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I. History/Scope of Project 
 
History/Timeline 
When construction began on Falls Dam in 1978, Wake County staff developed “The Falls 
Lake White Water Study” to consider a whitewater park below the dam.  The study 
found that the tailrace of the Falls Dam was a suitable location for whitewater canoeing. 
In the mid-1990s, when the Triangle area made a bid for the Pan American Games, the 
original whitewater park plan was revisited to create a whitewater slalom course.  As 
the Triangle was unsuccessful in this bid, the course was never built.  In 1996, the 
Raleigh City Council adopted the Neuse River Master Recreation Plan which included the 
possibility of developing a whitewater course within and along the banks of the Neuse 
River, just south and east of the Falls Lake Dam.  In 2003, City of Raleigh residents 
approved a Park Bond Referendum which included funding for the design of the 
whitewater park in this area.  
 
Scope of Work 
At the request of the local paddling community, the City of Raleigh issued a RFQ to 
study installing a paddling feature in the vicinity of Falls of Neuse Road on the Neuse 
River. The City of Raleigh Parks & Recreation Department and the Raleigh City Council 
selected Stewart Engineering, with McLaughlin Whitewater Design Group, to prepare a 
feasibility study to determine if a whitewater course could be developed to allow for the 
use of the area as a whitewater park during low flow periods as well as protecting the 
opportunity for continued use of the area during the less frequent high release days.  
Upon completion of the feasibility study, the design team would then create a 
conceptual plan and 30 percent design development drawings for the proposed 
whitewater park. The conceptual plan could then be used by the local paddling 
community to facilitate fundraising to construct the park. 
 
As noted above, this project is a feasibility study and not a master plan. As suggested 
by the local paddling community and endorsed by the Raleigh City Council on May 19, 
2009, the project included the establishment of a working group (Steering Committee) 
consisting of Parks and Recreation staff, Army Corps of Engineers staff, and several 
paddlers who would review and assist in the development of the conceptual plan. 
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II. Project Location 
 
The study area for the proposed project is located east of the tail race of the Falls Lake 
Dam and the Falls of Neuse Road bridge, south of the River Mill Condominiums, and 
north of the Neuse River Trail (currently under construction).  Historically, the paddling 
community has used this area of the river for practice and play.   
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III. Feasibility Study Process 
 

The feasibility study process for the Falls of Neuse Whitewater Park included a Steering 
Committee led effort that resulted in nine Steering Committee meetings, three 
Community Meetings, and one meeting with the River Mill Condominium community.  
All meeting minutes, handouts, and public comments are located in Appendix I.  The 
following is a summary of the public process: 
 
January 19, 2010 - Steering Committee Meeting #1/Community Meeting #1 
 Opening Remarks 
 Introduction of Project/Design Team Members  
 Vision/Functionality Exercise 
 Hydraulic/Hydrology/Constraints Discussion 

February 15, 2010 – Steering Committee Meeting #2 
 Welcome and Ground Rules 
 Vision Statement and Branding 
 Whitewater Park Impact Research 
 Engineering Update 

March 2, 2010 – River Mill Community Meeting 
 Representatives from the City of Raleigh and Stewart met with the River Mill 

community to discuss and receive comments/questions on the proposed Falls 
Whitewater Park project. 

March 8, 2010 – Steering Committee Meeting #3 
 River Mill Meeting Update 
 Design Criteria Discussion 
 Impact Research 

April 12, 2010 – Steering Committee Meeting #4 
 Full Value Contract 
 Revised Vision Statement 
 Branding Discussion 
 NCWRC Site Visit Recap 
 Webpage Preview 
 Survey Update 

July 14, 2010 – Steering Committee Meeting #5/Community Meeting #2 
 Hydraulic Analysis 
 Feasibility Study 
 Preliminary Conceptual Design 

August 16, 2010 – Steering Committee Meeting #6 
 Impact of Water Diversion in the North Channel 
 Discussion of Dam Images 
 Swift Water Rescue Training Needs 
 Land Based Elements Discussion/Design Session 
 Email from Tom Wright, River Mill Homeowner – Steering Committee Member 

September 21, 2010 – Steering Committee Meeting #7 
 Hydrology/Hydraulic Analysis Update 
 Conceptual Design Wish List 
 NCWRC Memorandum on Fish Passage 
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October 4, 2010 – Steering Committee Meeting #8 
 Fish Passage Discussion 
 Final Water Based Issues Discussion 
 Final Land Based Issues Discussion 
 Vote on Design Approval 

October 27, 2010 – Presentation to City of Raleigh Parks Planning Staff 
 Stewart Engineering presented the proposed Falls Whitewater Park conceptual 

drawing and 30% Design Development drawings for review/questions by City 
staff. 

