting the drainage. 
 
The jurisdictional stream at –RPE- 67+50 will be affected.  A 66” pipe buried one foot 
will be used for conveyance. 
 
The gore area between –RPF- and –RPE- currently has a jurisdictional stream.  The 
design will impact portions of this stream.  Per the RFP, the Design-Build Team was 
instructed to use a stream restoration in this area.  Liz Hair and Polly Lespinasse were 
willing to look at this area again in the field in order to OK a restoration here.  Michael 
Turchy, Phillip Todd, and Howard Woodall (RK&K) will accompany Ms. Hair, and Ms. 
Lespinasse on this field visit on February 16, 11:00 AM.  Following their determination 
we will move forward with a restoration or use a stabilized ditch.  In areas here that we 
are not affecting with the project, we will not attempt any restoration or enhancement.  If 
a restoration is not used, the receiving pipe at –RPE-56+00 LT will not be buried. 
 
02/17/2011: 
A field meeting was held with the following attendees: Polly Lespinasse, Liz Hair, 
Michael Turchey, Brett Fuelner (NCDOT), Joel Howard (NCDOT), Adam Freeman, 
Phillip Todd, Matthew Cook, Pete Stafford (RKK.)  It was determined that the best 
course of action would be to use a stabilized ditch instead of a restoration given the 
following reasons: 1) providing an access area for NCDOT off of the ramp to the site; 2) 
safety of public using ramp; 3) maintenance; 4) the limited area for buffers; and, 5) loss 
of existing canopy due to construction;.  Ms. Lespinasse stated that she would prefer a 
ditch without riprap.  It was decided that a ditch with a limited degree of sinuosity lined 
with PSRM only on the side slopes and a limited number of rock vanes would be 
installed.  The Division will check the area for stability post construction.  No 



enhancement will be performed in other areas of this stream.  This ditch design was also 
agreed upon for the realignment of a stream entering the Stony Creek RCBC.  No 
compensatory mitigation will be performed. 
 
The NCDOT will review and discuss its own guidance and policies, as well as have 
discussions with FHWA regarding its guidance and policies, for implementing stream 
relocations and/or mitigation within the interchange and share with the agencies and the 
Team at the project’s 4C meeting.   
 
Sheet 10:  The jurisdictional stream at –L- 97+50 will be affected.  It begins inside the 
project limits, therefore the pipes will not be buried.  Due to alleviating the Pre vs. Post 
condition, the offsite drainage will be conveyed across the project separate from the 
roadway drainage and enter the stream.  A basin will be utilized at the outlet of the 
roadway drainage to attenuate the post drainage flow prior to entering the jurisdictional 
stream. 
 
The jurisdictional stream at –L- 100+50 will be affected.  It begins inside the project 
limits, therefore the pipes will not be buried. 
 
The wetland at –L- 97+50 CL will be a total take. 
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Memorandum of Meeting 
 
Date:   April 13, 2011 
 
Place\Time:  NCDOT, Hydraulics Unit Conference Room, 2:00 P.M. 
 
Participants:  Liz Hair – USACE (Conference call in) 
   Marella Buncick – USFWS (Conference call in) 
   Marla Chambers – NCWRC 
   Polly Lespinasse – NCDWQ 
   Donnie Brew – FHWA 
   Chris Militscher - USEPA 
   Bill Zerman - NCDOT Hydraulics Unit  
   Virginia Mabry - NCDOT Trans. Prog. Management 
   Barney Blackburn – NCDOT REU 
   Mark Laugisch – NCDOT REU 
   Mark Staley – NCDOT REU 
   Michael Turchy – NCDOT NEU 
   Leilani Paugh – NCDOT NEU 
   Ruth Brim - NCDOT 
   Byron Moore – NCDOT NEU 
   R.B. Wilkins – NCDOT Utilities 
   Shantray Dickens- NCDOT OCR 
   Pam Williams – NCDOT PPO 
   Tom Bacon – NCDOT PPO 
   Carla Dagnino  - NCDOT PDEA 
   Larry Thompson – NCDOT Div. 10 
   Jim Seybert – Lane Construction 
   Ryan Lowder – Lane Construction 
   Phillip Todd - Sepi 

John Johnson - STV 
Adam Freeman - STV 

   Tina Swiezy - RK&K 
   Matthew Cook - RK&K 
      
Subject:  NEPA\404 Merger Team – Concurrence Point 4C Meeting 

  R-2123CE – I-85 / I-485 Interchange, Mecklenburg and Cabarrus 
Counties 

 
 
The Permit Review was held in order to reach agreement on concurrence point 4C for the 
I-85 / I-485 Interchange in Mecklenburg and Cabarrus Counties.  The following items 
were discussed and conclusions reached: 
 
After introductions, Matthew Cook opened the meeting with a brief description of the 
project.  He stated, as was summarized in the 4B meeting, that the Design-Build team 
used a turbine interchange design instead of a 4-tier interchange design as was previously 
presented to the agencies in the review process.  He then presented the method to which 



the impacts were determined, and that all wetlands on the project will be considered total 
takes. 
 
Chris Militscher asked for the date of the Categorical Exclusion which was signed on 
November 30, 2009.  The Categorical Exclusion is available on SEPT’s FTP site.  To 
download the information, go to: ftp.sepiengineering.com. 
 User name: R2123CE 
 Password: CE 11302009 
 
It was asked if a State Stormwater Permit is required.  The Team answered that is was not 
required.  An updated Stormwater Management Plan will be issued with the minutes. 
 
Polly Lespinasse requested that the permit clearly indicate which pipes were to be buried 
and which were not.   
 
The permit sheets were then reviewed on a sheet by sheet basis.  (Sheet labels are based 
on the Permit Drawing number X of 56 permit sheets.) 
 
Sheet 4: 
The property owner sheet will state the following: Labels for property owners located 
under separate cover.  NCDOT will attach labels for the property owners list. 
 
Sheet 8: 
During the 4B review process, the design had an impact to Stony Creek at –RPH- 76+00 
RT.  The fill slope extended in to Stony Creek which required a realignment of the 
stream.  This impact has been removed.  A retaining wall has now been designed to 
eliminate an impact to the Creek at this location.  This site was previously Site 1 in the 
4B package.  Since the site has been removed, all other site numbers decreased by 1 for 
the 4C package (i.e. Site 2 in the 4B package is now Site 1 in the 4C package, et al.)  Mr. 
Cook also stated that since the 4C package has been distributed, there has been a minor 
revision to the horizontal and vertical alignments along –RPG- and –RPC-; however 
these revisions did not affect the permit impacts in any way. 
Site 1:  Stream impact, no comments. 
Site 7:  Discussed on sheet 35. 
 
Sheet 14: 
Site 2:  Stream and wetland impacts.  Ms. Chambers asked about the impact in the area 
under the temporary alignment (which will be used for the motoring public.)  This is 
considered a permanent fill in the stream up to the temporary alignment fill slope and 
temporary fill in the stream outside the fill slope.  Discussion was had concerning the 
stability of the channel once the temporary alignment is removed and the channel is cut 
back in place.  Mr. Cook stated that a note will be placed on the temporary construction 
plans to line the banks with Class I riprap.  Ms. Lespinassse stated that after construction 
of this channel, a field evaluation needs to be conducted to determine if additional 
measures need to be taken for its stability.  Ms. Chambers also asked about the stability 
of the confluence of the lateral base ditch and the outlet of the 42” RCP.  The ditch only 
requires a grass lining for stability, however the Team has provided riprap as an 
additional measure of stability given the nature of the ditch (slope=5.16%) and the 
confluence with a jurisdictional feature.  The Team will also ensure that Class I riprap 



lines the banks in the area of the confluence.  There will not be any blockage of the 
channel from riprap. 
Site 3: Discussed on sheet 17. 
 
Sheet 17: 
Site 3:  Stream impact, no comments. 
Site 2:  Discussed on sheet 14. 
 
Sheet 21: 
Site 4:  Wetland impact.  A stray line was left on the permit at this location indicating a 
pipe inside the wetland beyond the fill slope.  This line has been deleted and the permit 
drawing included with the transmittal of these minutes. 
Site 6:  Stream impact.  Ms. Lespinasse stated that she was concerned with only using 
Class B riprap in the outlet channel of the 84” overflow pipe.  It was agreed that this 
would be changed to Class I riprap. 
 
Sheet 28: 
Mr. Cook stated that since the 4C package has been distributed, there has been a minor 
revision (lengthening) to the noise wall along –RPG-; however this revision did not affect 
the permit impacts in any way. 
Site 5:  Stream impact.  Ms. Chambers asked what riprap was being used at the 
confluence of the Standard Base Ditch (exit of the 48” RCP from Site 2) and the tie in to 
Stony Creek.  Mr. Cook stated that although the Standard Base Ditch only required Class 
B riprap, the Class II riprap along the banks of the Stony Creek tie in would be used in 
the area of the confluence to help prevent erosion and instability. 
Site 15:  Stream impact.  Mr. Cook stated that a Rock Cross Vane and Rock Vanes have 
been included in the design to prevent erosion.  The banks were lined with Permanent 
Soil Reinforced Matting (PSRM) and no measures placed in the channel bottom.  A 
degree of sinuosity was included to the extent possible.  This helped in the transition to 
Stony Creek.  These measures were based on a field meeting held with the Team and the 
agencies on February 17, 2011 (to limit the amount of riprap in the channel as much as 
possible.)  Ms. Lespinasse stated that she preferred Coir Fiber Matting to the PSRM.  
This change will be made to the ditch detail.   
Site 2:  Discussed on sheet 14. 
 
Sheet 35: 
Site 7:  Stream impact.  Mr. Cook stated that Rock Vanes have been included in the 
design to prevent erosion.  The Rock Vanes were inadvertently left off the permit.  They 
have been drawn in, and the permit drawing has been included with the transmittal of 
these minutes.  The banks were lined with Permanent Soil Reinforced Matting (PSRM) 
and no measures placed in the channel bottom.  A degree of sinuosity was included to the 
extent possible.  These measures were based on a field meeting held with the Team and 
the agencies on February 17, 2011 (to limit the amount of riprap in the channel as much 
as possible.)  Ms. Lespinasse stated that she preferred Coir Fiber Matting to the PSRM.  
This change will be made to the ditch detail.  Ms. Paugh asked if any monitoring will be 
required after the channels are installed.  Ms. Lespinasse stated that they would not be 
monitored.  Ms. Paugh asked Ms. Hair if she was fine with no monitoring at the location, 
and she said no monitoring will be required.  Ms. Paugh stated that she would prefer that 
the channels be lined with riprap instead of the design that was preferred by DWQ and 



USACE (Coir Fiber Matting.)  The agencies stated that they wanted as little riprap in the 
channels as possible, and the design was left as is with the exception of using Coir Fiber 
Matting instead of PSRM.   
 
Sheet 41: 
Site 8:  Stream impact.  The ditch detail outlet channel for this site will be updated to use 
Coir Fiber Matting instead of PSRM per Ms. Lespinasse.  In no way will riprap block the 
channel.  It will be installed on the banks only. 
Site 9:  Stream impact, no comments. 
Site 7:  Discussed on sheet 35. 
 
Sheet 45:   
R-2248E, the design build project for I-485 in Charlotte, joins R-2123CE on this sheet.  
The end of the R-2248E project design has been shown on this sheet for information 
only.  There are wetland and stream impacts associated with this project that are 
technically under the R-2123CE footprint.  However, these impacts will be permitted 
under the R-2248E permit package.  The 48” RCP crosspipe being built by the R-2248E 
Team is carrying the drainage from the drained pond.  The 24” / 30” RCP crosspipe being 
built by the R-2123CE Team is not carrying a jurisdictional stream.  Mr. Cook also stated 
that since the 4C package has been distributed, there has been a minor revision to the 
superelevation along –L- and –RPE-, however these revisions did not affect the permit 
impacts in any way. 
Site 10:  Stream and wetland impacts.  Mr. Cook explained the use of the 30” pipe that 
allows the offsite drainage to bypass the roadway footprint.  He also discussed the use of 
the Modified Basin to attenuate peak flow as it leaves the site.  Ms. Lespinasse asked if a 
preformed scour hole could be used at the outlet pipe of the basin and placed outside the 
jurisdictional stream.  Mr. Cook stated that this was explored, however due to the 
elevation of the bottom of the basin coupled with the depth of the riser and the slope of 
the pipe, the pipe had to outlet to the stream to achieve positive drainage.  The elevations 
outside the stream banks were too high to use a preformed scour hole.  Ms. Chambers 
asked if the stream would be blocked by the riprap at the basin outlet pipe.  Mr. Cook 
stated that riprap at this outlet pipe would be placed only along the banks, not in the 
stream channel bottom and would in no way be placed in the stream to block the flow. 
Site 11:  Stream impact, no comments.  
 
Sheet 48: 
Site 12:  Stream impact, no comments. 
Site 13:  Stream impact, no comments. 
Site 14:  Stream and wetland impacts.  Mr. Cook stated that per the 4B meeting, there is 
now a single pipe outlet in the –Y- 66+00 LT area as opposed to multiple pipe outlets.  
Also the ditch has been extended past the pipe outlet with riprap to ensure against erosion 
per the 4B meeting.  Ms. Lespinasse asked what was the slope of the ditch along –Y- 
63+00 LT.  Mr. Cook responded 2.72%. 
Site 15:  Discussed on sheet 28. 
 
Sheet 51: 
Site 16:  Stream impact.  Mr. Cook stated that per the 4B meeting, the ditch transitions 
have been smoothed to better meet the existing channels and Class II riprap has been 
used to armor the outside banks at the transitions. 



 
Sheet 53: 
Site 17:  Stream impact.  Mr. Cook stated that per the 4B meeting, the ditch transition has 
been smoothed to better meet the existing channel and Class II riprap has been used to 
armor the outside bank at the transition.  The entire Lateral Base Ditch is lined with 
riprap. 
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Project Manager:       

NCDWQ Stream Index:

Mecklenburg County Cabarrus County

R-2123CE

Charlotte

Project No.:
City/Town:
County(ies):

General Project Information

River Basin(s):  TVA County?no

-L- 32+60.42

Project Description

Depressed

Added Impervious Area (ac.):        1.405mi

Terminus: -L- 106+80.74

Project Length (lin. miles/feet):        Appr. 63

303(d) Stream? 

Could the Project Impact Threatened or Endangered Species?  yes

yes

Type(s) of Impairment:    

I-85 2035: 190,400; I-485 2035: 155,800

Proposed Cross-Section:       I-485: 6 lane oen shoulder, depressed median

Surrounding Land Use:       

Existing Site

Median Type:       
Terminus:

Interchange Modification:       

General Comments:       

A turbine interchage design is being used.  I-485 is being extended in our project to meet R-2248E, I-485.  This extension of I-485 is new location.  
The rest of the project is located on existing highway.

Primary:  Class C

Supplemental:  

Woods along project, urban housing and commercial in outer drainage areas

Average Daily Traffic (proposed):

Schweintz's Sunflower

Stony Creek

Description:       

Description:       

Anadromous Fish Present? 

Other Stream Classification: 

NCDWQ Surface Water Classification for Primary Receiving Water
Primary Receiving Water:       

no

Yadkin-Pee Dee no

Tina Swiezy

no

Existing Cross Section:       I-485: 3 lane open shoulder with depressed medain; I-85: 8 lane open shoulder with barrier median

Buffer Rules in Effect?  Buffer Rules:no

CAMA County?

3/4/2011

Designer:       

North Carolina Department of Transportation

Highway Stormwater Program
STORMWATER MANAGEMENT PLAN

Matthew Cook

Date:

Description of Existing Project Area:       
The project is located at the existing I-85 / I-485 interchange.  The are is urban, however, there are woods located along the project.  There is great variation in contours.  There are two 
creeks running through the project, Stony Creek and an Unnamed Tributary to Rocky River that hydraulically require box culverts.  

Description of Proposed Project:

The project consists of construction of the interchange between I-485 and I-85 and its approaches on existing and new location in Mecklenburg and Cabarrus Counties.  The project will be 
overlay with ramp widening along I-85 and a 6-lane divided facility with a grass median along I-485.  The southern portion of the interchange for I-485 is on existing location with the 
northern portion being new location.  The interchange is a turbine design.  

General Comments:       

Average Daily Traffic (existing): I-85 2008: 104,600; I-485 2008: 66,600

State Stormwater Permit Required?  If yes, why?no

Version 1.1
Released: July 2010 (DRAFT)



North Carolina Department of Transportation

Highway Stormwater Program
STORMWATER MANAGEMENT PLAN

Version 1.1
Released: July 2010 (DRAFT)
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Stream Name
Stream 
Type

Jurisdict. 
Stream Buffer?

Classific-
ation? SCM Type

Checklist 
Complete? DA (ac.)

Q2  

(ft3/s)

Q10 

(ft3/s)
WQvc 

(ft3)

Trib. to Stony Creek Perennial RPW No Class C
preformed 
scour hole yes 2.6 6.8 8.3

Stony Creek Perennial RPW No Class C
preformed 
scour hole yes 0.8 3.3 4.2

Trib. to Rocky River Perennial RPW No Class C
preformed 
scour hole yes 1.0 4.4 5.6

Trib. to Stony Creek Intermittent RPW No Class C
infiltration 

basin no 16.0 22.0 30.0 11545

Proposed Structure

18" RCP CLASS III-RPE- 60+90 LT

-Y- 129+59 RT

15" CSP

18" CSP

-L- 99+50 LT 30" RCP CLASS III

Station

-RPH- 68+68 RT

Environmental Summary

Riparian Buffer and Jurisdictional Stream Impacts and Associated SCMs

General Comments:       

SCM above is actually a modified 
basin



North Carolina Department of Transportation

Highway Stormwater Program
STORMWATER MANAGEMENT PLAN

Version 1.1
Released: July 2010 (DRAFT)

Page 3 of 3

L 83+50CL RPF 33+80RT 48" RCP; Fill in wetland

RPH 70+00 RT 84" RCP; Fill in wetland

L 98+00 LT 30" CSP; Fill in wetland

Y 61+40-66+75 LT NA

General Comments:       

Station

Jurisdictional Wetlands

Minimization of ImpactType of Impact

Total take under roadway footprint

Total take under roadway footprint

2:1 fill slope

Total take under roadway footprint
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Hand Existing Existing 
Permanent Temp. Excavation Mechanized Clearing Permanent   Temp.   Channel Channel Natural 

Site Station Structure Fill In Fill In in Clearing in SW SW Impacts Impacts Stream
No. (From/To) Size / Type Wetlands Wetlands  Wetlands in Wetlands  Wetlands impacts impacts Permanent Temp. Design

(ac) (ac) (ac) (ac) (ac) (ac) (ac) (ft) (ft) (ft)
1 RPG 28+00 RT 48" RCP 0.01 49
2 L 83+50CL RPF 33+80RT 48" RCP 0.04 0.06 0.01 1132 47
3 L 80+50 RT 42" RCP 0.03 239
4 RPH 70+00 RT 84" RCP 0.72
5 Y 71+00 RT & LT 2@ 9'X10' RCBC 0.27 0.01 651 27
6 RPB 28+00 RT & LT 84" LRFD 0.03 0.04 80 92
7 RPG 28+20RT RPF 56+95L 84" RCP 0.14 0.00 * 1461 37
8 RPE 67+75 CL 66" RCP 0.03 0.00 * 280 11
9 RPE 68+00 CL 66" RCP 0.01 0.00 * 147 16
10 L 98+00 LT 30" CSP 0.02 0.02 0.00 * 286 20
11 L 100+50 LT 30" RCP 0.01 0.00 * 55 11
12 Y 61+00 LT NA 0.01 151
13 Y 62+50 RT 36" RCP 0.00 * 48
14 Y 61+40-66+75 LT NA 0.01 0.07 0.00 * 554 20
15 Y 69+00 LT NA 0.03 0.00 * 198 10
16 Y 131+50-135+60 RT NA 0.07 0.00 * 524 23
17 Y 148+00 LT & RT 6' X 8' RCBC 0.04 0.01 144 26

TOTALS: 0.79 0.83 0.09 5999 340

*: < 0.01ac

ATN Revised  3/31/05 PERMIT DRAWING SHEET 3 OF 56
R:\Hydraulics\Calculations\Permit\New_wetland_Summary.xls

                                                                     WETLAND PERMIT IMPACT SUMMARY
SURFACE WATER IMPACTSWETLAND IMPACTS

PROJECT:  C202523 (R-2123CE)
MECKLENBURG  AND CABARRUS COUNTIES

NC DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS



LABELS FOR PROPERTY OWNERS
LOCATED UNDER SEPARATE COVER

WETLAND AND STREAM IMPACTS

N.C. DEPT. OF TRANSPORTATION
DIVISION OF HIGHWAYS

MECKLENBURG  AND CABARRUS COUNTIES
PROJECT:  C202523 (R-2123CE)

PERMIT DRAWING SHEET 4 OF 56

R:\Hydraulics\Calculations\Permit\Wetprop.xls
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JOSEPH A. FREEMAN, PE

PLANS PREPARED FOR THE NCDOT BY:

STV/RALPH WHITEHEAD ASSOCIATES, INC.
1000 West Morehead St., Ste. 200, Charlotte NC, 28208

NC License Number F-0991
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900 RIDGEFIELD DRIVE SUITE 350

RALEIGH, NORTH CAROLINA  27609-3960

RUMMEL, KLEPPER & KAHL, LLP

NC LICENSE NO. F-0112   (919) 878-9560

NCDOT CONTACT:    RODGER ROCHELLE, PE

Project Engineer - Alternate Delivery Unit

SITE 1

SITE 9
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Scale : 50

AA

W 

PLAN VIEW

SECTION A-A

(4’min typ.)