November 3, 2010 – Community Meeting #3 
 Project Overview 
 Public Involvement Process 
 Program Elements (Water and Land Based) 
 Project Design Presentation 

January 24, 2011 – Steering Committee Meeting #9 
 Schedule and Next Steps 
 USACOE Clarification on Boating/Features Upstream of Bridge 
 Flow Clarification 
 Mechanical Weir Discussion 

Future Presentations/Meetings 
 Parks Recreation and Greenway Advisory Board – March 17, 2011 
 Parks Recreation and Greenway Advisory Board Action Meeting – April 21, 2011 
 City Council – May 3, 2011 (Tentative) 

 
 
 
Vision Statement and Branding 
 
The vision statement and branding (naming) of the proposed park were developed 
through the Steering Committee process. 
 
Vision Statement: “To create a river park that provides multiple water-based 
recreational and educational opportunities throughout as much of the year as possible 
with the known historical release levels.  The river and its natural habitat will be 
enhanced and celebrated through the creation of this project.” 
 
Branding: The branding/naming of the project was discussed over the course of three 
Steering Committee meetings.  City staff noted that the naming of City parks is mostly 
based on geography, not for a specific person, and that the park/facility will officially be 
named through the master plan process.  The agreed upon name/brand for the 
feasibility study and to be utilized in private fundraising is Falls of Neuse Whitewater 
Park.  
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IV. Ideal Program  
During the development of the Feasibility Study, the Steering Committee offered 
direction on the water and land-based elements that should be included as part of the 
project.  The following items were excluded from consideration.  
 National/regional competitions. 
 Electronics: night lighting, buried communications wiring, etc. – The facility will 

operate on a dawn to dusk schedule, precluding the need for lighting. 
 Pedestrian bridge to the island. 

 
Location of Whitewater Course 
The project area encompasses the South Channel from the Falls of Neuse Road Bridge 
to a point 600 feet downstream of the confluence of the North and South Channels.  
This defines an area which includes approximately 2,300 feet of river. The total 
hydraulic drop in this reach is approximately 11.6 feet confirmed by a survey conducted 
in 2009/2010; an average of .5 percent.   This location was selected as it is the only 
current area along the Neuse River where there is enough vertical change in elevation 
to accommodate this type of facility. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Upper reach of South Channel and recommended site of whitewater improvements. 

 
Correlation of Course Gradient and Length 
The gradient range of whitewater courses is between 0.5 percent and 2 percent.  One 
percent is the average gradient for moderately challenging “drop and pool” whitewater 
parks constructed today.  The drop and pool configuration is the most popular because 
it provides waves and holes for practicing skills.   
 
Course Location 
Approximately seven feet of gradient is located in the upper 600 feet of the project 
area. This area is characterized by bedrock ledges riffles and small pools—and is 
indicative of a moderately high gradient river reach.  Downstream of this point to the 
confluence, the gradient is flatter, with continuous riffles, fewer bedrock outcrops and 
no abrupt drops.  The river bottom is cobble and gravel with areas of silt on the 
margins.  Downstream of the confluence the river changes character to a very low 
gradient reach with no bedrock.  The upper end of the large island is assumed to be 
composed of some high bedrock formations overlain by alluvial soils.  The downstream 
end of the island in the area of the confluence is assumed to be all alluvial soil underlain 
by bedrock.   
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Selected Project Area 
The course is located in the upper third of the project area, starting near the Falls of 
Neuse Road bridge and extending down the South Channel.  This area contains over 
half of the usable drop.  A longer course extending to the confluence would only capture 
an additional three feet of drop but would increase the cost due to the additional bank 
protection that would be required.   
 
If the same course were to be constructed in the downstream half of the project area, it 
would be considerably less economical than the upper reach for several reasons: 

1. Higher and more massive structures would be needed to transfer the existing 
gradient downstream.   

2. Transferring the gradient to the lower part of the channel may create significant 
hydraulic head losses. 

3. The course would be perched several feet higher than the adjoining North 
Channel, and there would be a natural tendency for water to seek the lower 
grade.  To resist the long term effects of seepage as well as flood over topping, 
the downstream end of the island would need to be fortified and a lateral seepage 
cutoff wall would likely be needed.   

4. The north river bank at the confluence is private property.  Construction on the 
north bank (bank armoring and drop structure abutments) would require 
permanent easements for construction and maintenance.   

 
In summary, the native fall of the upper third of the project area will support the 
proposed 600 foot-long course.  By inspection, the utmost upstream end of the site is 
the most economical option and the one with least apparent impacts to the banks and 
surrounding vegetation.   