Permanent Soil Reinforcement 
matting (PSRM) 

Seed with native 
grasses at installation.

PREFORMED SCOUR HOLE DETAIL N
*NOT TO SCALE

B

FILL SLOPE

2:12:1

PIPE (d = 15" OR 18")

INFLOW

3/08

B= 4.5Ft.

D= 1.0Ft.

W= 4.0Ft.

(Rip Rap in basin
not shown for clarity)

NATURAL
GROUND

INSTALL LEVEL AND FLUSH

WITH NATURAL GROUND

Pipe or Ditch

Outlet

Square Preformed

Scour Hole (PSH)

LINER: CLASS B RIPRAP

WITH FILTER FABRIC

D
PSRM
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D
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( Not to Scale)

BERM DITCH

5.0’

10.0’ V.C.

DETAIL L

Min. D= 1.0Ft.

4.0’

2.0’

LATERAL ’V’  DITCH
( Not to Scale)

2:1 2:1
D

b

d
1"/Ft.

-Y1- STA. 32+20 TO STA. 33+00 RT

Fill

Slope

Filter

Fabric

Type of Liner= Class B Rip-Rap

Min. D= 1.5Ft.

Max. d= 1.5Ft.

b= 5.0Ft.

DETAIL W
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Ground
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( Not to Scale)

BERM DITCH
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10.0’ V.C.

DETAIL X

Min. D= 1.5Ft.

4.0’

2.0’

4:1 orFlatter
4:1
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Flatte
rD

( Not to Scale)

STANDARD ’V’ DITCH

-L- STA. 54+50 TO STA. 60+00 RT

-RPB- STA. 29+50 TO STA. 31+33.99 LT

-RPG- STA. 63+00 TO STA. 65+50 RT

Min. D= 1.0Ft.

DETAIL D
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Slope

Fill

Slope

VAR.

S
L

O
P

E

S
T

A
K

E

5.0’ 5.0’

D
2:1

C
L

E
A

R
IN

G

L
IM

IT
S

( Not to Scale)
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10.0’ V.C.

-RPD- STA. 12+90 TO STA. 15+88.41 RT

-RPD2- STA. 18+75 TO STA. 21+50 RT

-RPE- STA. 61+50 TO STA. 63+50 RT

-RPF- STA. 76+50 TO STA. 78+87 RT

-RPG- STA. 57+25 TO STA. 58+65 RT

-Y- STA. 132+50 TO STA. 135+40 LT

Filter Fabric

4.0’

DETAIL Q

2.0’

Min. D=1.0Ft.

Max. d=1.0Ft.
Type of Liner= Class B Riprap

d
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-RPD- STA. 15+88.41 TO STA. 23+40 RT

Filter Fabric

4.0’

DETAIL U

2.0’

Min. D=1.5Ft.

Max. d=1.5Ft.
Type of Liner= Class I Riprap

d

( Not to Scale)

BERM BASE DITCH
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D
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-Y- STA. 112+00 TO STA. 115+00 RT

DETAIL BB

Min. D= 1 Ft.

B= 4 Ft.

b= 5 Ft.
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Ground
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1’ 10’5’ Min.

SECTION A-A

CHANNEL BLOCK DET. H   

SECTION B-B

PLAN VIEW

BACKFILL

EXISTING

CHANNEL

EXTEND CHANNEL BLOCK

MIN. OF 2.0’ BEYOND LIMITS

OF EXISTING CHANNEL

COMPACTED

BACKFILL

UNCOMPACTED

BACKFILL

    MIN.

LENGTH

MIN 1.0’ DEPTH

#57 STONE

CHANNEL

INVERT

EXTEND CHANNEL BLOCK

MIN. OF 2.0’ BEYOND INVERT

OF EXISTING CHANNEL

NEW STREAMBANK

SHALL BE TREATED

AS SPECIFIED IN PLANS

UNCOMPACTED

BACKFILL 1.5’

FINISH GRADE

RIP-RAP,

CLASS I

COMPACTED

BACKFILL

NOTES:

1) CHANNEL BLOCK SHALL BE INSTALLED IN ACCORDANCE WITH THE

   PROJECT SPECIFICATIONS.

2) BLOCK SHOULD BE INSTALLED AT THE INTERFACE BETWEEN EXISTING

   CHANNEL AND PROPOSED CHANNEL.

3) BOTTOM OF BLOCK SHOULD BE A MINIMUM OF 2.0’  BELOW THE INVERT

   OF THE EXISTING CHANNEL.

4) BLOCK SHOULD EXTEND A MINIMUM OF 2.0’ BEYOND THE LIMITS OF THE

   EXISTING STREAM CHANNEL.

5) INSTALL EROSION CONTROL MATTING AND SEED IN ACCORDANCE WITH

   THE PROJECT SPECIFICATIONS IMMEDIATELY AFTER GRADING.

6) COMPACT BACKFILL TO EXTENT POSSIBLE OR AT THE DIRECTION OF

   THE ENGINEER.

LATERAL ’V’  DITCH
( Not to Scale)

2:1 2:1
D

b

d
1"/Ft.

-RPF- STA. 30+50 TO STA. 32+75 RT

-RPF- STA. 55+25 TO STA. 58+00 LT

-RPF- STA. 63+00 TO STA. 65+50 LT

-Y- STA. 145+50 TO STA. 146+67 LT

Fill

Slope

Filter

Fabric

Type of Liner= Class B Rip-Rap

Min. D= 1.0Ft.

Max. d= 1.0Ft.

b= 5.0Ft.

DETAIL I

Natural

Ground
4:1
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Flatte
r

D
2:1

( Not to Scale)

SPECIAL CUT DITCH

-RPB- STA. 19+50 TO STA. 28+50 RT

DETAIL O

Min. D= 1.5Ft.

Natural

Ground

Front

Ditch

Slope

2:1 D

B

( Not to Scale)

4:1 or

Flatte
r

SPECIAL LATERAL BASE DITCH

-Y- STA. 122+00 TO STA. 123+72 LT

-Y- STA. 126+50 TO STA. 127+65 LT

DETAIL EE

Min. D= 1.0 Ft.

B= 2.0 Ft.

Natural

Ground
Fill

Slope

2:1
D

4:1
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r
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d

( Not to Scale)

SPECIAL CUT DITCH

-RPD- 15+88.41 STA. TO STA. 18+50 RT

-L- 42+50 STA. TO STA. 43+50 LT

Front

Ditch

SlopeNatural

Ground

DETAIL V

Type of Liner= PSRM

Min. D= 1.0Ft.

Max d= 1.0Ft.

LATERAL ’V’  DITCH
( Not to Scale)

D
2:1 2:1

b

1"/Ft.

-L- STA. 79+90 TO STA. 82+00 RT

-L- STA. 83+13 TO STA. 86+00 LT

-L- STA. 83+35 TO STA. 85+50 RT

-RPF- STA. 65+50 TO STA. 67+50 LT

-RPG- STA. 34+00 TO STA. 35+75 LT

-RPH- STA. 15+23.28 TO STA. 23+20.13 LT

-Y- STA. 167+00 TO STA. 169+50 RT

-Y1- STA. 20+00 TO STA. 22+00 RT

Min. D= 1.0Ft.

b= 5.0Ft.

DETAIL C

Natural

Ground
Fill

Slope

( Not to Scale)

SPECIAL LATERAL ’V’ DITCH
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d

2:1

-RPE- STA. 17+07.54 TO STA. 18+42.12 RT

Min. D= 1.0Ft.

Max. d= 1.0Ft.

DETAIL S

Type of Liner= PSRM

Natural

Ground
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Fill

Slope

( Not to Scale)

4:1 orFlatter
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-L- STA. 104+50 TO STA. 105+50

Shoulder

Point

Shoulder

Point

MEDIAN V DITCH

DETAIL P

B

2:12:1 D

( Not to Scale)

STANDARD BASE DITCH

-Y- STA. 91+71 RT; L=154’, S=1.71%

BEG EL=670.30, END EL=667.66

(TIE TO EXISTING DITCH)

DETAIL T

Min. D= 1.0Ft.

B= 4.0Ft.

Natural

Ground
Natural

Ground

B

2:12:1 D

( Not to Scale)

STANDARD BASE DITCH

-RPH- STA. 63+85 LT; L=43’, S=3.33%

BEG EL=631.43, END EL=630.00

(TIE TO PROPOSE PIPE)

DETAIL J

Min. D= 1.0Ft.

B= 4.0Ft.

Natural

Ground
Natural

Ground

-L- STA. 89+50 TO STA. 95+00 RT

-L- STA. 105+50 TO STA. 107+00 RT

-RPD2- STA. 17+00 TO STA. 18+75 RT

-RPE- STA. 63+50 TO STA. 66+00 RT

-RPF- STA. 45+25 TO STA. 46+00 LT

-RPF- STA. 71+80 TO STA. 74+00 RT

-RPF- STA. 74+00 TO STA. 76+50 RT

-RPF- STA. 78+87 TO STA. 80+75 RT

-RPH- STA. 35+65 TO STA. 41+75 RT

-Y- STA. 45+18 TO STA. 55+00 RT

-Y- STA. 53+50 TO STA. 55+50 LT

-Y- STA. 112+44 TO STA. 114+50 LT

-Y- STA. 129+50 TO STA. 132+50 LT

( Not to Scale)
LATERAL BASE DITCH

2:1
D

B

b

d
2:1 1"/Ft.

-Y- STA. 131+65 TO STA. 135+65 RT

(MATCH TO EXIST. STREAM)

DETAIL FF

Min. D= 6.0Ft.

Max. d= 3.0Ft.

B= 6.0Ft.

b= 6.0Ft.

*When B is < 6.0’

Type of Liner= Class B Rip-Rap

Natural

Ground

Filter

Fabric

Fill

Slope

( Not to Scale)
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d
2:1 1"/Ft.

-Y- STA. 61+47 TO STA. 66+65 LT

DETAIL GG

Min. D= 5.0Ft.

Max. d= 2.5Ft.

B= 5.0Ft.

b= 5.0Ft.

*When B is < 6.0’

Type of Liner= Class B Rip-Rap

Natural

Ground

Filter
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Fill

Slope
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BERM DITCH

10.0’ V.C.

-L- STA. 88+00 TO STA. 89+50 RT

-L- STA. 98+00 TO STA. 105+50 RT

-RPD2- STA. 21+50 TO STA. 24+00 RT

-RPF- STA. 70+75 TO STA. 71+80 RT

-RPG- STA. 52+50 TO STA. 57+25 RT

-RPG- STA. 66+00 TO STA. 70+00 LT

-RPH- STA. 23+20 TO STA. 25+20 RT

-Y- STA. 55+00 TO STA. 61+50 RT

-Y- STA. 55+50 TO STA. 56+50 LT

-Y- STA. 114+50 TO STA. 119+15 LT

-Y- STA. 155+00 TO STA. 159+00 LT

Filter Fabric

4.0’

DETAIL R

2.0’

Min. D=1.0Ft.

Max. d=1.0Ft.
Type of Liner= PSRM

d

-RPH- STA. 21+70 TO STA. 23+20 RT

4:1
 o

r

Flatte
r

D
2:1

( Not to Scale)

SPECIAL CUT DITCH

-L- STA. 42+50 TO STA. 43+50 LT

-L- STA. 92+50 TO STA. 98+00 LT

-L- STA. 104+50 TO STA. 106+50 RT

-RPB- STA. 25+00 TO STA. 27+50 LT

-RPC- STA. 11+60.65 TO STA. 14+13.15 RT

-RPD- STA. 12+73.34 TO STA. 15+88.41 RT

-RPE- STA. 19+90 TO STA. 21+90 RT

-RPF- STA. 68+50 TO STA. 72+00 RT

-RPH- STA. 20+50 TO STA. 23+50 RT

-RPH- STA. 33+25 TO STA. 34+00 RT

-RPH- STA. 37+50 TO STA. 41+50 RT

-Y- STA. 48+00 TO STA. 50+00 RT

-Y- STA. 105+00 TO STA. 108+00 RT

-Y- STA. 128+00 TO STA. 131+00 LT

-Y- STA. 157+00 TO STA. 160+50 RT

-Y- STA. 157+50 TO STA. 160+00 LT

-Y1- STA. 29+50 TO STA. 31+00 RT

DETAIL E

Min. D= 1.0Ft.

Natural

Ground

Front

Ditch

Slope

-RPE- STA. 60+90 LT

-RPE- STA. 66+52 LT

-RPF- STA. 55+11 RT

-RPF- STA. 55+25 RT

-RPH- STA. 68+68 RT

-Y- STA. 129+59 RT

( Not to Scale)
LATERAL BASE DITCH

2:1
D

B

b

d
2:1 1"/Ft.

-L- STA. 77+85 TO STA. 82+25 LT
-RPB- STA. 27+89 TO STA. 28+35 RT
-RPE- STA. 39+00 TO STA. 41+10 RT
-RPE- STA. 67+73 TO STA. 68+25 RT

-Y- STA. 59+00 TO STA. 61+47 LT
-Y- STA. 146+50 TO STA. 149+53 RT
-Y- STA. 146+67 TO STA. 150+00 LT

DETAIL B

Min. D= 1.0Ft.

Max. d= 1.0Ft.

B= 4.0Ft.

b= 5.0Ft.

*When B is < 6.0’

Type of Liner= Class B Rip-Rap

Natural

Ground

Filter

Fabric

Fill

Slope

B

2:12:1 D

( Not to Scale)

STANDARD BASE DITCH

-RPB- STA. 26+75 LT; L=110’, S=1.36%

BEG EL=620.00, END EL=618.50

DETAIL II

Min. D= VAR.Ft.

B= 12.0Ft.

Natural

Ground
Natural

Ground

2:12:1
D

( Not to Scale)

STANDARD BASE DITCH

B

d

-RPB- STA. 28+35 RT; L=65’, S=5.54%

BEG EL=617.30, END EL=613.70

DETAIL HH

Min. D= Var.Ft.

Max. d= Var.Ft.

B= 12.0Ft.

Natural

Ground

Natural

Ground

Type of Liner= Class I Rip-Rap

2:12:1
D

( Not to Scale)

STANDARD BASE DITCH

B

d

-RPF- STA. 34+50 RT; L=200’, S=2.00%

BEG. EL=624.0, END EL=620.0

Filter Fabric

DETAIL DD

Min. D= 2.0Ft.

Max. d= 2.0Ft.

B= 4.0Ft.

Natural

Ground

Natural

Ground

*When B is < 6.0’

Type of Liner= Class B Rip-Rap

( Not to Scale)
LATERAL BASE DITCH

2:1
D

B

b

d
2:1 1"/Ft.

-RPG- STA. 80+35 TO STA. 82+50 RT

DETAIL JJ

Min. D= 5.0Ft.

Max. d= 2.5Ft.

B= 5.0Ft.

b= Var.Ft.

Natural

Ground
Fill

Slope

-RPE- STA. 59+00 LT

-RPF- STA. 56+60 RT

-RPF- STA. 57+33 RT

-RPG- STA. 82+35 RT

2:12:1
D

( Not to Scale)

STANDARD BASE DITCH

B

DETAIL CC

Min. D= 5.0Ft.

B= 4.0Ft.

Natural

Ground

Natural

Ground

-RPE- STA. 56+25 TO STA. 59+75 LT

-RPE- STA. 63+75 TO STA. 68+45 LT

-RPE- STA. 67+53 LT; L=50’, S=1.00%

BEG EL=657.9, END EL=657.4

PLANS PREPARED BY : 

900 RIDGEFIELD DRIVE SUITE 350

RALEIGH, NORTH CAROLINA  27609-3960

RUMMEL, KLEPPER & KAHL, LLP

NC LICENSE NO. F-0112   (919) 878-9560

( Not to Scale)

TOE PROTECTION

d

2:1 O
R

FLATTER

-L- STA. 78+10 TO STA. 79+90 RT

-RPE- STA. 47+35 TO STA. 47+85 LT

-RPF- STA. 17+50 TO STA. 24+00 LT

-RPF- STA. 30+00 TO STA. 33+50 LT

-RPG- STA. 27+00 TO STA. 32+15 LT

-RPG- STA. 41+45 TO STA. 41+95 LT

-RPG- STA. 51+50 TO STA. 52+50 RT

-RPG- STA. 79+40 TO STA. 81+10 LT

-RPH- STA. 69+00 TO STA. 72+10 LT

-Y- STA. 135+65 TO STA. 136+25 RT

-FETEMP- STA. 53+50 TO STA. 65+00 LT

-LHTEMP- STA. 61+00 TO STA. 63+30 RT

-LPTEMP- STA. 62+50 TO STA. 63+50 LT

-LPTEMP- STA. 68+00 TO STA. 68+85 LT

DETAIL F

Type of Liner= Class B Rip-Rap

d= 1.0Ft.

NATURAL

GROUND

FILL

SLOPE

FILTER

FABRIC

( Not to Scale)

SPECIAL LATERAL ’V’ DITCH

2:1
D

-RPC- STA. 14+13.15 TO STA. 17+50 RT

-RPF- STA. 79+84 TO STA. 80+78 LT

-Y- STA. 113+00 TO STA. 114+80 RT

-Y1- STA. 21+00 TO STA. 23+70 LT

-LHTEMP- STA. 50+00 TO STA. 52+00 LT

-LHTEMP- STA. 52+00 TO STA. 53+50 RT

Min. D= 1.0Ft.

DETAIL G

Natural

Ground
4:1

 o
r

Flatte
r Fill

Slope

( Not to Scale)

2:12:1 D

B

b

LATERAL BASE DITCH

1"/Ft.

-RPH- STA. 60+50 TO STA. 69+00 LT

-Y- STA. 114+80 TO STA. 115+92 RT

-LDTEMP- STA. 27+00 TO STA. 33+50 LT

-LPTEMP- STA. 66+00 TO STA. 68+00 LT

DETAIL Y

Min. D= 1.0Ft.

B= 4.0Ft.

b= 5.0Ft.

Natural

Ground Fill

Slope

LATERAL ’V’  DITCH
( Not to Scale)

D
2:1 2:1

b

1"/Ft.

-Y- STA. 91+96 TO STA. 96+70 LT

-Y1- STA. 31+00 TO STA. 32+20 RT

-FETEMP- STA. 55+00 TO STA. 55+90 LT

Min. D= 2.0Ft.

b= 5.0Ft.

DETAIL M

Natural

Ground
Fill

Slope

( Not to Scale)

2:12:1 D

B

b

LATERAL BASE DITCH

1"/Ft.

-L- STA. 71+70 TO STA. 74+57 RT

-RPE- STA. 37+25 TO STA. 39+00 RT

-RPG- STA. 33+50 TO STA. 34+00 LT

-RPG- STA. 39+60 TO STA. 41+75 LT

-Y- STA. 56+50 TO STA. 59+00 LT

-FETEMP- STA. 53+50 TO STA. 57+00 RT

-LDTEMP- STA. 14+75 TO STA. 16+50 RT

DETAIL A

Min. D= 1.0Ft.

B= 2.0Ft.

b= 5.0Ft.

Natural

Ground Fill

Slope

Type of Liner= Coir Fiber Matting, Side slopes only

( Not to Scale)

2:12:1 D

B

b

LATERAL BASE DITCH

1"/Ft.

-RPG- STA. 30+92 TO STA. 31+92 RT

DETAIL AA

Min. D= 2.5Ft.

B= 4.0Ft.

b= 5.0Ft.

Natural

Ground Fill

Slope

( Not to Scale)
LATERAL BASE DITCH

2:1
D

B

b

d
2:1 1"/Ft.

-Y- STA. 61+47 TO STA. 66+65 LT

DETAIL AA

Min. D= 3.5Ft.

Max. d= 3.5Ft.

B= 4.0Ft.

b= 5.0Ft.

*When B is < 6.0’

Type of Liner= Class I Rip-Rap

Natural

Ground

Filter

Fabric

Fill

Slope

Type of Liner= Coir Fiber Matting, Side slopes only

2:12:1
D

( Not to Scale)

STANDARD BASE DITCH

B

d

-Y- STA. 127+35 LT; L=25’, S=15.08%

BEG EL=656.77, END EL=653.00

Filter Fabric

DETAIL Z

Min. D= 1.0Ft.

Max. d= 0.5Ft.

B= 4.0Ft.

Natural

Ground

Natural

Ground

*When B is < 6.0’

Type of Liner= Class B Rip-Rap

Filter Fabric

SHEET 6 OF 56
PERMIT DRAWING



Median Ditch

( Not to Scale)
FALSE SUMP

S

S=Ditch Slope

etc.
GI

L

2’

D

D

Ditch Grade L LDitch Grade

0.0% To 2.0%

Over 2.0% To 4.0%

20’

30’

Over 4.0% To 6.0%

Over 6.0%

40’

50’

9"

20’L (See Chart Below)

DETAIL

C Proposed Ditch

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.

$
F

IL
E

$
$
D

A
T

E
$

R-2123CE

DETAIL LL

STONY CREEK RCBC EXCAVATION

-Y- STA. 70+00

DETAIL KK

UT TO ROCKY RIVER RCBC EXCAVATION

-Y- STA. 148+00

DITCH DETAILS 2

NOT TO SCALE

FLOW

A

20^ TO

30^

B
A

N
K

F
U

L
L

1/3

BANKFULL

WIDTH

B

B

A

2/3

BANKFULL

WIDTH

B
A

N
K

F
U

L
L

FLOW

{

FLOW

{ 4% TO 10% SLOPE

POOL

{
HEIGHT LENGTH WIDTHSTATION

-RPG- 80+52 RT 2.0’ 2.0’ 4.0’

4.0’-RPG- 81+22 RT 2.0’ 2.0’

4.0’-RPE- 56+90 LT 2.0’ 2.0’

4.0’-RPE- 58+93 LT 2.0’ 2.0’

4.0’-RPE- 64+19 LT 2.0’ 2.0’

2.0’ 2.0’ 4.0’

MINIMUM

BOULDER DIMENSIONS (FT)

2’

2’

MINIMUM

KEY IN VANE TO BANK

MINIMUM OF 2.0’ AT AN

ELEVATION EQUAL TO

BANKFULL OR SLIGHTLY

LOWER

PLAN VIEW

ROCK VANE DETAIL NN

NOTES:

1) DEEPEST PART OF POOL TO BE IN LINE WITH WHERE

   VANE ARM TIES INTO BANKFULL.

2) DO NOT EXCAVATE POOL TOO CLOSE TO FOOTER BOULDERS.

3) CLASS "A" STONE CAN BE USED TO REDUCE VOIDS

   BETWEEN HEADERS AND FOOTERS.

4) COMPACT BACKFILL TO EXTENT POSSIBLE OR AT THE

   DIRECTION OF THE ENGINEER.

5) POOL DEPTH SHOULD BE 2 TO 3 TIMES BANKFULL DEPTH.

SECTION B-B

SECTION A-A

#57

STONE

FOOTER

ROCK

HEADER

ROCK

POOL EXCAVATED

PER DIRECTION

OF ENGINEER

FILTER

FABRIC

BACKFILL,

TYP.

#57 STONE FILTER FABRIC

BANKFULL

ROCKS IN VANE ARM SHOULD

NOT BE GAPPED OR HAVE ANY

SIGNIFICANT SPACES

FOOTER

ROCKS

HEADER

ROCKS

BED

TIE VANE ARM INTO

BANKFULL ELEVATION

BACKFILL, TYP.

#57 STONE

EXCAVATED TRENCH FOR

ROCK VANE CONSTRUCTION

FILTER

FABRIC
ROCKS IN VANE ARM SHOULD

NOT BE GAPPED OR HAVE ANY

SIGNIFICANT SPACES

FOOTER ROCK, TYP.

EXCAVATED POOL

BED

SET HEADER ROCK BACK

A MINIMUM OF 1/3 WIDTH

OF FOOTER ROCK

HEADER ROCK, TYP.

SEE PROFILE FOR

ELEVATION

2.0’ 2.0’ 4.0’-RPE- 67+69 LT

PLANS PREPARED BY : 

900 RIDGEFIELD DRIVE SUITE 350

RALEIGH, NORTH CAROLINA  27609-3960

RUMMEL, KLEPPER & KAHL, LLP

NC LICENSE NO. F-0112   (919) 878-9560

-RPE- 67+00 LT

{

FLOW

A

A

20^ TO

30^

B
A

N
K

F
U

L
L

B
A

N
K

F
U

L
L

1/3

BANKFULL

WIDTH

1/3

BANKFULL

WIDTH

1/3

BANKFULL

WIDTH

B

B

FLOW

{

FLOW

{

HEIGHT LENGTH WIDTHSTATION

2.0’ 2.0’ 4.0’

                    

                    

                    

                    

POOL

                    

4% TO 10% SLOPE

BOULDER DIMENSIONS (FT)

2’

MINIMUM

2’

MINIMUM

KEY IN VANE TO BANK

MINIMUM OF     AT AN

ELEVATION EQUAL TO

BANKFULL OR SLIGHTLY

LOWER

FOOTER

ROCK

HEADER

ROCK
POOL EXCAVATED PER

DIRECTION OF ENGINEER

PLAN VIEW

FILTER FABRIC

#57 STONE

SECTION B-B

SECTION A-A

BACKFILL, TYP.

#57 STONE FILTER FABRIC

BANKFULL

ROCKS IN VANE ARM SHOULD

NOT BE GAPPED OR HAVE ANY

SIGNIFICANT SPACES

FOOTER

ROCKS

HEADER

ROCKS

BED

TIE VANE ARM INTO

BANKFULL ELEVATION

NOTES:

1) DEEPEST PART OF POOL TO BE IN LINE WITH WHERE

   VANE ARM TIES INTO BANKFULL.

2) DO NOT EXCAVATE POOL TOO CLOSE TO FOOTER BOULDERS.

3) CLASS "A" STONE CAN BE USED TO REDUCE VOIDS

   BETWEEN HEADERS AND FOOTERS.

4) COMPACT BACKFILL TO EXTENT POSSIBLE OR AT THE

   DIRECTION OF THE ENGINEER.

5) POOL DEPTH SHOULD BE 2 TO 3 TIMES BANKFULL DEPTH.
ROCK CROSS VANE DETAIL MM

NOT TO SCALE

FILTER FABRIC

BACKFILL, TYP.

#57 STONE EXCAVATED POOL

BED

SET HEADER ROCK BACK

A MINIMUM OF 1/3 WIDTH

OF THE FOOTER ROCK

HEADER ROCK, TYP.

SEE PROFILE FOR

ELEVATION

EXCAVATED TRENCH

FOR ROCK CROSS VANE

CONSTRUCTION

-RPG- 82+35 RT

EXCAVATION

NATURAL GROUND

CLASS 11

RIP RAP

SECTION A-A

NATRUAL GROUND

(NTS)

2:1 (TYP.)

CLASS II RIP RAP
W/ FIL FAB (TYP.)

6’-0"

2
:1

 (T
Y

P
.)

6’-0"

EXCAVATION

INLET CHANNEL IMPROVEMENTS
LOOKING DOWNSTREAM

EST. 144 CY DDE

EST. 45 TONS RIP RAP. 
EST. 127 SY FIL FAB

SECTION B-B 

OUTLET CHANNEL IMPROVEMENTS (NTS)
EST. 180 CY DDE

EST. 110 TONS RIP RAP. 
EST. 155 SY FIL FAB

LOOKING DOWNSTREAM

SECTION A-A

NATURAL GROUND

LOOKING DOWNSTREAM

SECTION B-B

LOOKING DOWNSTREAM

SECTION C-C

NATURAL GROUND

2:1

(NTS)
(NTS) (NTS)

2:
1

PERMANENT CHANNEL EXCAVATION

1.  DIMENSIONS AND SLOPES MAY BE ADJUSTED BY THE ENGINEER TO FIT.

2:1 (TYP.)
2:1 (TYP.)

WINGWALL WINGWALL
NATURAL GROUND

CLASS II RIP RAP
W/ FIL FAB (TYP.)

VARIES 19’-21’

1.5’ KEY-IN
 (TYP.)

CLASS II RIP RAP
W/ FIL FAB (TYP.)

1.5’ KEY-IN
 (TYP.)

VARIES 19’-21’

VARIES 19’-21’

EST. 25 CY DDE

EST. 295 TONS RIP RAP

EST. 415 SY FIL FAB.

EST. 795 CY DDE

RISER STRUCTURE DETAIL

3

1
SLOPE 0.5%

1

3

18" RCP

N.T.S.

TIE TO EXISTING GRADE TIE TO EXISTING GRADE

3

13

1

TYPICAL SECTION A-A - MODIFIED BASIN 

6’ 6’
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KK
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K

K

K

DI

PLUGGED
(PER OLD FILES)

LOCATION UNKNOWN

OUTLET NOT FOUND

MAY FLOW INTO CULVERT

MTL

72" CHL

72" CHL

ROAD CONSTRUCTION

MATERIALS AREA

AREA UNDER CONSTRUCTION

AREA UNDER CONSTRUCTION

S

5
’ X

 5
’ C

O
N

C

2-11’ X 10’ CONC

PPPPPPPPPPP

48" R
C

P

36" RCP

1
5
" C

M
P

DI

CUL1 CUL2

CE1 HW1

CUL3 CUL4

CE2
HW2

1
8
" C

M
P

DI

DI

36" R
CP

20’-72" CHL & 1SBW
GATE

14’ CONC HW

H
W

JSJSJSJSJSJSJSJSJSJSJSJSJSJSJSJSJSJSJSJSJSJSJSJSJSJSJSJSJSJSJSJSJSJSJSJSJSJSJSJSJSJSJSJSJSJSJSJSJSJSJSJSJSJSJSJSJSJSSSSSSSSSSSSSSSSSSSSS

;

;

;

;
;

EXISTING R/W

EXISTING R/W

KRATT ENTERPRISES LLC

63

64

CROSLAND INC

CROSLAND-MALLARD LAKE LLC

CROSLAND INC CROSLAND-MALLARD LAKE LLC

C

C

F
C

F

F F
F

F

C C C C C C
C

C
C

F
F F

F

F

F

F

F

F

F
F

F

F

F

F

F

F
F

F

C

C
C

C
C

C
C

C

C

C

C

F

F

F

F
F

F

F

F

F

F

F

C

C

C

C

C

C

C
CC

C

F

F
F

F

F

F

F
C

F F

F

F F
F

F
F

F

F

F

F

F

C

F

C

C
C

C
C

F

C

C

C

C

C
F

F
F

F F
F

F

F
F

F

-RPH-

-RPB-

-L-

-RPG-

-RPC-

-RPG-

I-485 EB

I-485 WB

-LH TEMP-

-LHTEMP-

75+00

80+00

35+00

55+00 60+00

20+00

25+00

30+00

15+00

PDE

PROP 48" CHAIN LINK FENCE

REMOVE EXIST WW FENCE

TDE

+29.26

85.00’

EEEEEE

+84.58

70.00’

TOE PROTECTION

SEE DETAIL F

RETAIN
HW

SPECIAL CUT DITCH

SEE DETAIL E

INV=647.6

STANDARD V DITCH

SEE DETAIL D

INV=625.2

INV=625.1

INV=622.8

HW

JB w/Slab Lid

SP. DET.

RETAIN

SYSTEM

FS

PLUG REMOVE DI

ENSURE 18" IS PLUGGED

IF NOT, PLUG AND FILL

8
4
" R

C
P

-V

LATERAL BASE DITCH

SEE DETAIL Y

2GI

SP. DET.

2GI

2GI

INV=623.5

PSH

SEE DETAIL N

1
5
" C

S
P

2
 E

L
B

O
W

S

R
O

D
 &

 L
U

G

2GI

STANDARD V DITCH

SEE DETAIL D

2GI2GI

2 ELBOWS

ROD & LUG

15" CSP

2GI

JB w/Slab Lid

TOE PROTECTION

SEE DETAIL F

612.86

INV=642.0 612.11
611.66

616.45
615.75

36"

RCP-III

15" CSP

2 ELBOWS

ROD &

LUG

TBJB w/Slab Lid

36" RCP-V

P

E
L

B

E
L

B

TOE PROTECTION

SEE DETAIL F

15" RCP-III 

DIVERT GORE AREA

DRAINAGE AROUND

TOP OF PIPE

STANDARD V DITCH

SEE DETAIL D

SP. LAT. V DITCH

SEE DETAIL G

RCBC

RETAIN

5’ x 7’ RCBC

TOE PROTECTION

SEE DETAIL F

JB w/MH

INV=

633.5

15" RCP-III 

2GI

84" RCP-V

24" CSP

ELB

ELB

2 ELBOWS
ROD & LUG

REMOVE 27’
15" RCP

Conv. DI TO
JB w/MH

ELB

ELB

2GI

15" RCP-III 

15" RCP-III 

48
" 
R
C
P-V

15" RCP-III 

LATERAL BASE DITCH

SEE DETAIL Y

2 ELBOWS
ROD & LUG

GRADE
TO DRAIN

ELB

ELB

15" CSP
INV=654.0

2GI

ELB

ELB
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LOCATION: 

TYPE OF WORK:
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= 10%DHV

D

T

V

= 13% *

FUNCTIONAL CLASSIFICATION:

INTERSTATE

* (TTST 8% + DUAL 5%)
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V

= 15% *

N.T.S.

JOSEPH A. FREEMAN, PE

PLANS PREPARED FOR THE NCDOT BY:

STV/RALPH WHITEHEAD ASSOCIATES, INC.
1000 West Morehead St., Ste. 200, Charlotte NC, 28208

NC License Number F-0991

 

NCDOT CONTACT:    RODGER ROCHELLE, PE
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BEGIN TIP PROJECT R-2123CE

-L- POT STA.  32+60.42

END TIP PROJECT R-2123CE

-L- POT STA.  106+80.74

BEGIN CONSTRUCTION

-Y- STA. 171+29.53

END CONSTRUCTION

11

 

NHF-0485(26)

I-485 (CHARLOTTE EASTERN OUTER LOOP) / I-85
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* (TTST 10% + DUAL 5%)
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-Y1- STA. 24+04.46

-Y1- STA. 27+38.52

END BRIDGE 

R
P
B

Y
1

MECKLENBURG & CABARRUS COUNTY
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-L- STA. 66+93.78

-L- STA. 68+08.09

END BRIDGE 

BEGIN BRIDGE 

END BRIDGE 

-L- STA. 71+67.50

BEGIN BRIDGE 

-L- STA. 75+04.04

END BRIDGE 

-L- STA. 77+56.54

BEGIN BRIDGE 

-RPG- STA. 32+66.81

-RPG- STA. 33+65.33

-RPE- STA. 45+41.28
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END BRIDGE 

-RPH- STA. 60+19.58

-RPH- STA. 56+10.93
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-RPE- STA. 41+10.28

END BRIDGE 
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END BRIDGE 

-RPE- STA. 33+10.85

END BRIDGE 

-RPE- STA.  29+76.30

-RPE- STA. 28+52.30

BEGIN BRIDGE 

-RPG- STA. 36+97.27

BEGIN BRIDGE 

-RPG- STA. 39+46.55

END BRIDGE 
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-RPG- STA. 45+69.13
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END BRIDGE 

-L- STA. 87+29.93
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BEGIN BRIDGE 

-RPF- STA. 59+22.84

-RPF- STA. 63+03.87

END BRIDGE 
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END BRIDGE 
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-Y- STA. 33+73.28

DO NOT USE FOR CONSTRUCTION
PRELIMINARY PLANS

SUBMITTED: 05-24-11

NOTE: CONSTRUCTION LIMITS EXTENDED TO

COVER PROPOSED PAVEMENT MARKINGS

(SEE DETAIL SHEET 2G)

-RPD2- STA. 29+82.77

END CONSTRUCTION

END BRIDGE 

-Y1- STA. 13+00.00

BEGIN CONSTRUCTION

END CONSTRUCTION

-Y1- STA. 35+54.00

GRADING, DRAINAGE, PAVING, SIGNING,

CULVERTS, AND STRUCTURES

END CONSTRUCTION

-RPC2- STA. 18+10.00

BEGIN BRIDGE 

LENGTH OF ROADWAY TIP PROJECT R-2123CE = 1.270 MILES

LENGTH OF STRUCTURE TIP PROJECT R-2123CE  = 0.135 MILES

(BASED ON WB BRIDGES)

TOTAL LENGTH OF TIP PROJECT R-2123CE  = 1.405 MILES

Project Engineer - Alternate Delivery Unit
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THIS PROJECT IS PARTIALLY WITHIN THE MUNICIPAL BOUNDARIES OF THE CITY OF CONCORD.