 
Figure 2: Confluence of North and South channels                 Figure 3: Midpoint of South Channel, recommended end 
at downstream end of study area.                                            of whitewater park. 
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WATER-BASED PROGRAM 
The Steering Committee desires that the whitewater park site serve local and regional 
citizens as an anchor for activities that include hiking, biking, walking, fishing, and 
passive viewing.  While this community effort is one the City would embrace as a source 
of great pride, there are no plans to promote visitorship from outside the immediate 
geographical area.  It should be noted that the United States Army Corps of Engineers 
(USACOE) has a mandated release regimen which prescribes the releases from Falls 
Lake.  In over 80 percent of days, on an annual basis, the releases from the lake are 
very low. 
 
As directed by the Steering Committee, the proposed Falls of Neuse Whitewater Park 
includes the following elements: course features, access, channel construction, 
hydraulics, and special events/programs/users. 
 
1. Course Features 
 Provide course with play waves (2 to 3). 
 Hydraulic flow and course difficulty. 

 
The proposed whitewater course responds to the water-based program items by 
providing a course with the following features: 
 The hydraulic profile with three abrupt drops is geared toward recreational 

boating and local freestyle competition.  This configuration with drops separated 
by pools is the most popular for general users although is acceptable for slalom 
races and down river boating.  The drops will have a variety of hydraulic forms 
ranging from beginner waves to an intermediate hole (the upstream-most drop).  
In response to Steering Committee member’s requests, the drops have a slightly 
different alignment so that the approach and exit angles vary.  The hydraulic 
forms should be refined in final design either with three-dimension modeling or a 
physical model.   

 Each drop is separated by a pool varying in length from 125 feet to 150 feet.  The 
pools provide areas for self rescue, resting and queuing space for waiting one’s 
turn to surf on the wave.  The pools are excavated into the river bottom, which 
provide the water depth needed to float the course during low flow and to help 
the formation of play waves.  The water depth will also enable “mystery moves” 
where the participant deliberately submerges his boat on an eddy line.   

 
The course is designed for a flow range of 200 cfs (cubic feet per second) net in the 
South Channel up to approximately 1000 cfs net.  This higher flow corresponds to a 
bank full condition of approximately 5,000 cfs total flow in the river.  In this flow range 
the technical difficulty of the course would range from Class II to Class III on the 
International Scale of River Difficulty (see Appendix II).   
 
The three constrictions concentrate the low flow to the center of the channel and create 
the whitewater drops and adequate depth for navigation.  The hydraulics at the drops 
and the deep pools will accommodate the range of desired recreational and training 
programs listed above.  At the range of operating flows above 200 cfs, the water will be 
of sufficient depth for trick boating moves and floating over the drops without hitting or 
scraping bottom.  Fifty cfs is the likely minimum flow for the course to be navigable in 
standard whitewater canoes and kayaks.   
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2. Access  
 A new put-in just upstream of the Falls of Neuse Bridge but outside of the 

restricted area below the spillway. 
 Intermediate take out at the downstream-most pool at the end of the whitewater 

improvements. 
 A take-out at the existing canoe launch. 
 Access at various points along the whitewater course. 
 Access downstream of the features, to minimize congestion in staging areas. 
 Staging eddies above features. 
 A continuous hardened area at the water’s edge along the right bank (looking 

downstream) that is capable of withstanding foot traffic, including bank 
stabilization. 

 
Access to the water is necessary to enter and exit the course and for self rescue at any 
point along the course.  Self rescue is made possible by the low slope banks which are 
armored with large rocks that provide hand holds and footholds (presently the banks 
are high and nearly vertical at some points).  The upper edge of the bank armoring is a 
continuous large boulder edge that is capable of withstanding foot traffic, albeit with 
limitations.  It will not be a formal pathway or ADA accessible.  The boulder surfaces will 
be natural rock with uneven faces, cracks between boulders and boulder faces that will 
not align with one another.  This will allow a visitor to pick their way along the boulder 
edge, thus keeping traffic off the adjoining planted areas which are more susceptible to 
damage or erosion.   
 
The put-in and new intermediate take-out areas shown on the conceptual plan provide 
formal access to the water and are ADA compliant with regard to surface treatment and 
slopes.  The put- in is edged with large boulders which allow a wheelchair bound 
participant to transfer from the chair to a boat more easily.  The grade of put-in and 
takeout is set at 6 to 12 inches above the 200 cfs water surface elevation, a dimension 
that will diminish as the flow increases and the water rises.  The put in is designed for a 
“seal launch” and the takeout enables beaching the boat or sidling up to a hard edge 
and lifting oneself out of the boat.  The Americans with Disabilities Act does not provide 
specific guidance for canoe and kayak launches, and it is assumed that a disabled 
participant will have the skills and strength/or manned assistance to participate in the 
sport.   
 
3. Channel Construction 
 Utilization of south channel. 
 Stabilization of existing banks. 

 
The course is designed to take advantage of the bedrock river bottom that dominates 
the geology of the site.  The proposed structures which span the river and create the 
hydraulic formations will be built of faux rock to simulate the appearance of the river’s 
natural rock.  The construction of the faux rock features are shown in the conceptual 
plan and the 30% design development drawings. The rocks consist of a grouted rock 
core faced with high strength, reinforced concrete with integral color, stain and texture 
to look like natural rock.  The uppermost drop is built over a natural ledge at the head 
of the South Channel, the lowest point of which (the invert) is elevated slightly over the 
existing grade.  The inverts of the lower two drops are below the existing grade of the  
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river, so the whitewater drop is created by lateral constrictions.  
 

 The river banks in the project area are 
presently being undercut by water 
action, causing banks to slough into the 
river and trees to fall over and block 
the channel.  The Falls of Neuse 
Whitewater Park project will reduce 
erosion with armoring and by 
improving the bank geometry. The 
geometric improvements include a 
lower overall slope to the banks (they 
are nearly vertical in some locations).  
Both banks will be laid back at a 
minimum 2:1 slope and armored with 
un-grouted rock to withstand the 
additional water velocity and foot 
traffic.  The river right (looking 

downstream) bank will have a large boulder edge that conforms to the normal high 
water elevation at 4,000 cfs and marks the transition between armored rock and 
planted shoreline.  The planted shoreline is underlain by buried rip rap to help withstand 
erosion until the trees and other plantings become established.  When mature, the trees 
and herbaceous plants on the forest floor will stabilize the soil, and together with the 
armored shoreline will resist the undercutting which is currently active at the site.  The 
base budget includes quarried rock for the shore armoring with an option for more 
aesthetically pleasing river rounded rock (at additional cost).  The shore armoring also 
includes large feature boulders with one flat surface for seating.  Solitary feature 
boulders will be placed at random intervals and in groups to add visual interest and 
variety.   
 
4. Hydraulics 
 Increased number of boating days. 
 No impact to the 100-year flood plain. 
 Recovery pools between drops. 
 Calm water at eddy exits to encourage beginner’s use and maximize time before 

flushing. 
 Deep, long eddy lines for mystery moves. 
 Diversion weir for augmenting flow to the course. 

1) Option 1 – Fixed Crest Diversion 
2) Option 2 – Movable Crest Diversion 
3) Option 3 – Less Effective Crest Diversion  

 
The project is located just downstream of Falls Lake Dam where the river bifurcates at a 
large island into two distinct channels.  The South Channel is the desired location for 
whitewater features; however, it receives the minority of the river flow.  This analysis 
presents an estimate of the number of boating days in the South Channel with and 
without a diversion weir. 
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Hydrology/Boating Days 
Water at the site is highly regulated by the Army Corps of Engineers’ Falls Lake Dam.  
The purpose of the dam is flood control, water quality, water supply, and recreation, but 
it does not include special releases for whitewater boating.  Therefore no special 
releases are contemplated by this project.   
 
This analysis uses historic data from USGS Gauge No. 087183 located just downstream 
of the Falls Lake Dam outlet.   The gauge is less than 200 yards from the project site 
with no significant inflow other than the dam and is therefore an excellent indicator of 
site hydrology.  The years analyzed start in 1985, the year that Falls Lake was filled, to 
2009, the most recent full year of records.  It should be noted that the historic data 
from USGS is the average daily flow and not instantaneous flow, which tends to smooth 
any fluctuations in water release from the dam.  Therefore there will likely be more 
periods of boatable water than presented due to high flow during some hours of the day 
but not others. Key hydrologic statistics1 include the following: 

 Drainage area 771 square miles 
 Long term average discharge:  765 cfs 
 Highest known flood (18 September 1945): 20,700* 
 *(23,300 cfs published by U.S. Geological Survey) 
 Maximum discharge: since filling of dam:  7,462 cfs (9/15/1996 --Hurricane Fran) 
 Regulatory 100 year event:  11,100 cfs 

 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Mean 692 966 1277 1017 427 314 304 268 441 374 398 616
Median 247 426 517 367 171 165 164 167 165 167 128 151
85th Percentile 70 106 146 137 125 120 121 129 125 116 80 66  
Figure 4:  Table of Mean, Median and 85 Percentile Flow (cfs)   
Note: the median flow is the most reliable indicator of actual conditions in the river, as high flow events can skew results 
in a river where low flows are the norm.   

 
This analysis presents the estimate of useable boating days in the South Channel based 
upon the following Steering Committee, agreed upon criteria: 

1. Useable boating days are defined as a minimum net flow of 200 cfs in the South 
Channel.  This corresponds to the low range of discharge in man-made whitewater 
parks of similar channel width and fall.  Boating and other water activities will be 
possible and popular at lower flows; however, the quality of the experience is 
subjective.  To eliminate subjectivity, the 200 cfs was selected as an objective cut 
off because it corresponds to what customers will pay for at other courses where 
admission is charged.  At the Steering Committee’s request an analysis of minimal 
navigation using 50 cfs net flow in the South Channel has also been included.   