-L- BRIDGES STATIONED OFF OF WB BRIDGE STATION.

THIS IS A CONTROLLED-ACCESS PROJECT WITH ACCESS BEING LIMITED TO INTERCHANGES

CLEARING ON THIS PROJECT SHALL BE PERFORMED TO THE LIMITS ESTABLISHED BY METHOD III

SEPTEMBER 28, 2010

PERMIT APPLICATION

 SUBMITTAL
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TYPICAL SECTION NO. 1

-L- STA 32+60.42 RT TO 43+00.00 RT

-L- STA 43+00.00 TO 59+10.00

PROP. VAR. DEPTH ASPHALT CONCRETE SURFACE COURSE, TYPE S9.5D, AT

AN AVERAGE RATE OF 112 LBS. PER SQ.YD. PER 1" DEPTH TO BE PLACED

IN LAYERS NOT LESS THAN 1.5" IN DEPTH OR GREATER THAN 2" IN DEPTH.

PROP. APPROX. 3" ASPHALT CONCRETE SURFACE COURSE TYPE S9.5B, AT

AN AVERAGE RATE OF 168 LBS. PER SQ.YD. IN EACH OF TWO LAYERS.

PAVEMENT SCHEDULE

A2

A1

A3

C1

C2

C3

D2

D1

C7

C6

C5

C4

E1

D7

D6

D5

D4

D3

J2

J1

E5

E4

E3

E2 R1

W

X1

PROPOSED APPROXIMATE 10.5" JOINTED CONCRETE WITHOUT DOWELS
PROP. APPROX. 3" ASPHALT CONCRETE SURFACE COURSE TYPE S9.5C, AT

AN AVERAGE RATE OF 168 LBS. PER SQ.YD. IN EACH OF TWO LAYERS.

PROP. APPROX. 3" ASPHALT CONCRETE SURFACE COURSE TYPE S9.5D, AT

AN AVERAGE RATE OF 168 LBS. PER SQ.YD. IN EACH OF TWO LAYERS.

PROP. APPROX. 2.5" ASPHALT CONCRETE INTERMEDIATE COURSE TYPE

I19.OB, AT AN AVERAGE RATE OF 285 LBS. PER SQ.YD.

PROP. APPROX. 3" ASPHALT CONCRETE INTERMEDIATE COURSE TYPE 

I19.OB, AT AN AVERAGE RATE OF 342 LBS. PER SQ.YD.

PROP. APPROX. 3" ASPHALT CONCRETE INTERMEDIATE COURSE TYPE 

I19.OC, AT AN AVERAGE RATE OF 342 LBS. PER SQ.YD.

PROP. APPROX. 3" ASPHALT CONCRETE BASE COURSE TYPE B25.0B, AT

AN AVERAGE RATE OF 342 LBS. PER SQ.YD. 

PROP. APPROX. 3.5" ASPHALT CONCRETE INTERMEDIATE COURSE TYPE 

I19.OC, AT AN AVERAGE RATE OF 399 LBS. PER SQ.YD.

PROP. APPROX. 3.5" ASPHALT CONCRETE INTERMEDIATE COURSE TYPE 

I19.OD, AT AN AVERAGE RATE OF 399 LBS. PER SQ.YD.

PROP. APPROX. 7" ASPHALT CONCRETE BASE COURSE TYPE B25.0C, AT

AN AVERAGE RATE OF 399 LBS. PER SQ.YD. IN EACH OF TWO LAYERS. 

PROPOSED 10" AGGREGATE BASE COURSE

PROPOSED 8" AGGREGATE BASE COURSE

PROPOSED 3" PERMEABLE ASPHALT DRAINAGE COURSE (PADC)

X2 PROPOSED 4" PERMEABLE ASPHALT DRAINAGE COURSE (PADC)

VARIABLE DEPTH ASPHALT (SEE WEDGING DETAIL)

Y RUMBLE STRIPS

PROP. APPROX. 1.25" ASPHALT CONCRETE SURFACE COURSE TYPE SF9.5A,

AT AN AVERAGE RATE OF 137.5 LBS. PER SQ.YD.  

PROP. VAR. DEPTH ASPHALT CONCRETE INTERMEDIATE COURSE, TYPE I19.OD,

AT AN AVERAGE RATE OF 114 LBS. PER SQ.YD. PER 1" DEPTH TO BE PLACED

IN LAYERS NOT LESS THAN 2.5" OR GREATER THAN 4" IN DEPTH.

PROP. VAR. DEPTH ASPHALT CONCRETE BASE COURSE, TYPE B25.OC, AT

AN AVERAGE RATE OF 114 LBS. PER SQ.YD. PER 1" DEPTH TO BE PLACED

IN LAYERS NOT LESS THAN 3" OR GREATER THAN 5.5" IN DEPTH.

R2

R3

EXPRESSWAY GUTTER

SHOULDER BERM GUTTER

PROPOSED SINGLE FACED CONCRETE BARRIER

R4 PROPOSED DOUBLE FACED CONCRETE BARRIER

PROP. APPROX. 4" ASPHALT CONCRETE INTERMEDIATE COURSE TYPE 

I19.OC, AT AN AVERAGE RATE OF 456 LBS. PER SQ.YD.

ORIGINAL

GROUND

ORIGINAL

GROUND

ORIGINAL

GROUND

ORIGINAL

GROUND

PAVEMENT SLOPES ARE 1:1UNLESS OTHERWISE NOTED.

U EXISTING PAVEMENT

K SUBGRADE STABILIZATION

19"

19" 19"

19"

13" DOWEL JOINTED CONCRETE WITH 15’ UNIFORM JOINT SPACING

14" DOWEL JOINTED CONCRETE WITH 15’ UNIFORM JOINT SPACING

PROP. APPROX. 1.5" ASPHALT CONCRETE SURFACE COURSE TYPE S9.5D, 

AT AN AVERAGE RATE OF 168 LBS. PER SQ.YD. 

PROP. APPROX. 2" ASPHALT CONCRETE SURFACE COURSE TYPE S9.5C, AT

AN AVERAGE RATE OF 224 LBS. PER SQ.YD. 

PROP. APPROX. 12.5" ASPHALT CONCRETE BASE COURSE TYPE B25.0C, AT

AN AVERAGE RATE OF 475 LBS. PER SQ.YD. IN EACH OF THREE LAYERS. 

PROP. APPROX. 8" ASPHALT CONCRETE BASE COURSE TYPE B25.0C, AT

AN AVERAGE RATE OF 456 LBS. PER SQ.YD. IN EACH OF TWO LAYERS. 

EXIST

T EARTH MATERIAL

NOTES:

TANGENT SECTIONS ONLY, SEE PLANS 

AND STANDARD DRAWINGS FOR 

SUPERELEVATION DETAILS.

NOTED OTHERWISE

 ALL PAVEMENT SLOPES 1:1 UNLESS 

 TYPICAL SECTIONS SHOWN FOR  

PAVEMENT DESIGN
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SHOULDER

#57 STONE

4" PERFORATED PIPE
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12"
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EARTH MATERIAL

3’-0"

3’-6"

TRAVEL LANES

FABRIC

FABRIC

TYPICAL SECTION NO. 3A

SEE PLANS FOR SHOULDER BERM 

GUTTER LOCATIONS

SHOULDER DRAIN DETAIL
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TYPICAL SECTION NO. 4
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SHOULDER DRAIN

SEE DETAIL, THIS SHEET

6’10’

-L- STA 77+56.54 (END BRIDGE) TO 82+17.62 (BEGIN BRIDGE)

-L- STA 83+26.62 (END BRIDGE) TO 86+10.93 (BEGIN BRIDGE)

-L- STA 87+29.93 (END BRIDGE) TO 95+41.22
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*

SLOPES VARIES FROM 6:1 TO 8:1 *

DEPENDING ON MEDIAN WIDTH.
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GROUND
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A1 A2

X1 X2
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13" CONCRETE

14" CONCRETE

10.5" CONCRETE 

1.5" S9.5D 

1.25" SF9.5A

2" S9.5C

3" S9.5B

3" S9.5C

3" S9.5D

VAR. S9.5D

2.5" I19.OB

3" I19.OB

3" I19.OC

3.5" I19.OC

D5 3.5" I19.OD

D6 4" I19.OC

D7 VAR. I19.OD

E1 3" B25.0B

E2 7" B25.0C

E3 8" B25.0C

E4 12.5" B25.0C

E5 VAR. B25.OC

J1 10" ABC

J2 8" ABC

R1 EXPRESSWAY GUTTER

R2 SHOULDER BERM GUTTER

R3 SINGLE FACED CONCRETE BARRIER

R4 DOUBLE FACED CONCRETE BARRIER

W WEDGING

X1 3" PADC

X2 4" PADC

Y RUMBLE STRIPS

PAVEMENT SLOPES ARE 1:1UNLESS OTHERWISE

NOTED.

U EXISTING PAVEMENT

K SUBGRADE STABILIZATION

T EARTH MATERIAL

NOTES:

TANGENT SECTIONS ONLY, SEE PLANS 

AND STANDARD DRAWINGS FOR 

SUPERELEVATION DETAILS.

NOTED OTHERWISE

 ALL PAVEMENT SLOPES 1:1 UNLESS 

 TYPICAL SECTIONS SHOWN FOR  

PAVEMENT DESIGN

T

T

-L- STA 59+10.00 TO 66+93.78 (BEGIN BRIDGE)

-L- STA 68+08.09 (END BRIDGE) TO 70+48.92 (BEGIN BRIDGE)

-L- STA 71+67.50 (END BRIDGE) TO 75+04.04 (BEGIN BRIDGE)

BRIDGES STATIONED OFF OF WB BRIDGE

BRIDGES STATIONED OFF OF WB BRIDGE

(LIMITS TO BE PROVIDED IN FUTURE SUBMITTAL)

CROWN 

POINT

.02
D

FDPSFDPS

14’ 12’ 12’

12’

12’

8:1

C1K

A1

17.25"

A2
X1

14’

12’

GRADE TO THIS LINE

SHOULDER DRAIN

SEE DETAIL, THIS SHEET

*

T

T

CROWN 

POINT

GRADE

POINT

.02D .02D .02
D .04

D

*

*

D

GRADE

POINT

K
D5

E4

C5

GRADE TO THIS LINE

C5

D4

Y

19"

C6
CROWN

POINT

FDPSFDPS

14’ 12’ 12’

12’

12’

8:1

TT

14’

12’

K
D5

E4

C5 C5

D4

Y

19"

C6

GRADE TO THIS LINE

D

CROWN

POINT
*

CROWN POINT SHIFT (INSIDE LANE)

-L- STA. 59+10 TO -L- STA. 61+10

* *VARIES VARIES

** CABLE GUIDERAIL FROM

-L- STA. 59+10 TO -L- STA. 66+93.78

** CABLE GUIDERAIL FROM

-L- STA. 87+29.93 -L- STA. 95+41.22
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*
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18’

GRADE TO
THIS LINE

2:1

6:1
4:1

10’

6:1
6:1

30’

2:1 M
AX

F
IL

L
 H

IN
G

E
 P

O
IN

T

C
U

T
 H

IN
G

E
 P

O
IN

T

6’

VAR.

12’

CL

-Y1-

8’

11’ W/ GR

12’ 8’

11’ W/ GR
4’

FDPS
4’

FDPS

ORIGINAL GROUND

ORIGINAL GROUND

ORIGINAL GROUND

ORIGINAL GROUND

VAR.

6" 16"

GRADE

POINT

6"
D2

C4

J1 TT

.08
D

D.02D.08

TYPICAL SECTION NO. 6

TYPICAL SECTION NO. 5

-L- STA 95+41.22 TO 106+80.74

.02
D

-Y1- STA. 13+00.00 TO 24+07.85 (BEGIN BRIDGE)

-Y1- STA. 27+37.76 (END BRIDGE) TO 35+54.00

2-B

A2

A1

A3

C1

C2

C3

D2

D1

C7

C6

C5

C4

D4

D3

13" CONCRETE

14" CONCRETE

10.5" CONCRETE 

1.5" S9.5D 

1.25" SF9.5A

2" S9.5C

3" S9.5B

3" S9.5C

3" S9.5D

VAR. S9.5D

2.5" I19.OB

3" I19.OB

3" I19.OC

3.5" I19.OC

D5 3.5" I19.OD

D6 4" I19.OC

D7 VAR. I19.OD

E1 3" B25.0B

E2 7" B25.0C

E3 8" B25.0C

E4 12.5" B25.0C

E5 VAR. B25.OC

J1 10" ABC

J2 8" ABC

R1 EXPRESSWAY GUTTER

R2 SHOULDER BERM GUTTER

R3 SINGLE FACED CONCRETE BARRIER

R4 DOUBLE FACED CONCRETE BARRIER

W WEDGING

X1 3" PADC

X2 4" PADC

Y RUMBLE STRIPS

PAVEMENT SLOPES ARE 1:1UNLESS OTHERWISE

NOTED.

U EXISTING PAVEMENT

K SUBGRADE STABILIZATION

T EARTH MATERIAL

NOTES:

TANGENT SECTIONS ONLY, SEE PLANS 

AND STANDARD DRAWINGS FOR 

SUPERELEVATION DETAILS.

NOTED OTHERWISE
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C1 K

A1

17.25"

A2
X1

14’18’

12’

46’

D.04

30’

2:1

6:1

VARIABLE

SLOPE

6’10’

CL

-L-
(I-485)

ORIGINAL

GROUND

ORIGINAL

GROUND

ORIGINAL

GROUND

T

T

CROWN 

POINT

.02
D

CROWN 

POINT

GRADE

POINT

.02D .02D .02
D .04

D

ORIGINAL

GROUNDGRADE TO THIS LINE

SHOULDER DRAIN

SEE DETAIL, THIS SHEET

6:1

FDPSFDPS

14’ 12’ 12’

12’

12’

C1K

A1

17.25"

A2
X1

14’

12’

T

T

GRADE TO THIS LINE

SHOULDER DRAIN

SEE DETAIL, THIS SHEET

6:1

0’ TO 36’

VAR. VAR.

0’ TO 48’

CABLE GUIDERAIL
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S

CL

-Y-
(I-85)

TYPICAL SECTION NO. 8

-Y- STA 50+32.58 TO 63+87.96

GRADE TO THIS LINE

FDPS

D
6:1

8’ VC

6:1

2:1 MAX

12’ 12’ 12’12’12’12’12’12’6’10’

H
IN

G
E

 P
O

IN
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F
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R
 C
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S

TYPICAL SECTION NO. 7

-Y- STA 36+67.98 TO 50+32.58

CL

-Y-
(I-85)

GRADE TO THIS LINE

ORIGINAL GROUND

ORIGINAL GROUND

U U

X2 C1 K
U

A3

D

19.25"

14’18’

12’

14’

12’

18’

EXISTEXIST

X2

KC1

A3
Y

.04D

C5D3
T

EXISTING CONCRETE PAVEMENT

EXISTING CONCRETE PAVEMENT

EXISTD EXIST
D

D.02

R4Y

.04

D3
T

6:1

D

ORIGINAL GROUND

ORIGINAL GROUND

2:1 MAX

6:1

8’ VC

E3

11’ 11’

GRADE TO THIS LINE

FDPS

12’

GRADE TO THIS LINE

A3

C1K

X2

19.25"

12’

12’ 14’

17’ W/ GR

30’

ORIGINAL GROUND

ORIGINAL GROUND

VARIABLE

SLOPE

2:1

6:1

.04
D

Y

T

*

**

SLOPES VARIES FROM 6:1 TO 8:1 *

DEPENDING ON MEDIAN WIDTH.

7.67’ IN AREAS OF MEDIAN BENTS.**

19.25"

11’

2-C

SHOULDER DRAIN

SEE DETAIL SHEET, 2-A

SHOULDER DRAIN

SEE DETAIL SHEET, 2-A

SHOULDER DRAIN

SEE DETAIL SHEET, 2-A

A2

A1

A3

C1

C2

C3

D2

D1

C7

C6

C5

C4

D4

D3

13" CONCRETE

14" CONCRETE

10.5" CONCRETE 

1.5" S9.5D 

1.25" SF9.5A

2" S9.5C

3" S9.5B

3" S9.5C

3" S9.5D

VAR. S9.5D

2.5" I19.OB

3" I19.OB

3" I19.OC

3.5" I19.OC

D5 3.5" I19.OD

D6 4" I19.OC

D7 VAR. I19.OD

E1 3" B25.0B

E2 7" B25.0C

E3 8" B25.0C

E4 12.5" B25.0C

E5 VAR. B25.OC

J1 10" ABC

J2 8" ABC

R1 EXPRESSWAY GUTTER

R2 SHOULDER BERM GUTTER

R3 SINGLE FACED CONCRETE BARRIER

R4 DOUBLE FACED CONCRETE BARRIER

W WEDGING

X1 3" PADC

X2 4" PADC

Y RUMBLE STRIPS

PAVEMENT SLOPES ARE 1:1UNLESS OTHERWISE

NOTED.

U EXISTING PAVEMENT

K SUBGRADE STABILIZATION

T EARTH MATERIAL

NOTES:

TANGENT SECTIONS ONLY, SEE PLANS 

AND STANDARD DRAWINGS FOR 

SUPERELEVATION DETAILS.

NOTED OTHERWISE

 ALL PAVEMENT SLOPES 1:1 UNLESS 
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0’-12’

9’-9 1/2" 9’-9 1/2"

**9’-9 1/2"

DEXIST
D

EXIST

E3

C5D3E3

C5 D3 E3

C5
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TYPICAL SECTION NO. 13

-RPE- STA 10+00.00 TO 20+90.48

-RPE- STA 62+33.72 TO 81+88.06

-RPF- STA 68+45.44 TO 87+60.92

-RPH- STA 10+00.00 TO 25+61.27

GRADE

POINT

.02
D

.02
D

A2 E1
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-RPE-
-RPF-
-RPG-
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TYPICAL SECTION NO. 12

14’14’

10’

18’10’ 6’

GRADE
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16’

4’

.02
D

-RPB- STA 10+00.00 TO 35+93.43
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6:1 8’ VC

2:1 MAX
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E3
T

C5
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30’
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2:1

VARIABLE

SLOPE

K.02D .04
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-RPB-

17’ W/ GR
12’

E1

SEE PLANS FOR SHOULDER BERM 

GUTTER LOCATIONS

TYPICAL SECTION NO. 11A
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TYPICAL SECTION NO. 11
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NOTES:

TYPICAL SECTIONS SHOWN FOR  

TANGENT SECTIONS ONLY, SEE PLANS 

AND STANDARD DRAWINGS FOR 

SUPERELEVATION DETAILS.

10’ SHOULDER SHOULD BE USED ON

THE INSIDE OF CURVES THROUGH 

CENTRAL AREA OF INTERCHANGE.

17.25"

17.25"

17.25"

ORIGINAL

GROUND

FLIP FOR RAMPS A & C.