2. Days where flows are high, nearing a bank-full condition have also been 
discounted.  This flow is approximately 4,000 cfs and eliminates only a small 
number of days due to the flood control and water management at the Falls Lake 
Dam. 

 

                                               
1Source: US Army Corps of Engineers. 
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Flow Split at the North/South Channels 
The early hydraulic analysis of the flow split relied on visual observations, one-
dimensional computer modeling (Hec Ras) and hand calculations.  With this it was 
estimated that the south channel captured 20 to 30 percent of the river flow.  It was 
observed that there was significant cross flow at the head of the island as water 
crossed from the south side of the river to the north.  Because of the limitations of 
one dimensional modeling to describe crossing flows, a two-dimensional analysis was 
performed using SRH2D software with SMS for pre and post processing.  This two- 
dimensional analysis showed that the early estimates of flow capture were too high.  
The two dimensional modeled flow split is shown in Figure 5: 

 
 
 
 
 
 
 
 
 
 
 

   Figure 5: Modeled/Interpolated Flow Split between North and South Channels. 
 
 
 

 
Figure 6:  Model output for 200 cfs Flow Split, Existing Conditions 
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 Estimated Existing Flow Split
Total Flow 

(cfs)

100 25 25% 75 75% Interprolated

200 48 24% 152 76% Modeled

500 78 16% 422 84% Interprolated

1000 132 13% 868 87% Modeled

2000 260 13% 1740 87% Interprolated

South Channel Flow 

(cfs)

North Channel Flow 

(cfs)



  
  

 
Figure 7:  Model output for 1000 cfs Flow Split, Existing Conditions 
 
 
Based upon the 2D analysis, approximately 1,500 cfs total river flow would be needed 
for the South Channel to receive 200 cfs, the lower range of boating according to the 
criteria.  An analysis of boating days from historic flow data shows that on average 
there are only 35 days per year that meet the recommended 200 cfs flow in the South 
Channel and 165 days of the minimum 50 cfs flow.  Therefore a diversion weir was 
considered2.  The monthly distribution of existing boating days is shown in Figure 8. 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec All Year
50 CFS flow in South Channel (existing) 17 23 27 23 10 9 9 4 6 8 9 14 165
200 CFS flow in South Channel (existing) 5 5 7 6 1 1 1 1 1 1 2 4 35

Figure 8: Boating Days by Month without Diversion 

Diversion Weir 
The early diversion criteria, proposed to divert water at the median flows leaving the 
lower and higher flows unchanged, were developed following the initial Steering 
Committee meeting in January 2010.  The fixed crest diversion (Option 1) was designed 
to be most effective during the 500 to 2,000 cfs range with diminished effects at higher 
and lower flows.  However, the NCWRC concerns over lowering the flows in the North 
Channel during the spring fish migration period (if/when Milburnie Dam, located 
downstream, is removed to facilitate fish migration) led to renewed discussion of a 
movable or mechanical diversion weir (Option 2).  
 
The movable or mechanical diversion weir would be lowered from March through May to 
maintain the normal flows in the North Channel as much as possible.  An analysis of the 
movable diversion, however, revealed that many of the added boating days occur in the 
spring and would be eliminated by the movable weir.  This led to a third option of a 
smaller fixed crest diversion that would leave more water in the North Channel during 
fish migration season, but would yield more boating days than the movable diversion 
weir.   

                                               
2 This figure is lower than the original boating 45 days presented in earlier drafts.  This is due to an error in the number of 
years used in computing the averages.   
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Existing vs. Proposed Conditions (South Channel)

River Discharge  Net Difference 
(CFS) (%)  (CFS) (%)  (CFS) (CFS)
100 25% 25 25% 25 0
200 24% 48 25% 50 2

500 16% 78 40% 200 122
1000 13% 132 40% 400 268
2000 13% 260 25% 500 240

Existing vs. Proposed Conditions (North Channel)

Existing Flow in North Channel Proposed Flow in North Channel

River Discharge  Existing Flow Proposed Flow Net Difference 

(CFS) (%)  (CFS) (%)  (CFS) (CFS)

100 75% 75 75% 75 0

200 76% 152 75% 150 ‐2

500 84% 422 60% 300 ‐122
1000 87% 868 60% 600 ‐268

2000 87% 1740 75% 1500 ‐240

Existing Flow in South Channel Proposed Flow in South Channel

Existing Flow Proposed Flow

Option 1 Fixed Crest Diversion 
The fixed crest diversion is a notched weir.  The low flow notch in the weir serves to 
maintain the low flow in the North Channel by allowing low flow to pass unimpeded.  As 
the flow increases towards 500 cfs, the water backs up behind the diversion and flows 
more strongly into the South Channel.  As the water rises further it flows over the top of 
the diversion and preserves the existing flows in the North Channel and preserves the 
overall conveyance of the river during high flows.  Target diversion is shown in Figure 9.   
                                                      
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                            
 
                   Figure 9: Existing vs Proposed Flow - Fixed Crest Diversion (Option 1) 
 
 
 
 

 
 
Diversion Option 1 – a faux rock weir with a low 
flow notch (shown at low flow).   
 