FDPS
10’

17 W/ GR

2-E

SHOULDER DRAIN

SEE DETAIL SHEET, 2-A SHOULDER DRAIN

SEE DETAIL SHEET, 2-A

SHOULDER DRAIN

SEE DETAIL SHEET, 2-A
SHOULDER DRAIN

SEE DETAIL SHEET, 2-A

SHOULDER DRAIN

SEE DETAIL SHEET, 2-A

SHOULDER DRAIN

SEE DETAIL SHEET, 2-A

SHOULDER DRAIN

SEE DETAIL SHEET, 2-A

A2

A1

A3

C1

C2

C3

D2

D1

C7

C6

C5

C4

D4

D3

13" CONCRETE

14" CONCRETE

10.5" CONCRETE 

1.5" S9.5D 

1.25" SF9.5A

2" S9.5C

3" S9.5B

3" S9.5C

3" S9.5D

VAR. S9.5D

2.5" I19.OB

3" I19.OB

3" I19.OC

3.5" I19.OC

D5 3.5" I19.OD

D6 4" I19.OC

D7 VAR. I19.OD

E1 3" B25.0B

E2 7" B25.0C

E3 8" B25.0C

E4 12.5" B25.0C

E5 VAR. B25.OC

J1 10" ABC

J2 8" ABC

R1 EXPRESSWAY GUTTER

R2 SHOULDER BERM GUTTER

R3 SINGLE FACED CONCRETE BARRIER

R4 DOUBLE FACED CONCRETE BARRIER

W WEDGING

X1 3" PADC

X2 4" PADC

Y RUMBLE STRIPS

PAVEMENT SLOPES ARE 1:1UNLESS OTHERWISE

NOTED.

U EXISTING PAVEMENT

K SUBGRADE STABILIZATION

T EARTH MATERIAL

T
D3

10’

FDPS

E3

C5

.04
D

D3C5

E3

4’
FDPS

-RPA- STA 10+00.00 TO 23+84.85

-RPC- STA 10+00.00 TO 26+24.03

-RPD- STA 10+00.00 TO 26+39.04

-RPE- STA 20+90.48 TO 28+52.30 (BEGIN BRIDGE)

-RPE- STA 29+76.30 (END BRIDGE) TO 33+10.85 (BEGIN BRIDGE)

-RPE- STA 35+40.10 (END BRIDGE) TO 41+10.28 (BEGIN BRIDGE)

-RPF- STA 10+00.00 TO 59+22.84 (BEGIN BRIDGE)

-RPG- STA 26+76.96 TO 32+61.08 (BEGIN BRIDGE)

-RPG- STA 33+61.58 (END BRIDGE) TO 37+00.81 (BEGIN BRIDGE)

-RPG- STA 39+46.83 (END BRIDGE) TO 45+69.13 (BEGIN BRIDGE)

-RPH- STA 25+61.27 TO 56+10.93 (BEGIN BRIDGE)

NOTED OTHERWISE

ALL PAVEMENT SLOPES 1:1 UNLESS 

PAVEMENT DESIGN

3’
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ALIGNMENT CURVE DATA

PI Sta 64+96.84
= 1%%d 41’ 45.0" (LT)D

D = 0%%d 17’ 11.3"

L = 591.96’

T = 296.00’

R = 20,000.00’

PIs Sta 11+33.34

Fs = 1%%d 06’ 06.6"

Ls = 200.00’

LT = 133.34’

ST = 66.67’

PI Sta 16+33.25

= 9%%d 31’ 31.5" (RT)D

D = 1%%d 06’ 06.6"

L = 864.50’

T = 433.25’

R = 5,200.00’

PIs Sta 21+31.17

Fs = 1%%d 06’ 06.6"

Ls = 200.00’

LT = 133.34’

ST = 66.67’

PI Sta 18+86.02

D

T = 686.02’

R = 1,160.00’

PIs Sta 25+05.76

F

Ls = 200.00’

LT = 133.39’

ST = 66.71’

PI Sta 12+21.44
= 39%%d 36’ 18.1" (RT)D

D = 9%%d 18’ 59.0"

L = 425.11’

T = 221.44’

R = 615.00’

PI Sta 20+32.27
= 14%%d 22’ 02.0" (LT)D

L = 446.41’

T = 234.43’

R = 1,860.00’

PIs Sta 11+33.39

Fs = 4%%d 56’ 21.4"

Ls = 200.00’

LT = 133.39’

ST = 66.71’

PIs Sta 16+34.06

Fs = 4%%d 56’ 21.4"

Ls = 200.00’

LT = 133.39’

ST = 66.71’

PIs Sta 11+33.40

Fs = 5%%d 43’ 46.5"

Ls = 200.00’

LT = 133.40’

ST = 66.73’

PI Sta 16+13.34

= 44%%d 54’ 51.7" (RT)D

D = 5%%d 43’ 46.5"

L = 783.90’

T = 413.34’

R = 1,000.00’

PIs Sta 20+50.63

Fs = 5%%d 43’ 46.5"

Ls = 200.00’

LT = 133.40’

ST = 66.73’

PIs Sta 29+35.11

Fs = 6%%d 52’ 41.7"

Ls = 200.00’

LT = 133.43’

ST = 66.76’

PI Sta 32+01.25

= 26%%d 56’ 45.0" (RT)D

D = 6%%d 52’ 41.7"

L = 391.75’

T = 199.57’

R = 833.00’

PIs Sta 34+60.19

Fs = 6%%d 52’ 41.7"

Ls = 200.00’

LT = 133.43’

ST = 66.76’

PIs Sta 11+33.40

Fs = 5%%d 30’ 33.2"

Ls = 200.00’

LT = 133.40’

ST = 66.73’

PI Sta 14+24.79

= 24%%d 23’ 35.3" (RT)D

D = 5%%d 30’ 33.2"

L = 442.77’

T = 224.79’

R = 1,040.00’

PIs Sta 17+09.50

Fs = 5%%d 30’ 33.2"

Ls = 200.00’

LT = 133.40’

ST = 66.73’

PIs Sta 11+33.39

Fs = 4%%d 56’ 21.4"

Ls = 200.00’

LT = 133.39’

ST = 66.71’

PI Sta 18+86.02

= 61%%d 11’ 59.7" (RT)D

D = 4%%d 56’ 21.4"

L = 1,239.04’

T = 686.02’

R = 1,160.00’

PIs Sta 25+05.76

Fs = 4%%d 56’ 21.4"

Ls = 200.00’

LT = 133.39’

ST = 66.71’

PIs Sta 29+14.16

Fs = 5%%d 43’ 46.5"

Ls = 200.00’

LT = 133.40’

ST = 66.73’

PI Sta 31+41.39
= 18%%d 15’ 03.4" (RT)D

D = 5%%d 43’ 46.5"

L = 318.54’

T = 160.63’

R = 1,000.00’

PIs Sta 33+66.03

Fs = 5%%d 43’ 46.5"

Ls = 200.00’

LT = 133.40’

ST = 66.73’

PIs Sta 36+32.73

Fs = 6%%d 52’ 41.7"

Ls = 200.00’

LT = 133.43’

ST = 66.76’

PI Sta 85+64.24
= 160%%d 34’ 03.0" (LT)D

D = 6%%d 52’ 41.7"

L = 2,334.43’

T = 4,864.94’

R = 833.00’

PIs Sta 61+00.48

Fs = 6%%d 52’ 41.7"

Ls = 200.00’

LT = 133.43’

ST = 66.76’

PIs Sta 70+37.90

F

Ls = 240.00’

LT = 160.04’

ST = 80.03’

PI Sta 75+40.07

= 25%%d 42’ 42.0" (RT)D

D = 3%%d 05’ 49.5"

L = 830.19’

T = 422.21’

R = 1,850.00’

PIs Sta 80+28.09

Fs = 3%%d 42’ 59.3"

Ls = 240.00’

LT = 160.04’

ST = 80.03’

PIs Sta 30+67.83

Fs = 5%%d 43’ 46.5"

Ls = 200.00’

LT = 133.40’

ST = 66.73’

PI Sta 34+03.46
= 30%%d 06’ 58.5" (RT)D

D = 5%%d 43’ 46.5"

L = 525.63’

T = 269.04’

R = 1,000.00’

PIs Sta 37+26.78

Fs = 5%%d 43’ 46.5"

Ls = 200.00’

LT = 133.40’

ST = 66.73’

PIs Sta 39+93.49

Fs = 6%%d 52’ 41.7"

Ls = 200.00’

LT = 133.43’

ST = 66.76’

= 179%%d 46’ 14.6" (LT)D

D = 6%%d 52’ 41.7"

L = 2,613.61’

T = 416,338.31’

R = 833.00’

PIs Sta 67+40.43

Fs = 6%%d 52’ 41.7"

Ls = 200.00’

LT = 133.43’

ST = 66.76’

PIs Sta 73+39.01

Fs = 3%%d 45’ 25.6"

Ls = 240.00’

LT = 160.04’

ST = 80.03’

PI Sta 79+60.94

= 32%%d 59’ 37.7" (RT)D

D = 3%%d 07’ 51.3"

L = 1,053.81’

T = 541.96’

R = 1,830.00’

PIs Sta 85+52.81

Fs = 3%%d 45’ 25.6"

Ls = 240.00’

LT = 160.04’

ST = 80.03’

PIs Sta 33+32.39

Fs = 5%%d 43’ 46.5"

Ls = 200.00’

LT = 133.40’

ST = 66.73’

PI Sta 35+75.27
= 19%%d 59’ 43.6" (RT)D

D = 5%%d 43’ 46.5"

L = 348.99’

T = 176.29’

R = 1,000.00’

PIs Sta 38+14.70

Fs = 5%%d 43’ 46.5"

Ls = 200.00’

LT = 133.40’

ST = 66.73’

PIs Sta 40+81.40

Fs = 6%%d 52’ 41.7"

Ls = 200.00’

LT = 133.43’

ST = 66.76’

PIs Sta 64+57.12

Fs = 6%%d 52’ 41.7"

Ls = 200.00’

LT = 133.43’

ST = 66.76’

PI Sta 66+79.31
= 21%%d 09’ 54.9" (RT)D

D = 6%%d 52’ 41.7"

L = 307.71’

T = 155.63’

R = 833.00’

PIs Sta 68+98.15

Fs = 6%%d 52’ 41.7"

Ls = 200.00’

LT = 133.43’

ST = 66.76’

PIs Sta 83+44.89

Fs = 1%%d 38’ 13.3"

Ls = 200.00’

LT = 133.34’

ST = 66.67’

PI Sta 85+16.78

= 3%%d 26’ 39.7" (RT)D

D = 1%%d 38’ 13.3"

L = 210.40’

T = 105.23’

R = 3,500.00’

PIs Sta 86+88.62

Fs = 1%%d 38’ 13.3"

Ls = 200.00’

LT = 133.34’

ST = 66.67’

CURVE DATA -L-

PI Sta 59+00.44
= 1%%d 43’ 16.6" (RT)D

D = 0%%d 17’ 11.3"

L = 600.84’

T = 300.44’

R = 20,000.00’

CURVE & SPIRAL DATA -RPA- CURVE & SPIRAL DATA -RPB-

CURVE & SPIRAL DATA -RPC-

CURVE & SPIRAL DATA -RPD-

CURVE & SPIRAL DATA -RPC2-

CURVE & SPIRAL DATA -RPD2-

CURVE DATA -Y1-

CURVE & SPIRAL DATA -RPH-

CURVE & SPIRAL DATA -RPG-

PI Sta 62+04.26
= 135%%d 53’ 40.0" (LT)D

D = 6%%d 52’ 41.7"

L = 1,975.71’

T = 2,056.29’

R = 833.00’

PIs Sta 61+90.44

Fs = 6%%d 52’ 41.7"

Ls = 200.00’

LT = 133.43’

ST = 66.76’

D = 3%%d 04’ 49.50"

PI Sta 32+44.12
= 61%%d 10’ 04.2" (LT)D

D = 8%%d 48’ 53.0"

L = 693.93’

T = 384.16’

R = 650.00’

PI Sta 104+44.25
= 1%%d 52’ 08.9" (RT)D

D = 0%%d 23’ 42.5"

L = 473.03’

T = 236.53’

R = 14,500.00’

PI Sta 99+71.23
= 1%%d 52’ 08.9" (LT)D

D = 0%%d 23’ 42.5"

L = 473.03’

T = 236.53’

R = 14,500.00’

PIs Sta 10+45.19

F

Ls = 200.00’

LT = 133.34’

ST = 66.67’

PI Sta 12+21.30
= 2%%d 05’ 24.5" (RT)D

L = 218.88’

T = 109.45’

R = 6,000.00’

PIs Sta 13+97.40

F

Ls = 200.00’

LT = 133.34’

ST = 66.67’

s = 0%%d 57’ 17.80"

D = 0%%d 57’ 17.80"

s = 0%%d 57’ 17.80"

s = 3%%d 42’ 59.34"

CURVE & SPIRAL DATA -RPE-

PIs Sta 11+33.39

F

Ls = 200.00’

LT = 133.39’

ST = 66.71’

s = 4%%d 56’ 21.50" = 61%%d 11’ 59.80" (RT)

D = 4%%d 56’ 21.50"

L = 1,239.04’

s = 4%%d 56’ 21.50"

PI Sta 13+85.22

= 18%%d 08’ 39.0" (RT)D

D = 4%%d 56’ 21.4"

L = 367.34’

T = 185.22’

R = 1,160.00’

e= 5.6%

RUNOFF = 200’

e = 5.9%

RUNOFF = 200’

e = 6.0%

RUNOFF = 200’

RUNOFF = 200’

e = 5.8%

e = 5.6%

R = 200’

e = 2.6%

RUNOFF = 200’

e = 5.9%

RUNOFF = 200’

e = 6.0%

RUNOFF = 200’

e = 5.6%

RUNOFF = 240’

e = 5.9%

RUNOFF = 200’

e = 6.0%

RUNOFF = 200’

e = 5.6%

RUNOFF = 240’

RUNOFF = 200’

e = 5.9%PIs Sta 33+64.17

Fs = 1%%d 51’ 22.5"

Ls = 450.00’

LT = 300.02’

ST = 150.02’

PI Sta 46+75.74

= 18%%d 59’ 25.1" (RT)D

D = 0%%d 49’ 30.0"

L = 2,301.86’

T = 1,161.58’

R = 6,944.94’

PIs Sta 59+66.02

Fs = 1%%d 51’ 22.5"

Ls = 450.00’

LT = 300.02’

ST = 150.02’

CURVE & SPIRAL DATA -Y-

RUNOFF = 200’

e = 6.0%

RUNOFF = 200’

e = 5.6%

RUNOFF = 200’

e = 3.9%

e = NC e = NC

e = NC e = NC

e = EXIST

e = EXIST

ROADWAY DESIGN

e = EXIST

e = 4.0% e = 4.5%

RUNOFF = 108’

e = 4.0%

RUNOFF = 84’ RUNOFF = 84’

PIs Sta 11+18.36

F

F

Ls = 200.00’

LT = 118.36’

ST = 81.70’

PI Sta 12+94.45

= 5%%d 24’ 26.8" (RT)D

D = 2%%d 51’ 53.2"

L = 188.76’

T = 94.45’

R = 2,000.00’

PIs Sta 14+55.44

Fs = 2%%d 51’ 53.2"

Ls = 200.00’

LT = 133.35’

ST = 66.68’

PIs Sta 37+35.65

Fs = 4%%d 56’ 21.4"

Ls = 200.00’

LT = 133.39’

ST = 66.71’

PI Sta 39+82.89
= 17%%d 42’ 02.3" (RT)D

D = 4%%d 56’ 21.4"

L = 358.36’

T = 180.62’

R = 1,160.00’

PIs Sta 42+27.34

Fs = 4%%d 56’ 21.4"

Ls = 200.00’

LT = 133.39’

ST = 66.71’

PIs Sta 44+94.06

Fs = 6%%d 52’ 41.7"

Ls = 200.00’

LT = 133.43’

ST = 66.76’

PI Sta 60+75.66
= 122%%d 23’ 37.7" (LT)D

D = 6%%d 52’ 41.7"

L = 1,779.43’

T = 1,515.03’

R = 833.00’

PIs Sta 64+06.82

Fs = 6%%d 52’ 41.7"

Ls = 200.00’

LT = 133.43’

ST = 66.76’

PIs Sta 76+60.31

F

Ls = 200.00’

LT = 133.36’

ST = 66.69’

PI Sta 81+25.69

D

D = 3%%d 07’ 51.3"

L = 785.21’

T = 398.74’

R = 1,830.00’

PIs Sta 85+86.36

F

Ls = 200.00’

LT = 125.86’

ST = 74.20’

CURVE & SPIRAL DATA -RPF-

s = 3%%d 07’ 51.3"

e = 5.4%

RUNOFF = 200’

e = 5.6%

RUNOFF = 200’

RUNOFF = 200’

e = 6.0%

e = 5.6%

RUNOFF = 200’

s = 3%%d 07’ 51.30" = 24%%d 35’ 03.10" (RT) Fs = 0%%d 23’ 49.52"

s = 0%%d 49’ 55.45"

s = 2%%d 51’ 53.24"

PI Sta N/A
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10’ BST

I-485   36’ BST

36’ BST
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10’ BST

I-485   60’ BST

10’ BST

ELECTRIC TRAFFIC SIGN

ELECTRIC 

TRAFFIC SIGN

DI

DI

DI

CUL6

CUL7

HW2

CE2

CUL5 CUL8

AREA UNDER CONSTRUCTION
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EXISTING R/W

EXISTING R/W
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P
S

F
D

P
S

1
2

’
1

2
’

1
2

’
1

2
’

1
2

’
1

2
’

-L-
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P
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2
’

F
D

P
S

N 33%%d 10’ 48.2" W

M
A

T
C

H
 E

X
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T
.

I-485 WB

BEGIN TIP PROJECT R-2123CE

-L- POT Sta.  32+60.42

(SEE SHEET 2-G FOR CONSTRUCTION LIMITS)
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REMOVE

0401

2GI-A2GI-A
30" RCP-III

30" RCP-III

RETAIN
SYSTEM

FS

FSFS

FS

REMOVE

O

RETAIN

SYSTEM

RETAIN

SYSTEM

RETAIN

RCBC

RETAIN

SYSTEM

24" RCP-III
0402

DO NOT USE FOR CONSTRUCTION
PRELIMINARY PLANS

INCOMPLETE PLANS
DO NOT USE FOR R/W ACQUISITION
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RALEIGH, NORTH CAROLINA  27609-3960
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HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.
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R-2123CE

Scale : 50
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A

D
 83

SEE SHEET 23 FOR -L- PROFILE



BST

I-485   BST

AREA UNDER CONSTRUCTION

AREA UNDER CONSTRUCTION
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10’ BST
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DI

24" RCP
24" RCP DI 24" RCPDI

DI

I3803-9

-BL- PINC 29+13.46 

I-485   60’ BST

11’ BST

10’ BST

I-485   60’ BST

10’ BST

JSJSJSJSJSJSJSJSJSJSJSJSJSJSJSJSJSJSJSJSJSJSJSJS

ELECTRIC 

TRAFFIC SIGN

DI

DI

DI

DI

AREA UNDER CONSTRUCTION

AREA UNDER CONSTRUCTION

;
;;

;
;

;

EXISTING R/W

EXISTING R/W

EXISTING R/W

KRATT ENTERPRISES LLC

DB 21600 PG 680

PB 1735 PG 548

63

CROSLAND INC

CROSLAND-MALLARD LAKE LLC

DB 17427 PG 737

PB 46 PG 153

64

F F

F

C

F

C

F

C

F

C

F

C

F

C

F

C

F

C

F

C

F

C

F

C

F

C

F

C

F

C C

C

C

C

C

C

C

C

F

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

F

F

C
CCC

C

C

C

F

F

F

F
D

P
S

F
D

P
S

1
2

’
1

2
’

1
2

’
1

2
’

1
2

’
1

2
’

1
2

’

-L-

1
2
’

1
0
’

1
2
’

1
2
’

4
’

F
D

P
S

F
D

P
S

1
2
’

1
2
’

F
D

P
S

1
0
’

4
’

1
2
’

1
2
’

1
2
’

1
0
’

4
’

1
2

’
1

2
’

1
2

’
1

2
’

1
2

’
1

2
’

1
2

’
1

2
’

1
2

’

1
0
’

1
2
’

1
2
’

1
2
’

1
2

’

-RPG-
N 29%%d 10’ 48.2" W

S 39%%d 53’ 54.4" E

1
2

’

F
D

P
S

F
D

P
S

1
2

’
1

2
’

1
2

’
1

2
’

1
2

’

F
D

P
S

1
2

’
1

2
’

1
2

’
1

2
’

F
D

P
S

1
2

’

F
D

P
S

1
2

’
1

2
’

1
2

’
1

2
’

1
2

’
1

2
’

F
D

P
S

1
2

’
1

2
’

1
2

’
1

2
’

1
2

’
1

2
’

1
2

’

-RPG-

BEGIN EXP.  GUTTER

-RPG- Sta.  10+67.56,  36.00’ RT

-RPH-

N 33%%d 10’ 48.2" W

BEGIN RETAINING WALL & CONC.  BARRIER

-RPG- Sta.  14+89.73,  38.00’ RT

PROP GUIDERAIL

N 29%%d 10’ 48.2" W

GRAU-350

B-77

6
’

1
2

’

4’

10’

12’

END 300’ LANE

TAPER +16.64

-L- POT Sta. 43+00.00

BEGIN CONSTRUCTION I-485 EB EXPRESSWAY GUTTER

EXPRESSWAY GUTTER

I-485 EB

I-485 WB

12’

4
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’

4
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’

10’
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’

GRAU-350 CAT-1

-LHTEMP-

-LHTEMP-

CGAU CGAU
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1105.3’

(TYP)

51.3’

(TYP)

24.0’

(TYP)

1
6
’

+
2
2
.2

5

+
4

2
.6

6

+
7
2
.7

3

F
D

P
S

+
0
7
.8

3

3
8
.0

0
’ +

3
9
.8

3

3
4
.0

0
’

M
A

T
C

H
 E

X
IS

T
.

+
4

9
.9

4

1
0
7
.0

0
’

+
7

3
.9

4

1
1
0
.0

0
’

+78.81

25.56’

+58.81

24.33’

CAT-1

4
’

.0
2

.0
2

.0
3

.0
3

.0
3
9

.0
3
9

.0
3
9

.0
3
9

.0
3

.0
3

.0
2

.0
2 .0

1 .0
0 .0

1

.0
2

.0
2

45+00

55+00

50+00

-L
- 

P
O

T
 S

ta
. 

 4
2

+
1

9
.3

3
, 

4
1

.0
0

’ 
R

T

-L
H

 T
E

M
P

- 
P

O
T

 S
ta

. 
 4

2
+

1
9

.3
3

=

15+00

20+00

-L
- 

P
O

T
 S

ta
. 
 4

4
+

3
5
.2

6
, 
7
1
.0

0
’ 

R
T

.

PC Sta.  56+00.00
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PROP W. W.  FENCE

PROP 48" CHAIN LINK FENCE

REMOVE EXIST WW FENCE

BEGIN 48" CHAIN LINK FENCE

-RPG- Sta.  12+06.68,  129.29’ RT

A
A

A-A

0.0’

1.5’

8.0’

2.5’

2GI

RIPRAP
LINED
OUTFALL

12

0508

0509

FS

2GI

0507

0510
0512 0511

0513
REMOVE

05140515 0501

2GI

2GI

2GI-A2GI-A2GI-A

COLLAR

REMOVE

REMOVE DI

0506

0505

0503
0504

15" RCP-III 

2GI

2GI

RETAIN
GRADE TO DRAIN

FS

30" RCP-III
30" RCP-III

PLUG

PLUG

GRADE TO DRAIN

GRADE TO DRAIN

JB w/MH

REMOVE 25’ 18"RCP

2GI2GI

15" RCP-III 

18" RCP-III FS

FS

FSFS

24" RCP-III

10

REMOVE

TBJB w Slab Lid

30" RCP-III

15" RCP-III

15" CSP

O

P

P

18" CSP

SPECIAL CUT DITCH

SEE DETAIL V

RETAIN

SYSTEM

8 TONS CL B RIPRAP

W/ 21 SY FIL FAB

FILL W/

FLOWABLE

FILL
18" RCP-III 

24" RCP-III

DO NOT USE FOR CONSTRUCTION
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PLUG
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SEE DETAIL R
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SEE DETAIL L
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B
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18" RCP-III 
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30" RCP-III
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SEE DETAIL Z
SPECIAL LATERAL BASE DITCH

SEE DETAIL EE

TIE EXIST. DITCH

TO 30" RCP
SPECIAL LATERAL

BASE DITCH

SEE DETAIL EE
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LT
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MTL

 

DI

DI

60" WW

60" WW 

CMB CMB CMB

60" WW & 1SBW

60" WW & 1SBW

60" WW & 1SBW

60" WW & 1SBW

60" WW & 1SBW

MTL

S

This cell is

generated by
NCMAP

This cell is generated by NCMAP

S

S

PPPPPPPPPPPPPPPPT FOT FOT FOT FOT FOT FOT FOT FOT FOT FOT FOT FO

HHHHHH

T FOT FOT FOT FOT FOT FOT FOT FOT FOT FOT FOT FOT FO

DI

DI

4" HDPE
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D

P
E

18" R
C

P

2
4
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C
P
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CP

12" R
C

P
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18" R
C

P

DI

18" CMP

2
4
" R

C
P

FES

FES

FES

FES

18" R
C

P

18" C
M

P

60" WW & 1SBW

DI

BM #101

-BY0- STA 128+78

13 LEFT

ELEV. 642.53’

60" WW & 1SBW

POWER

METER

& SIGN

DI

DI

15" RCP

18" R
C

P

15" RCP

18" R
C

P

60" WW & 1SBW

BL-104

-BY- PINC 120+18.93 

BL-103

-BY- PINC 130+39.22 

I-85    SBL  48’ CONC

I-85    SBL  36’ CONC

11’ BST

12’ BST

11’ BST

14’ BST

I-85   NBL   36’ CONC
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" 

R
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P
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DI
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FES
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SLOPE DRAIN
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MARKER
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SIGN
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SLOPE DRAIN
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WAYNE FITE KEITH
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F

C

F

C

F

C

F

C

F

C

F

C

F

C

F

C

F

C

F

C

F

C

F

C

F

C

F

C

F

C

F

C

C

C

C

C

C

C

C

C

C

F

C

F

C

F

C

F

C

F

C

F

C

C

C

C

C

C

C
C

C

C

C

C

C

C

F

C

F F

F

F
F

F

F
D

P
S

1
2
’

1
2
’

1
2
’

1
2
’

1
2
’

1
2
’

1
2
’

1
2
’

1
2
’

1
2
’

1
2
’

1
2
’

1
2
’

1
2
’

1
2
’

1
2
’

1
2
’

1
2
’

1
2
’

1
2
’

1
2
’

1
2
’

1
2
’

1
2
’

1
2
’

1
2
’

1
2
’

F
D

P
S

1
2
’

1
2
’

1
2
’

1
2
’

1
2
’

1
2
’

1
2
’

1
2
’

1
2
’

1
2
’

1
2
’

1
2
’

1
2
’

1
4

’

F
D

P
S

1
2
’

1
2
’

1
2
’

1
2
’

1
2
’

1
2
’

1
2
’

1
2
’

1
2
’

1
2
’

1
2
’

1
2
’

1
2
’

1
4

’

CAT-1
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PROP SBG

BEGIN 300’

TAPER +43.24
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TAPER +43.24

GRAU-350

PROP SBG
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1
2
’
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+
5
4
.4
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+
3

4
.5

3
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2

’

9
5
’

2
2

’

2
2

’

2
2

’
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109.00’

SBG
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95.00’

+00.00
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.0
2

.0
2

.0
2

130+00 135+00 140+00 145+00

RELOCATED CHANNEL

PER LANE EXTENSION

+05.85

238.60’

+00.00

230.00’
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+55.83

171.22’

+62.64

209.00’

+56.48

210.43’

+00.00

220.00’
+76.00
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TDETDEPDE

+60.00

209.00’

+24.00

228.00’

+14.00

209.00’

+26.68

209.00’

PDETDE

+26.68

169.86’

A A

A-A

0.0’

5.5’
RIPRAP
LINED
INFALL
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4.0’

B-B

0.0’

2.0’
RIPRAP
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3.5’

A

A

B
B

27

1

C-C

0.3’

6.0’

6.0’ OUTFALL

18.0’

BERM DITCH

SEE DETAIL Q
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24" RCP-III

COLLAR

R
E

T
A
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C
S

P

FS

18" RCP-III 

REMOVE

R
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1707

24" RCP-IIICOLLAR

REMOVE

1713

2GI

2 TONS CL B RIPRAP

W/ 7 SY FIL FAB
1714

REMOVE

PLUG

PLUG

1717

COLLAR

3 TONS CL B RIPRAP

W/ 10 SY FIL FAB

2GI-D

JB w/Slab Lid
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BERM DITCH

SEE DETAIL L

FILL W/

FLOWABLE FILL

JB w/Slab Lid

1712
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LATERAL BASE DITCH
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18" RCP-III 

1710

ARMOR OUTSIDE BEND

W/ CLASS II RIPRAP

W/ FILTER FABRIC

ARMOR OUTSIDE BEND

W/ CLASS II RIPRAP

W/ FILTER FABRIC

TOE PROTECTION

SEE DETAIL F

3 TONS CL B RIPRAP

W/ 10 SY FIL FAB

2 TONS CL B RIPRAP

W/ 7 SY FIL FAB
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PLUG

PLUG
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2GI

TBJB w/Slab Lid

24" RCP-III

A

A
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5 TONS CL B RIPRAP
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ON BANKS ONLY
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ROD & LUG
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18" RCP-III 
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CITY OF CONCORD SUB-STATION
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DI
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P
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P
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END CONSTRUCTION I-85 SB

I-85 SB
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-Y-
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2
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TDE
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170.65’
+50.00

179.00’
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190.00’ +70.00

184.62’

TDETDE

+30.00

171.08’

+30.00

176.00’

+00.00
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B
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15" R
CP-II

I 

2GI

8 TONS CL B RIPRAP
W/ 21 SY FIL FAB
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30" RCP-III
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SEE DETAIL R

43

42

45
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SEE DETAIL B
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SEE SHEETS 4 & 5 FOR -L- PLAN

SEE SHEETS 5 & 6 FOR -L- PLAN

BEGIN TIP PROJECT R-2123CE

PROPOSED GRADE 

EXISTING GROUND

-L- STA.  32+60.42

ELEV = 628.45’

END RESURFACING

(SEE SHT 2G FOR LIMITS)

PI = 35+00.00

EL = 631.76’

(+)1.3816% (+)1.6640%
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K = 708

BEG. SP. CUT DITCH

-L- STA. 42+50 LT
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-L- STA. 43+50 LT

EL. 641.14’
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SEE SHEETS 7 & 10 FOR -L- PLAN

SEE SHEET 10 FOR -L- PLAN

650 650

EXISTING GROUND

PROPOSED GRADE 

END BRIDGE

-L- STA. 83+26.62

BEGIN BRIDGE 

-L- STA.  86+10.93 END BRIDGE

-L- STA.  87+29.93

BRIDGE

BRIDGE

HIGH POINT

-L- Sta.  89+64.87

ELEV = 709.22

-L- STA. 82+81.21=

-RPH- STA. 43+08.57

BEGIN BRIDGE

-L- STA. 82+17.62
-L- STA. 86+78.11=

-RPG- STA. 59+81.58

BRIDGE STATIONED OFF

OF WB BRIDGE
(+) 5.1591%

END LAT. BASE DITCH

-L- STA. 82+25 LT

EL. 673.00’

(+) 8
.1839%

(+) 4.5000%

END LAT. V DITCH

-L- STA. 86+00 LT

EL. 694.00’

PI -L- STA. 84+00 LT

EL. 685.00’

BEG. LAT. V DITCH

-L- STA. 83+13 LT

EL. 677.88’

(+) 0.2957% (+) 2.0000%

BEG. LAT. V DITCH

-L- STA. 83+35 RT

EL. 678.66’

PI -L- STA. 84+50 RT

EL. 679.00’

END LAT. V DITCH

-L- STA. 85+50 RT

EL. 681.00’

BRIDGE STATIONED OFF

OF WB BRIDGE

(-) 0.3000%

BEG. SP. CUT DITCH

-L- STA. 92+50 LT

EL. 697.32’

PI = 83+95.00

EL = 707.62’

(+)1.5348% (+)0.3007%

VC = 305’
K = 247

PI = 91+60.00

EL = 709.92’

(+)0.3007% (-)1.8678%

VC = 540’
K = 249

EXISTING GROUND

PROPOSED GRADE 

LOW POINT

-L- STA.  104+61.23

ELEV = 694.42

(-) 0.3000%

(+) 1.2000%

PI -L- STA. 97+50 LT

EL. 695.82’

PI -L- STA. 105+50 RT

EL. 689.01’

END SP. CUT DITCH

-L- STA. 98+00 LT

EL. 696.42’

BEG. SP. CUT DITCH

-L- STA. 104+50 RT

EL. 689.31’

END SP. CUT DITCH

-L- STA. 106+50 RT

EL. 689.87’

END TIP PROJECT R-2123CE

-L- STA.  106+80.74

ELEV = 695.71’

TIE TO TIP PROJ.  R-2248E 

(GRADE PT SHIFT TO EDGE OF SHLD)

STA.  1525+52.20

PI = 97+50.00

EL = 698.90’

(-)1.8678%

(-)0.5027%

VC = 250’
K = 183

(-)0.5027%

VC = 180’

PI = 101+20.00

EL = 697.04’

(-)1.0751%

K = 314

PI = 104+55.00

EL = 693.44’

(-)1.0751% (+)1.0063%

VC = 377’

K = 181

(+) 0.30%
BEG. MEDIAN V DITCH

-L- STA. 104+50 RT

EL. 692.49’

PI -L- STA. 105+00 

EL. 688.86’

END MEDIAN V DITCH

-L- STA. 105+50 RT

EL. 692.49’

(-) 0.3000%

(+) 0.8600%(-) 0.30%
30" RCP III

30" RCP III

30" RCP III
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DO NOT USE FOR CONSTRUCTION
PRELIMINARY PLANS

INCOMPLETE PLANS
DO NOT USE FOR R/W ACQUISITION

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.
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Scale : 50
R-2123CE
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-RPA-
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9 10 11 12 13 14 15 16 17 18 19
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620

630

640

720

730

720

730

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

SEE SHEETS 19 & 20 FOR -RPC2- PLAN

SEE SHEETS 7, 8, & 10 FOR -RPA- PLAN

PI = 11+00.00

EL = 629.49’

(+)0.2100% (-)0.6892%

VC = 150’

K = 167

PI = 14+25.00

EL = 627.25’

(-)0.6892% (-)1.3345%

VC = 150’

K = 232

PI = 17+15.00

EL = 623.38’

(-)1.3345% (-)0.8013%

VC = 150’

K = 281

PROPOSED GRADE 

EXISTING GROUND

BEGIN CONSTRUCTION

END CONSTRUCTION

-RPC2- STA.  10+00.00

ELEV = 629.28’

-RPC2- STA.  18+14.84

ELEV = 622.58’

HIGH POINT

-RPC2- STA. 10+60.03

ELEV = 629.37

BM # 8

-RPC2- STA 26+44.20

153.98’ LT

ELEV = 631.20’

PROPOSED GRADE 

EXISTING GROUND

END CONSTRUCTION

BEGIN CONSTRUCTION

-RPA- STA.  10+00.00

ELEV = 698.07’

-RPA- STA.  23+84.85

ELEV = 661.91’

PI = 20+09.00

EL = 667.90’

(-)5.0000%
(-)1.6873%

VC = 317’

PI = 23+00.00

EL = 662.99’

(-)1.6873% (-)1.2729%

VC = 150’

K = 362K = 96

HIGH POINT

-RPA- STA. 11+89.29

ELEV = 698.34

BM # 103

-RPA- STA 15+98.48

1676.44’ LT

ELEV = 684.00’

PI = 10+40.00

EL = 698.10’

(+)0.0750% (+)0.0694%

PI = 14+00.00

EL = 698.35’

(+)0.0694% (-)5.0000%

VC = 422’
K = 83

900 RIDGEFIELD DRIVE SUITE 350

RALEIGH, NORTH CAROLINA  27609-3960

RUMMEL, KLEPPER & KAHL, LLP

NC LICENSE NO. F-0112   (919) 878-9560

Scale : 50



DO NOT USE FOR CONSTRUCTION
PRELIMINARY PLANS

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.
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Scale : 50
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SEE SHEETS 8 & 14 FOR -RPB- PLAN

620 620

SEE SHEETS 6 & 8 FOR -RPB- PLAN

610 610

600 600

INCOMPLETE PLANS
DO NOT USE FOR R/W ACQUISITION

PI = 11+05.00

EL = 664.87’

(-)1.2476%

(-)1.5486%

VC = 180’

K = 598

PI = 13+71.70

EL = 660.74’

(-)1.5486% (-)0.3004%

VC = 200’

K = 160

PROPOSED GRADE 

EXISTING GROUND

BEGIN CONSTRUCTION

-RPB- STA.  10+00.00

ELEV = 666.18’

BM # 104

-RPB- STA 18+53.05

880.77’ LT

ELEV = 658.59’

24" RCP III

(-) 0.3000%

BEG. SP. CUT DITCH

-RPB- STA. 19+50 RT

EL. 654.47’

PI = 26+00.00

EL = 657.05’

(-)0.3004%

(+)0.8398%

VC = 200’

K = 175

PI = 33+85.94

EL = 663.65’

(+)0.8398% (-)1.4748%

VC = 350’

K = 151
PROPOSED GRADE 

EXISTING GROUND

END CONSTRUCTION

-RPB- STA.  35+93.43

ELEV = 660.59’

LOW POINT

-RPB- STA.  25+52.70

ELEV = 657.27

HIGH POINT

-RPB- STA.  33+37.93

ELEV = 662.71

(-) 12.3913%

(+) 0.8207%

(-) 0.3000%
(+) 3.1200%

BEG. LAT. BASE DITCH

-RPB- STA. 27+89 RT

EL. 623.00’

END LAT. BASE DITCH

-RPB- STA. 28+35 RT

EL. 617.30’

BEG. SP. CUT DITCH

-RPB- STA. 25+00 LT

EL. 653.71’

PI -RPB- STA. 27+00 LT

EL. 653.11’
END SP. CUT DITCH

-RPB- STA. 27+50 LT

EL. 654.67’

BEG. LAT. BASE DITCH

-RPB- STA. 33+25 RT

EL. 613.40’
END LAT. BASE DITCH

-RPB- STA. 35+25 RT

EL. 611.30’

(-) 1.0500%

END SP. CUT DITCH

-RPB- STA. 28+50 RT

EL. 655.23’

(+) 3.3368%

PI -RPB- STA. 27+55 RT

EL. 652.06’

(-) 0.3000% BEG. STD. V DITCH

-RPB- STA. 29+50 LT

EL. 656.72’

END STD. V DITCH

-RPB- STA. 31+33.99 LT

EL. 658.23’

BM # 103

-RPB- STA 17+16.63

2622.81’ LT

ELEV = 684.00’