 
 
 
 
 
 
 
 
 
 

Figure 10: Boating Days with Fixed Crest Diversion (Option 1) 

Boating Days at 
200 CFS Flow 
With Fixed Crest 
Diversion Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

All 
Year 

Existing Conditions 
with no Diversion 4.56 5.36 6.88 5.68 0.72 0.72 1.12 0.8 1.32 1.16 2.16 4.04 34.52 
Proposed Fixed 
Crest Diversion 10 12.2 14.56 11.44 3.68 2.68 2.08 2.4 2.8 2.84 5.36 7.72 77.76 
Increased Days 5.44 6.84 7.68 5.76 2.96 1.96 0.96 1.6 1.48 1.68 3.2 3.68 43.24 
Percentage Increase 119% 128% 112% 101% 411% 272% 86% 200% 112% 145% 148% 91% 125% 
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Option 2 - Movable Crest (Mechanical Weir) Diversion  
The NCWRC expressed concerns (see the NCWRC memorandum in Appendix IV) with 
Option 1, Fixed Crest Diversion, with regard to future fish passage through the project 
area.  The North Channel will be the primary passage for shad, striped bass and other 
migratory fish since it has the deepest water and because the South Channel would be 
constricted with whitewater drops, causing potential blockages.  The proposed lower 
flow in the North Channel, and resulting reduction in water depth, could prevent fish 
from passing.  (This would have to be confirmed with field measurements using known 
data for the fish’s preference of water depth and velocity.)   
 
The movable crest diversion, as shown in the drawing below, would alleviate some of 
the concerns expressed by the NCWRC by maintaining more natural flow conditions 
during the critical migration period of March 1 to June 1.  Upon analysis of the impact of 
the movable crest diversion it was determined that a third of the added boating days 
would be eliminated due to the diversion being unused during the spring, the time when 
most of the added days are available.  Figure 11 shows the results.   
 
Boating Days 200 CFS Flow Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec All Year
Existing Conditions, No Diversion 4.56 5.36 6.88 5.68 0.72 0.72 1.12 0.80 1.32 1.16 2.16 4.04 34.52
Proposed With Fixed Crest Diversion 10.00 12.20 14.56 11.44 3.68 2.68 2.08 2.40 2.80 2.84 5.36 7.72 77.76
Proposed With Movable Crest Diversion 10.00 12.20 6.88 5.68 0.72 2.68 2.08 2.40 2.80 2.84 5.36 7.72 61.36
Increased Days 5.44 6.84 0.00 0.00 0.00 1.96 0.96 1.60 1.48 1.68 3.20 3.68 26.84
Percentage Increase 119% 128% 0% 0% 0% 272% 86% 200% 112% 145% 148% 91% 78%  
Figure 11: Boating Days with Movable Crest Diversion (Option 2) 
 
 

 
 
 
 

Diversion Option 2 – a moveable crest 
diversion shown in the down position.  
Dashed lines indicate the raised position.   
The center portion is made of a composite 
material or steel.  The abutments are faux 
rock.   
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Option 3 - Smaller Fixed Crest Diversion 
Consideration of the movable crest diversion and its disadvantages of the lost boating 
days and potential future maintenance costs led the design team to consider an 
alternate fixed diversion.  A 
smaller fixed diversion would 
leave more flow in the river 
and attempt to match the 
performance of the movable 
crest diversion.  As a trial run, 
the design team utilized the 
following criteria: provide 200 
cfs boating flow midway 
between the existing condition 
(1,500 cfs) and the proposed 
Option 1 (500 cfs total river 
flow).  In this option the 
boating flow would begin at 
1,000 cfs. 
 
                                         Figure 12:  Existing vs. Proposed Flow with Smaller Fixed Crest Diversion  
 

 
 
 
 
Diversion Option 3 – a faux rock weir 
with a wider notch.  The wider notch 
leaves the lower and moderate flows 
unchanged in the north channel.   
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
Boating Days 200 CFS Flow Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Existing Conditions, No Diversion 4.56 5.36 6.88 5.68 0.72 0.72 1.12 0.80 1.32 1.16 2.16 4.04 34.52
Proposed With Smaller Fixed Diversion 6.84 9.90 11.50 9.00 2.20 2.50 2.10 2.05 2.80 2.75 4.85 7.50 65.70
Increased Days 2.28 4.54 4.62 3.32 1.48 1.78 0.98 1.25 1.48 1.59 2.69 3.46 30.70
Percentage Increase 50% 85% 67% 58% 206% 247% 88% 156% 112% 137% 125% 86% 90%

Figure 13:  Boating Days with Smaller Fixed Crest Diversion (Option 3) 

 

 

Existing vs. Proposed Conditions (North Channel)
Existing Flow in North Channel Proposed Flow in North Channel

River Discharge  Existing Flow Proposed Flow Net Difference 
(CFS) (%)  (CFS) (%)  (CFS) (CFS)

100 75% 75 75% 75 0
200 76% 152 76% 152 0

500 84% 422 80% 400 ‐22
1000 87% 868 80% 800 ‐68
2000 87% 1740 80% 1600 ‐140

Existing vs. Proposed Conditions (South Channel)

Existing Flow in South Channel Proposed Flow in South Channel

River Discharge  Existing Flow Proposed Flow Net Difference 

(CFS) (%)  (CFS) (%)  (CFS) (CFS)

100 25% 25 25% 25 0

200 24% 48 24% 48 0

500 16% 78 20% 100 22

1000 13% 132 20% 200 68
2000 13% 260 20% 400 140
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As noted in the preceding figures, and due to the necessity for fish passage from March 
to May, the smaller fixed crest diversion is recommended, adds to the annual boating 
days exceeding the performance of the movable crest diversion.   It also avoids the 
capital and maintenance cost of the movable gate.  The Steering Committee, during the 
January 24, 2011 meeting, voiced approval for Option 3 which offers a compromise 
between Option 1 and Option 2. 

In addition, at the January 24, 2011 Steering Committee meeting, members also voiced 
unanimous support for the following motion that would delay consideration of fish 
passage design elements until environmental review and permitting of the project:  

“It is the opinion of the NCWRC that if Milburnie Dam should be removed or other 
fish passage provided around Milburnie Dam, diadromous fish might traverse up 
river to the Falls of Neuse Whitewater Park.  The Steering Committee is amenable 
to design elements if necessary that will allow for the passage of diadromous fish 
up river, should this dam be removed or other fish passage provided around 
Milburnie Dam.  The details of which will be resolved during the environmental 
review and permitting process.” 

 
5. Special Events/Programs/Users 
 Allow multiple users (kayakers, canoeists, tubers, fishermen, etc.). 
 Informal citizen races. 
 Local slalom and freestyle events targeted at experienced boaters in those 

disciplines. 
 Events/course programming for beginners, families, and children. 
 Per event or demand slalom gates. 
 Swift water rescue training. 

 
A key consideration in the development of the feasibility study was to ensure that the 
proposed whitewater park could be utilized by multiple user groups, not just for 
whitewater kayaking.  The proposed design will accommodate fishermen, those merely 
interested in viewing, and other river enthusiasts.  On days when the cfs flow is not 
sufficient to support whitewater kayaking it is anticipated that the area will be utilized 
for other river recreational uses such as tubing. 
 
Competitive Events 
The course is 600 feet in length including portions of the start pool and the pool 
downstream of the last drop.  The hydraulics at the ledges will support local freestyle 
events at the 200 cfs flow level, but due to the infrequency of high flows it cannot 
support regularly scheduled events.  A scheduled event would be possible through a 
special release from Falls Lake Dam; however, releases for recreational purposes  is not 
part of the dam’s authorization3 and as such can not be a requirement of this project.   
 
For whitewater slalom, an Olympic event, the minimum course length is 250 meters 
(820 feet) and the maximum course length is 400 meters (1312 feet).  The minimum 
course would have to include a portion of the natural channel downstream of the 
project.  The slalom event and slalom training requires gates to be suspended over the 
                                               
3 Thomas Freeman, USACE personal communication 
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river by wires.  For events, the gates are installed temporarily and taken down 
afterwards.  Training gates could be left up all year.  Training gates require a dedicated 
group to maintain and pull aside when not in use so as not to inconvenience other 
course users.  The gates would be subject to periodic damage by floods and the 
suspension wires are a possible source of conflict with fishermen whose lines could 
become caught on them.  As noted above, permanent power, communications and 
wiring for events are not included in the project, so these items would need to be added 
on an as-needed and temporary basis.   
 
Citizen races and family events would not be subject to the same requirements as more 
formal events so they could be held more frequently.   
 