12’x14’ RCBC

DESIGN DISCHARGE

DESIGN FREQUENCY

BASE DISCHARGE

CFS

YRS

YRS

BASE FREQUENCY

OVERTOPPING ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE CFS

CFS

YRS

FT

FT

FT

DESIGN HW ELEVATION

BASE HW ELEVATION

DATE OF SURVEY

W.S. ELEVATION
AT DATE OF SURVEY FT

= 3,100

= 50 

= 628.0

= 3,400

= 100

= 628.8

= 5,430
= <500

= 634.2

= 10/2010

= 614.2  

STA. -RPB- 27+49

12’X14’ RCBC HYDRAULIC DATA

900 RIDGEFIELD DRIVE SUITE 350
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DO NOT USE FOR CONSTRUCTION
PRELIMINARY PLANS

INCOMPLETE PLANS
DO NOT USE FOR R/W ACQUISITION

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.
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SEE SHEETS 6 & 9  FOR -RPC- PLAN

20 21 22

620 620

640
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SEE SHEET 9  FOR -RPC- PLAN

PI = 11+40.00

EL = 666.16’

(+)1.4071% (+)0.7731%

VC = 150’

K = 237

PI = 14+00.00

EL = 668.17’

(+)0.7731% (-)1.5617%

VC = 370’

K = 158

(-)1.5617%

EXISTING GROUND

PROPOSED GRADE 

BEGIN CONSTRUCTION

-RPC- STA.  10+00.00

ELEV = 664.19’

HIGH POINT

-RPC- STA.  13+37.51

ELEV = 667.21

PI = 20+00.00

EL = 658.80’

(-)1.5617% (+)1.7636%

VC = 500’
K = 150

LOW POINT

-RPC- STA.  19+84.82

ELEV = 660.87

BM # 104

-RPC- STA 18+04.55

1630.65’ LT

ELEV = 658.59’

(-) 0.5679%
(-) 0.5706%

BEG. SP. CUT DITCH

-RPC- STA. 11+83.44 RT

EL. 662.20’

END SP. CUT DITCH

BEG. SP. LAT. V DITCH

-RPC- STA. 14+65.18 RT

EL. 660.60’

END SP. LAT. V DITCH

-RPC- STA. 17+00 RT

EL. 659.26’

PROPOSED GRADE 

EXISTING GROUND

END CONSTRUCTION

-RPC- STA.  26+04.03

ELEV = 669.01’

PI = 23+85.00

EL = 665.59’

(+)1.7636%

VC = 110’

K = 224

PI = 25+35.00

EL = 667.50’

(+)1.2733% (+)2.1875%

VC = 110’

K = 120
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DO NOT USE FOR CONSTRUCTION
PRELIMINARY PLANS

INCOMPLETE PLANS
DO NOT USE FOR R/W ACQUISITION

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.
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SEE SHEETS 9 & 15 FOR -RPD- PLAN

10

SEE SHEETS 7 & 9 FOR -RPD- PLAN

EXISTING GROUND

PROPOSED GRADE 

BEGIN CONSTRUCTION

-RPD- STA.  10+00.00

ELEV = 689.54’

PI = 11+93.00

EL = 691.40’

(+)0.9637%

VC = 180’

K = 374

PI = 14+50.00

EL = 692.64’

(+)0.4825%
(+)3.7522%

VC = 315’

K = 96

BM # 22

-RPD- STA 15+30.37

190.62’ LT

ELEV = 682.08’

(+) 3.8114%

(-) 0.2981%

(+) 5.9788%

BEG. SP. CUT DITCH

-RPD- STA. 12+73.34 RT

EL. 654.47’

PI -L- STA. 13+03.25 RT

EL. 688.40’

PI -L- STA. 15+88.41 RT

EL. 687.55’

END SP. CUT DITCH

-RPD- STA. 18+50 RT

EL. 703.19’

PROPOSED GRADE 

EXISTING GROUND END CONSTRUCTION

-RPD- STA.  26+39.04

ELEV = 729.83’
PI = 23+50.00

EL = 726.41’

(+)3.7522%
(+)1.6143%

VC = 205’

K = 96

PI = 25+60.00

EL = 729.80’

(+)1.6143% (+)0.0380%

VC = 156’

K = 99

BM # 104

-RPD- STA 23+88.93

2052.30’ LT

ELEV = 658.59’

24" RCP III
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DO NOT USE FOR CONSTRUCTION
PRELIMINARY PLANS

INCOMPLETE PLANS
DO NOT USE FOR R/W ACQUISITION

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.
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SEE SHEET 7 FOR -RPE- PLAN

20 21 22

33 34 35 36

750

SEE SHEETS 7 & 10 FOR -RPE- PLAN

22

98

BEGIN CONSTRUCTION

-RPE- STA.  9+11.85

ELEV = 694.96’

PROPOSED GRADE 

EXISTING GROUND

LOW POINT

-RPE- STA.  10+84.90

ELEV = 694.10

(+) 0.4500%

BEG. SP. CUT DITCH

-RPE- STA. 19+90 RT

EL. 696.42’

END SP. CUT DITCH

-RPD- STA. 21+90 RT

EL. 697.32’

PI = 9+61.00

EL = 694.57’

(-)0.7935% (-)0.5319%

PI = 11+02.00

EL = 693.82’

(+)0.7814%

VC = 180’
K = 137

PI = 14+68.00

EL = 696.68’

(+)0.7814% (+)0.3003%

VC = 150’
K = 312

(-)
 8.8275%

BEG. SP. LAT. DITCH

-RPE- STA. 17+07.54 RT

EL. 681.90’

END SP. LAT. DITCH

-RPE- STA. 18+42.12 RT 

EL. 693.78’

30" RCP III
30" RCP III30" RCP III

EXISTING GROUND

PROPOSED GRADE 

BEGIN BRIDGE 

-RPE- STA.  28+52.30

END BRIDGE

-RPE- STA. 29+76.30

BEGIN BRIDGE 

-RPE- STA.  33+10.85

END BRIDGE 

-RPE- STA.  35+40.10

BRIDGE

BRIDGE

HIGH POINT

-RPE- STA.  33+55.32

ELEV = 707.77
-RPE- STA. 29+01.67=

-RPG- STA. 61+78.30

-RPE- STA. 33+61.76=

-RPH- STA. 46+55.59

(+)1.7044%

PI = 33+84.00

EL = 709.51’

(+)1.7044%
(-)2.3725%

VC = 350’
K = 86

PI = 28+80.00

EL = 700.92’

(+)0.3003%

VC = 222’
K = 158
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DO NOT USE FOR CONSTRUCTION
PRELIMINARY PLANS

INCOMPLETE PLANS
DO NOT USE FOR R/W ACQUISITION

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.
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SEE SHEET 7 FOR -RPE- PLAN

SEE SHEETS 7 & 9 FOR -RPE- PLAN

PROPOSED GRADE 

EXISTING GROUND

BEGIN BRIDGE 

-RPE- STA.  41+10.28

END BRIDGE

-RPE- STA.  45+41.28

BRIDGE

-RPE- STA.  42+09.28=

-Y- STA.  78+95.90

-RPE- STA. 44+79.01=

-RPF- STA. 38+59.22

PI = 42+00.00

EL = 690.15’

(-)2.3725%
(-)4.2362%

VC = 200’
K = 107

BM # 104

-RPE- STA 41+45.23

225.94’ RT

ELEV = 658.59’

(-) 4.0000%

(-) 11.2476%

BEG. LAT. BASE DITCH

-RPE- STA. 37+25 RT

EL. 670.00’

END LAT. BASE DITCH

-RPD- STA. 41+10 RT

EL. 639.38’

PI -L- STA. 39+00 RT

EL. 663.00’

PROPOSED GRADE 

EXISTING GROUND

LOW POINT

-RPE- STA.  52+98.98

ELEV = 652.20
-RPE- STA.  51+67.42=

-L- STA.  67+46.84

-RPE- STA.  54+17.20=

-RPG- STA.  32+90.64PI = 51+95.00

EL = 648.00’

(-)4.2362% (+)2.0690%

VC = 605’
K = 96

84" RCP III

DESIGN DISCHARGE

DESIGN FREQUENCY

BASE DISCHARGE

CFS

YRS

YRS

BASE FREQUENCY

OVERTOPPING ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE CFS

CFS

YRS

FT

FT

FT

DESIGN HW ELEVATION

BASE HW ELEVATION

= 50 

= 100

= 644.8

= 345

= 298

= 643.7

= 587

84" RCP III HYDRAULIC DATA

STA. -RPE- 55+69

= 500+

= 653.0

(+) 2.5143%

BEG. STANDARD BASE DITCH

-RPE- STA. 56+25 LT

EL. 636.00’

END STANDARD BASE DITCH

-RPE- STA. 59+75 LT

EL. 644.80’
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DO NOT USE FOR CONSTRUCTION
PRELIMINARY PLANS

INCOMPLETE PLANS
DO NOT USE FOR R/W ACQUISITION

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.
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73 74 75

SEE SHEET 9 FOR -RPE- PLAN

SEE SHEETS 9 & 15 FOR -RPE- PLAN

PROPOSED GRADE 
PI = 65+00.00

EL = 675.00’

(+)2.0690%
(+)0.9500%

VC = 300’

K = 268

-RPE- STA. 62+33.72=

-RPC- STA. 26+24.03

BM # 22

-RPE- STA 73+51.46

337.66’ LT

ELEV = 682.08’

DESIGN DISCHARGE

DESIGN FREQUENCY

BASE DISCHARGE

CFS

YRS

YRS

BASE FREQUENCY

OVERTOPPING ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE CFS

CFS

YRS

FT

FT

FT

DESIGN HW ELEVATION

BASE HW ELEVATION

= 50 

= 100

= 668.5

= 151

= 132

= 668.0

= NA

66" RCP III HYDRAULIC DATA

STA. -RPE- 67+64

= NA

= NA

(+) 5.3846%
BEG. LAT. BASE DITCH

-RPE- STA. 68+25 RT

EL. 665.40’

BEG. LAT. BASE DITCH

-RPE- STA. 67+73 RT

EL. 662.60’

EXISTING GROUND

66" RCP III

END STANDARD BASE DITCH

-RPE- STA. 68+45 LT

EL. 659.20’

(+) 1.4255%

BEG. STANDARD BASE DITCH

-RPE- STA. 63+75 LT

EL. 652.50’

PROPOSED GRADE 

EXISTING GROUND
END CONSTRUCTION

-RPE- STA.  81+88.06

ELEV = 684.61’

HIGH POINT

-RPE- STA. 78+09.82

ELEV = 686.76

PI = 77+82.00

EL = 687.18’

(+)0.9500%

VC = 232’
K = 151

PI = 81+13.00

EL = 685.25’

(-)0.5825% (-)0.7807%

PI = 81+63.00

EL = 684.86’

(-)0.9999%
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DO NOT USE FOR CONSTRUCTION
PRELIMINARY PLANS

INCOMPLETE PLANS
DO NOT USE FOR R/W ACQUISITION

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.
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SEE SHEETS 8 & 14 FOR -RPF- PLAN

SEE SHEETS 13 & 14 FOR -RPF- PLAN

PROPOSED GRADE 

EXISTING GROUND

BEGIN CONSTRUCTION

-RPF- STA.  10+00.00

ELEV = 683.82’

-RPA- STA.22+41.38

-RPB- STA. 10+00.00

PI = 12+00.00

EL = 680.45’

(-)1.6850%

VC = 180’
K = 3484

PI = 15+00.00

EL = 675.55’

(-)1.6333% (-)1.2324%

VC = 180’

K = 449

36" RCP III

DESIGN DISCHARGE

DESIGN FREQUENCY

BASE DISCHARGE

CFS

YRS

YRS

BASE FREQUENCY

OVERTOPPING ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE CFS

CFS

YRS

FT

FT

FT

DESIGN HW ELEVATION

BASE HW ELEVATION

= 50 

= 100

= 657.4

STA. -RPF- 22+15

36" RCP III HYDRAULIC DATA

= 96

= 83

= 656.0

= NA
= NA

= NA

PROPOSED GRADE 

EXISTING GROUND
LOW POINT

-RPF- STA.  36+52.02

ELEV = 648.92

-RPF- STA.  36+02.43=

-RPH- STA.  59+51.94

PI = 32+00.00

EL = 654.60’

(-)1.2324% (-)1.4958%

VC = 200’

K = 759

PI = 36+80.00

EL = 647.42’

VC = 345’

K = 97

(+)2.0750%

BM # 104

-RPF- STA 36+27.04

358.56’ LT

ELEV = 658.59’

(-) 14.2978%

BEG. LAT. V DITCH

-RPF- STA. 30+50 RT

EL. 652.61’

END LAT. V DITCH

-RPE- STA. 32+75 RT

EL. 620.44’

24" RCP III

DESIGN DISCHARGE

DESIGN FREQUENCY

BASE DISCHARGE

CFS

YRS

YRS

BASE FREQUENCY

OVERTOPPING ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE CFS

CFS

YRS

FT

FT

FT

DESIGN HW ELEVATION

BASE HW ELEVATION

DATE OF SURVEY

W.S. ELEVATION
AT DATE OF SURVEY FT

= 2,500

= 50 

= 643.2

= 2,800

= 100

= 646.8

= 4,018
= <500

= 654.5

= 10/2010

= 624.3  

2@9’X10’ RCBC HYDRAULIC DATA

STA. -RPF- 31+85
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DO NOT USE FOR CONSTRUCTION
PRELIMINARY PLANS

INCOMPLETE PLANS
DO NOT USE FOR R/W ACQUISITION

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.
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SEE SHEETS 7 & 8 FOR -RPF- PLAN

SEE SHEETS 7 & 9 FOR -RPF- PLAN

PROPOSED GRADE 

EXISTING GROUND

-RPF- STA.  38+59.22=

-RPE- STA.  44+79.01

-RPF- STA.  43+81.32=

-L- STA.  71+18.52

-RPF- STA.  48+76.57=

-RPG- STA.  37+53.85

PI = 36+80.00

EL = 647.42’

(+)2.0750%

VC = 345’

K = 97

PI = 43+20.00

EL = 660.70’

(+)2.0750% (+)0.5000%

VC = 300’

K = 190

PI = 50+00.00

EL = 664.10’

(+)0.5000% (+)4.9416%

VC = 500’

K = 113

EXISTING GROUND

PROPOSED GRADE 

BEGIN BRIDGE 

-RPF- STA.  59+22.84

END BRIDGE

-RPF- STA.  63+03.87

BRIDGE

-RPF- STA.  60+23.29=

-Y- STA.  96+82.02

-RPF- STA.  62+40.50=

-RPH- STA.  32+21.74

PI = 60+95.00

EL = 718.21’

(+)4.9416%
(+)1.2000%

VC = 350’

K = 94

BM # 103

RPF- STA 61+25.12

74.22’ RT

ELEV = 684.00’

(+) 8
.6182%

(+) 5.3600%

BEG. LAT. V DITCH

-RPF- STA. 55+25 LT

EL. 669.80’

END LAT. V DITCH

-RPF- STA. 58+00 LT

EL. 693.50’ BEG. LAT. V DITCH

-RPF- STA. 63+00 LT

EL. 685.78’

PI -RPF- STA. 65+00 LT

EL. 696.50’

18" RCP IV
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DO NOT USE FOR CONSTRUCTION
PRELIMINARY PLANS

INCOMPLETE PLANS
DO NOT USE FOR R/W ACQUISITION

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.
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SEE SHEETS 7, 9, & 10 FOR -RPF- PLAN

SEE SHEET 10 FOR -RPF- PLAN

PROPOSED GRADE 

EXISTING GROUND

HIGH POINT

-RPF- STA.  71+60.65

ELEV = 730.33

PI = 73+00.00

EL = 732.67’

(+)1.2000%

(-)4.2225%

VC = 500’

K = 92

(+) 5.1550%

(+
) 
3
1
.0

0
0
0
%

(+) 3.9900%
(+) 2.8960%

BEG. SP. CUT DITCH

-RPF- STA. 68+50 RT

EL. 720.01’

PI -RPF- STA. 65+50 LT

EL. 712.00’

END LAT. V DITCH

-RPF- STA. 67+50 LT

EL. 722.31’

PI -RPF- STA. 69+50 RT

EL. 724.00’

PI -RPF- STA. 70+75 RT

EL. 722.00’

END SP. CUT DITCH

-RPF- STA. 72+00 RT

EL. 725.62’

(-) 1.6000%

EXISTING GROUND

PROPOSED GRADE 

END CONSTRUCTION

-RPF- STA.  87+12.16

ELEV = 694.08’

PI = 81+60.00

EL = 696.36’

(-)4.2221%
(-)0.3012%

VC = 540’

K = 138

(-) 6.0319%

BEG. SP. LAT. V DITCH

-RPF- STA. 80+78 LT

EL. 695.53’

BEG. SP. LAT. V DITCH

-RPF- STA. 79+84 LT

EL. 701.20’

PI = 85+02.00

EL = 695.33’

(-)0.7387%

VC = 100’
K = 229

PI = 86+13.00

EL = 694.51’

(-)0.5789%

PI = 86+70.00

EL = 694.18’

(-)0.2372%

30" RCP III
30" RCP III
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DO NOT USE FOR CONSTRUCTION
PRELIMINARY PLANS

INCOMPLETE PLANS
DO NOT USE FOR R/W ACQUISITION

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.
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SEE SHEETS 5 & 6 FOR -RPG- PLAN

SEE SHEETS 6 & 7 FOR -RPG- PLAN

PROPOSED GRADE 

EXISTING GROUND

BEGIN CONSTRUCTION

-RPG- STA.  10+00.00

ELEV = 646.61’

PI = 11+20.00

EL = 648.38’

(+)1.4750% (+)1.3797%

BEGIN BRIDGE 

-RPG- STA.  32+61.08

PROPOSED GRADE 

EXISTING GROUND

END BRIDGE

-RPG- STA.  33+61.58

BRIDGE

-RPG- STA.  32+90.64=

-RPE- STA.  54+17.20

-RPG- STA.  22+79.22=

-RPC- STA.  10+00.00

PI = 30+40.00

EL = 674.87’

(+)1.3797% (+)2.1206%

VC = 200’

K = 270

(+) 3.3184%

(+) 0.4098%

BEG. LAT. BASE DITCH

-RPG- STA. 30+67 RT

EL. 633.50’

BEG. LAT. BASE DITCH

-RPG- STA. 31+89 RT

EL. 634.00’
BEG SP. CUT DITCH

-RPG- STA. 33+30 LT

EL. 650.70’

END SP. CUT DITCH

-RPG- STA. 35+75 LT

EL. 658.83’

84" RCP V HYDRAULIC DATA

STA. -RPG- 28+65

DESIGN DISCHARGE

DESIGN FREQUENCY

BASE DISCHARGE

CFS

YRS

YRS

BASE FREQUENCY

OVERTOPPING ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE CFS

CFS

YRS

FT

FT

FT

DESIGN HW ELEVATION

BASE HW ELEVATION

= 50 

= 100

= 641.4

= 380

= 328

= 640.8

= NA
= NA

= NA
84" RCP V
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DO NOT USE FOR CONSTRUCTION
PRELIMINARY PLANS

INCOMPLETE PLANS
DO NOT USE FOR R/W ACQUISITION

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.
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SEE SHEET 7 FOR -RPG- PLAN
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SEE SHEET 7 FOR -RPG- PLAN

(+)2.1206%

PROPOSED GRADE 

EXISTING GROUND

BEGIN BRIDGE 

-RPG- STA.  45+69.13

END BRIDGE 

-RPG- STA.  49+84.91

BRIDGE

BRIDGE

HIGH POINT

-RPG- STA.  49+49.60

ELEV = 713.46

BEGIN BRIDGE 

-RPG- STA.  37+00.81

-RPG- STA.  37+53.85=

-RPF- STA.  48+76.57

-RPG- STA.  49+18.05=

-RPH- STA.  34+58.55

-RPG- STA.  46+69.91=

-Y- STA.  94+46.78

END BRIDGE

-RPG- STA.  39+46.83

BM # 103

-RPG- STA 47+93.65

307.20’ RT

ELEV = 684.00’

(-) 2.3256%

END LAT. V DITCH

-RPG- STA. 41+75 LT

EL. 662.50’

BEG LAT. V DITCH

-RPG- STA. 39+60 LT

EL. 667.50’
30" RCP V

PI = 50+30.00

EL = 717.07’

(-)4.0193%

VC = 520’

K = 85

PI = 58+60.00

EL = 683.71’

(-)4.0193%
(-)2.5542%

VC = 200’

K = 137

PROPOSED GRADE 

EXISTING GROUND

-RPG- STA.  59+81.58=

-L- STA.  86+78.11

-RPG- STA.  61+78.30=

-RPE- STA. 29+01.67

(+)2.1206%

(-) 0.3000%

BEG. LAT. V DITCH

-RPG- STA. 51+50 RT

EL. 705.59’

BEG. LAT. V DITCH

-RPG- STA. 52+50 RT

EL. 705.29’

(+) 0.3000%

BEG. V DITCH

-RPG- STA. 63+00 RT

EL. 665.78’
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DO NOT USE FOR CONSTRUCTION
PRELIMINARY PLANS

INCOMPLETE PLANS
DO NOT USE FOR R/W ACQUISITION

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.
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SEE SHEETS 8 & 14 FOR -RPG- PLAN

SEE SHEETS 7 & 8 FOR -RPG- PLAN

PI = 65+15.00

EL = 666.98’

(-)2.5542%

(-)1.3497%

VC = 200’

K = 166

PI = 73+50.00

EL = 655.71’

(-)1.3497% (-)0.3543%

VC = 200’

K = 201

PROPOSED GRADE 

EXISTING GROUND

BM # 104

-RPG- STA 75+18.03

301.46’ LT

ELEV = 658.59’

(+) 0.3000%

BEG. V DITCH

-RPG- STA. 65+50 RT

EL. 666.53’

EXISTING GROUND

PROPOSED GRADE 

END CONSTRUCTION

-RPG- STA.  87+12.78

ELEV = 664.39’

LOW POINT

-RPG- STA.  79+51.74

ELEV = 653.67

PI = 80+50.00

EL = 653.23’

(-)0.3543% (+)1.6999%

VC = 300’

K = 146

PI = 84+98.26

EL = 660.85’

(+)1.6999%

VC = 180’
K = 15149

PI = 86+63.00

EL = 663.67’

(+)1.7118% (+)1.4464%

DESIGN DISCHARGE

DESIGN FREQUENCY

BASE DISCHARGE

CFS

YRS

YRS

BASE FREQUENCY

OVERTOPPING ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE CFS

CFS

YRS

FT

FT

FT

DESIGN HW ELEVATION

BASE HW ELEVATION

DATE OF SURVEY

W.S. ELEVATION
AT DATE OF SURVEY FT

= 2,500

= 50 

= 643.2

= 2,800

= 100

= 646.8

= 4,018
= <500

= 654.5

= 10/2010

= 624.3  

2@9’X10’ RCBC HYDRAULIC DATA

STA. -RPG- 80+88

BEG. LAT. BASE DITCH

-RPG- STA. 80+35 RT

EL. 624.70’

END LAT. BASE DITCH

-RPG- STA. 82+50 RT

EL. 626.50’

(-) 0.8372%
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INCOMPLETE PLANS
DO NOT USE FOR R/W ACQUISITION

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.
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SEE SHEETS 15 & 16 FOR -RPH- PLAN

SEE SHEETS 7, 9, & 15 FOR -RPH- PLAN

BEGIN CONSTRUCTION

-RPH- STA.  8+10.39

ELEV = 673.78’

K = 2343

K = 217

PI = 20+77.00

EL = 687.97’

VC = 180’
K = 381

PI = 10+61.00

EL = 676.09’

(+)0.9218% (+)0.8449%

VC = 180’

PI = 16+80.00

EL = 681.32’

(+)0.8449% (+)1.6751%

VC = 180’

(+)1.6751%

-RPH- STA.  19+56.43=

-Y1- STA.  26+79.94

EXISTING GROUND

BM # 102

-RPH- STA 11+20.39

17.01’ RT

ELEV = 674.45’

(-) 0.2993% (+) 0.8198%

BEG LAT. V DITCH

-RPH- STA. 15+23.28 LT

EL. 679.75’

PI -RPH- STA. 16+73.64 LT

EL. 679.30’

BEG. SP. CUT DITCH

-RPH- STA. 20+50 RT

EL. 684.29’

(-) 0.3000%

(+)1.2025%

PROPOSED GRADE 

EXISTING GROUND

(+)1.2025%

K = 87

HIGH POINT

-RPH- STA.  29+66.52

ELEV = 698.04

PI = 30+40.00

EL = 699.55’

(+)1.2025% (-)2.9013%

PI = 30+40.00

EL = 699.55’

(+)1.2025% (-)2.9013%

VC = 355’

BM # 22

-RPH- STA 28+37.29

73.29’ LT

ELEV = 682.08’

BEG LAT. V DITCH

-RPH- STA. 23+20.13 LT

EL. 684.60’

(+) 0.2933%

BEG. SP. CUT DITCH

-RPH- STA. 33+25 RT

EL. 685.78’

END SP. CUT DITCH

-RPH- STA. 34+00 RT

EL. 686.00’

PI -RPH- STA. 21+70 RT

EL. 683.93’

(+) 1.4300%

END SP. CUT DITCH

-RPH- STA. 23+50 RT

EL. 686.51’

(-) 0.3000%
(+) 0.8198%
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Scale : 50



DO NOT USE FOR CONSTRUCTION
PRELIMINARY PLANS

INCOMPLETE PLANS
DO NOT USE FOR R/W ACQUISITION

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.
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SEE SHEET 7 FOR -RPH- PLAN

SEE SHEETS 7 & 8 FOR -RPH- PLAN

EXISTING GROUND

PROPOSED GRADE 

PI = 35+87.00

EL = 683.68’

VC = 230’

K = 96

LOW POINT

-RPH- STA.  43+45.42

ELEV = 680.32

(-)2.9013%
(-)0.4886%

PI = 43+30.00

EL = 680.05’

(-)0.4886% (+)0.3812%

VC = 250’

K = 287
-RPH- STA.  34+58.55=

-RPG- STA.  49+18.05

-RPH- STA.  43+08.57=

-L- STA.  82+81.21

-RPH- STA. 46+55.59=

-RPE- STA.  33+61.76

(-) 0.3000%

BEG. SP. CUT DITCH

-RPH- STA. 37+50 RT

EL. 678.37’
END SP. CUT DITCH

-RPH- STA. 41+50 RT

EL. 677.17’

(-)2.5986%

EXISTING GROUND

PROPOSED GRADE 
BEGIN BRIDGE 

-RPH- STA.  56+10.93

BRIDGE

END BRIDGE 

-RPH- STA.  60+19.58

HIGH POINT

-RPH- STA.  56+35.02

ELEV = 684.87

PI = 58+75.00

EL = 685.94’

(+)0.3812%

VC = 645’
K = 216

-RPH- Sta.  57+10.58=

-Y- STA.  76+52.88

-RPH- STA.  59+51.94=

-RPF- STA.  36+02.43

BM # 104

-RPH- STA 55+88.74

4.28’ LT

ELEV = 658.59’

BEG LAT. BASE DITCH

-RPH- STA. 60+50 LT

EL. 638.15’

(-) 0.3000%
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DO NOT USE FOR CONSTRUCTION
PRELIMINARY PLANS

INCOMPLETE PLANS
DO NOT USE FOR R/W ACQUISITION

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.
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SEE SHEETS 6 & 8 FOR -RPH- PLAN

SEE SHEETS 5 & 6 FOR -RPH- PLAN

(-)2.5986%

(-)0.3100%

PROPOSED GRADE 

EXISTING GROUND

K = 175

PI = 66+00.00

EL = 667.10’

VC = 400’

PI -RPH- STA. 62+50 LT

EL. 637.55’

PI -RPH- STA. 63+85 LT

EL. 630.00’

PI -RPH- STA. 64+50 LT

EL. 630.20’
PI -RPH- STA. 65+50 LT

EL. 637.95’

END LAT. BASE DITCH

-RPH- STA. 69+00 LT

EL. 639.00’

(-) 7.4400%

(-) 0.3143% (+) 0.3077%

(+) 7
.7500%

(+) 0.3000%

PI -RPH- STA. 63+50 LT

EL. 630.11’
36" RCP V

DESIGN DISCHARGE

DESIGN FREQUENCY

BASE DISCHARGE

CFS

YRS

YRS

BASE FREQUENCY

OVERTOPPING ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE CFS

CFS

YRS

FT

FT

FT

DESIGN HW ELEVATION

BASE HW ELEVATION

= 50 

= 100

= 634.1

STA. -RPH- 63+85

= 58

= 42

= 633.8

= NA
= NA

= NA

36" RCP V HYDRAULIC DATA

84" RCP V

DESIGN DISCHARGE

DESIGN FREQUENCY

BASE DISCHARGE

CFS

YRS

YRS

BASE FREQUENCY

OVERTOPPING ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE CFS

CFS

YRS

FT

FT

FT

DESIGN HW ELEVATION

BASE HW ELEVATION

= 50 

= 100

= 641.4

STA. -RPH- 69+89

= 380

= 328

= 640.8

= NA
= NA

= NA

84" RCP V HYDRAULIC DATA

PROPOSED GRADE 

EXISTING GROUND

END CONSTRUCTION

-RPH- STA.  88+21.95

ELEV = 645.88’

-RPH- STA.  78+16.81=

-RPF- STA.  35+93.43

PI = 76+00.00

EL = 664.00’

(-)0.3100% (-)1.4607%

VC = 400’
K = 348

PI = 84+90.00

EL = 651.00’

(-)1.4607%

VC = 110’
K = 745

PI = 86+10.00

EL = 649.07’

(-)1.6083% (-)1.4870%

VC = 110’
K = 907

PI = 87+84.85

EL = 646.47’

(-)1.5903%
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DO NOT USE FOR CONSTRUCTION
PRELIMINARY PLANS

INCOMPLETE PLANS
DO NOT USE FOR R/W ACQUISITION

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.
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SEE SHEETS 15 & 21 FOR -Y1- PLAN

SEE SHEETS 15 & 22 FOR -Y1- PLAN

BEGIN CONSTRUCTION

-Y1- STA.  13+00.00

ELEV = 719.32’

PI = 13+50.00

EL = 719.42’

(+)0.2000%

PI = 14+50.00

EL = 719.06’

(-)0.3600% (-)1.7022%

VC = 120’

K = 89

PI = 16+75.00

EL = 715.23’

(-)1.7022% (-)0.3013%

VC = 300’
K = 214

PI = 20+50.00

EL = 714.10’

(-)0.3013%
(-)1.1500%

VC = 200’

K = 236

(-) 2.9400% (-) 1.4556%

BEG. LAT. V DITCH

-Y1- STA. 20+00 RT

EL. 712.38’
END LAT. V DITCH

-Y1- STA. 22+00 RT

EL. 706.50’

BEG. LAT. V DITCH

-Y1- STA. 32+20 LT

EL. 705.70’

END CONSTRUCTION

-Y1- STA.  35+54.00

ELEV = 721.77’

PI = 23+30.00

EL = 710.88’

(+)0.8522%

VC = 195’
K = 97

PI = 25+60.00

EL = 712.84’

(+)0.8522% (-)1.1019%

VC = 265’

K = 136

PI = 31+00.00

EL = 706.89’

(-)1.1019%

(+)3.3524%

VC = 430’
K = 97

PI = 35+03.00

EL = 720.40’

(+)3.3524%
(+)2.6863%

BEGIN BRIDGE 

-Y1- STA.  24+07.85 END BRIDGE 

-Y1- STA.  27+37.76

BM # 102

-Y1- STA 27+40.24

834.04’ RT

ELEV = 674.45’

(-) 0.4200% (+) 7.4875%

(-) 1.4556%

BEG. SP. CUT DITCH

-Y1- STA. 29+50 RT

EL. 706.84’

END LAT. V DITCH

-Y1- STA. 33+00 RT

EL. 711.69’END SP. CUT DITCH

BEG. SP. LAT. V DITCH

-Y1- STA. 31+00 RT

EL. 706.21’ PI -RPH- STA. 32+20 LT

EL. 705.70’

END LAT. V DITCH

-Y1- STA. 33+00 LT

EL. 711.69’
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DO NOT USE FOR CONSTRUCTION
PRELIMINARY PLANS

INCOMPLETE PLANS
DO NOT USE FOR R/W ACQUISITION

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.
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-Y-

SEE SHEETS 12 & 13 FOR -Y- PLAN

730

740

700

710

47464544434241403938

620 620

610 610

66 67

SEE SHEET 14 FOR -Y- PLAN

(-) 1.3700%

END SP. CUT DITCH

-Y- STA. 50+00 RT

EL. 680.08

BEG. SP. CUT DITCH

Y- STA. 48+00 RT

EL. 682.82’

EXISTING GROUND

(-) 5.1560%

(-) 11.0000%

(-) 3.1973%

BEG. LAT. BASE DITCH

-Y- STA. 56+50 LT

EL. 673.89’

PI -Y- STA. 59+00 LT

EL. 661.00’

PI -Y- STA. 60+00 LT

EL. 650.00’

EXISTING GROUND

BEG. LAT. BASE DITCH

-Y- STA. 61+47 LT

EL. 645.30’

END LAT. BASE DITCH

-Y- STA. 61+47 LT

EL. 645.30’

(-) 2.7220%

END LAT. BASE DITCH

-Y- STA. 66+65 LT

EL. 631.20’
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DO NOT USE FOR CONSTRUCTION
PRELIMINARY PLANS

INCOMPLETE PLANS
DO NOT USE FOR R/W ACQUISITION

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.
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SEE SHEETS 7 & 9 FOR -Y- PLAN

104 105 106 107 108 109 110 111 112 113 114 115 116 117

720 720

88 89 90 91 92 93 94 95 96 97 98 99

730 730

730

700

SEE SHEET 15 FOR -Y- PLAN

(+) 1.1558%

BEG. LAT. V DITCH

-Y- STA. 91+95 LT

EL. 676.21’

END LAT. V DITCH

-Y- STA. 96+70 LT

EL. 681.70’

EXISTING GROUND

(+) 0.3467%

(-) 3.3839%

(-) 3.3944%

BEG. SP. CUT DITCH

-Y- STA. 105+00 RT

EL. 680.23’

BEG. SP. CUT DITCH

-Y- STA. 108+00 RT

EL. 681.27’ BEG. LAT. V DITCH

-Y- STA. 113+00 RT

EL. 677.89’

END SP. CUT DITCH

-Y- STA. 115+92 RT

EL. 667.99’

END LAT. V DITCH

BEG. SP. CUT DITCH

-Y- STA. 114+80 RT

EL. 671.78’

EXISTING GROUND
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DO NOT USE FOR CONSTRUCTION
PRELIMINARY PLANS

INCOMPLETE PLANS
DO NOT USE FOR R/W ACQUISITION

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

R/W SHEET NO.

SHEET NO.PROJECT REFERENCE NO.
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SEE SHEET 16 FOR -Y- PLAN

SEE SHEET 17 FOR -Y- PLAN

132131

(-) 1.1867%

(-) 3.1628%

BEG. SP. CUT DITCH

-Y- STA. 128+00 LT

EL. 662.41’ END SP. CUT DITCH

-Y- STA. 131+00 LT

EL. 658.85’

BEG. LAT. BASE DITCH

-Y- STA. 122+00 LT

EL. 669.06’

END LAT. BASE DITCH

-Y- STA. 123+72 LT

EL. 663.62’

(-) 12.9647%BEG. SP. LAT. BASE DITCH

-Y- STA. 126+50 LT

EL. 664.02’

END SP. LAT. BASE DITCH

-Y- STA. 127+35 LT

EL. 653.00’

EXISTING GROUND

(+
) 1

5.5
0%

(+
) 
3
2
.5

0
%

BEG. LAT. BASE DITCH

-Y- STA. 136+24 RT

EL. 637.80’

BEG. LAT. BASE DITCH

-Y- STA. 135+60 RT

EL. 623.80’

PI -L- STA. 136+00 RT

EL. 630.00’
BEG. LAT. BASE DITCH

-Y- STA. 131+65 RT

EL. 631.04’

(-) 1.8100%

END LAT. BASE DITCH

-Y- STA. 135+65 RT

EL. 623.80’

EXISTING GROUND
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DO NOT USE FOR R/W ACQUISITION

HYDRAULICSROADWAY DESIGN

ENGINEER ENGINEER

R/W SHEET NO.
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SEE SHEETS 19 & 20 FOR -Y- PLAN

156

SEE SHEET 18 FOR -Y- PLAN

(-) 9.1353%

END LAT. BASE DITCH

-Y- STA. 150+00 LT

EL. 622.04’

END LAT. BASE DITCH

-Y- STA. 149+53 RT

EL. 598.07’

BEG. LAT. BASE DITCH

-Y- STA. 146+50 RT

EL. 625.75’

PI -L- STA. 148+50 LT

EL. 614.00’

(+) 4.9891%

(+) 8
.0267%

(-) 2
2
.6

1
5
4
%

END. LAT. V DITCH &

BEG. LAT. BASE DITCH

-Y- STA. 146+67 LT

EL. 600.87’

BEG. LAT. V DITCH 

-Y- STA. 145+50 LT

EL. 627.33’

DESIGN DISCHARGE

DESIGN FREQUENCY

BASE DISCHARGE

CFS

YRS

YRS

BASE FREQUENCY

OVERTOPPING ELEVATION

OVERTOPPING FREQUENCY

OVERTOPPING DISCHARGE CFS

CFS

YRS

FT

FT

FT

DESIGN HW ELEVATION

BASE HW ELEVATION

DATE OF SURVEY

W.S. ELEVATION
AT DATE OF SURVEY FT

= 1,027

= 50 

= 623.0

= 1,131

= 100

= 626.4

= 1,122
= <500

= 626.2

= 10/2010

= 601.6  

STA. -Y- 148+00

6’X8’ RCBC HYDRAULIC DATA

EXISTING GROUND

(-) 10.1320%

(+) 0.9160%

BEG. SP. CUT DITCH

-Y- STA. 157+50 LT

EL. 624.59’

END SP. CUT DITCH

-Y- STA. 160+00 LT

EL. 626.88’ BEG. LAT. V DITCH

-Y- STA. 167+00 RT

EL. 623.76’

BEG. LAT. V DITCH

-Y- STA. 169+50 RT

EL. 598.43’

(+) 0.5000%

BEG. SP. CUT DITCH

-Y- STA. 157+00 RT

EL. 623.31’

END SP. CUT DITCH

-Y- STA. 160+50 RT

EL. 625.06’

EXISTING GROUND
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