Swift Water Rescue 
The course will be usable by swift water rescue personnel for training.  The abrupt drops 
and deep pools between the drops will provide adequate depth for swimming and 
wading as well as hydraulics for tethered boogie board training.  Tie-off points to the 
shore will be available in the cracks and spaces between the loose boulder edge, though 
the anchoring mechanisms would have to be provided by the users.  Rescue groups 
requested midstream pinning points and a submerged automobile for rescue training.  
These two items are not provided in the base project but may be added on an as 
needed basis, provided that they obtain any necessary environmental permits.  It 
should be noted that pining points and other obstructions should be temporary 
installations, as they could impede the use of the course by other groups.   
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LAND-BASED PROGRAM 

As a compliment to the Falls of Neuse Whitewater Park, the Steering Committee desires 
to create amenities to serve the park, including upgraded parking facilities with 
pedestrian access and enhanced landscaping along the riverbank and between the park 
and parking areas.  It is also critical that the new access routes and support facilities be 
seamlessly integrated into the Neuse River Trail, which is currently under construction 
immediately adjacent to the proposed park. 
 
Therefore the proposed Falls of Neuse Whitewater Park includes the following elements:  
access/accessibility/circulation, bathroom/changing facility, spectator viewing area, 
shoreline stabilization, and signage/lighting. 
 
1. Access, Accessibility, and Circulation 
 ADA access. 
 Existing drive access improvements. 
 Improvements to canoe launch. 
 Parking needs, including accommodations for boaters. 

 
The new Whitewater Park will be located in an area that makes it impractical to utilize 
the existing parking facilities at the dam, or at the canoe launch area to the east as 
primary parking areas.  In order to accommodate the additional vehicular traffic at the 
park, a new paved parking lot will be provided just south of the access drive from Falls 
of Neuse Road to the existing canoe launch.  Improvements to the drive are currently 
under way.  The proposed parking lot is designed for thirty-nine cars and boat trailers, 
or forty-nine cars.  Parking spaces designated for boaters will be wider than the 
standard parking spaces to allow for side loading and unloading of kayaks, canoes, etc.  
Early in the design process, parallel parking along the canoe launch access road was 
considered, but was deemed to be an impediment to circulation, and therefore removed 
from consideration. 
 
A locking gate will be provided at the entrance from Falls of Neuse Road.  Initially, this 
gate will remain unlocked except during adverse weather or flood conditions in order to 
protect the public.  There was much discussion among the steering committee members 
of how to monitor and control access to the Falls of Neuse Whitewater Park.  The City of 
Raleigh is currently considering methods to control access to city parks after hours, and 
these methods may be implemented at the site in the future.  As planned, the 
Whitewater Park will be in operation from sunrise to sunset. 
 
The parking lot will contain accessible parking spaces, and an accessible route will be 
provided from the parking facilities to the put-in and take-out areas for the Whitewater 
Park.  Direct access to the put-in and take-out areas will be provided by a series of 
stairs and connected sidewalks.  Pedestrian access to and along the river is designed to 
minimize conflicts between disparate users, such as fisherman, greenway users, and 
boaters.  A more direct route for people carrying kayaks or canoes has been created 
apart from the accessible routes. 
 
During early Steering Committee meetings, improvements to the existing canoe launch 
were discussed, with particular attention paid to ADA accessibility.  It was determined 
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that the canoe launch area is outside of the current scope of the Whitewater Park 
project and that any improvements to that facility would be made as part of the Neuse 
River Trail greenway construction project. 
 
2. Bathroom/Changing Facility 
 Provision of public bathroom facilities. 
 Indoor/outdoor shower facilities. 
 Changing area. 

 
The feasibility study for the Whitewater Park includes bathroom and changing facilities 
for park users as a future phase of the development.  These facilities are outside of the 
current scope of the project, but should be considered in the context of an overall 
master plan for a future City of Raleigh park on the property.  This building would 
include ADA accessible bathrooms, changing areas and indoor and outdoor shower 
facilities.  The current plan is for a building approximately five hundred square feet in 
size.  The building would be available to all park users, as well as greenway users 
during normal hours of operation.  This building would be constructed adjacent to the 
ADA accessible parking spaces in the new parking lot. 
 
3.  Spectator Viewing Area 
 Seating capacity. 
 Use of natural materials. 
 Maximum vantage point. 

 
A spectator viewing area will be provided across the Neuse River Trail from the first 
drop in the Whitewater Park.  This area will provide seating for a maximum of seventy-
five people, including an ADA accessible area.  The seating will be incorporated into the 
side slope of the approach ramp for the Falls of Neuse replacement bridge, providing an 
elevated vantage point that allows viewers to see downstream along the entire length of 
the whitewater course.  This seating area will be accessed directly from the Neuse River 
Trail.  Careful consideration has been given to selection of materials for this area, and 
local, natural materials including wood and stone will be used where possible to 
construct the viewing area. 
 
4. Shoreline Stabilization 
 Repair, re-vegetation, and protection of river bank and riparian buffers. 
 Screening of parking facilities. 
 Removal of invasive plants. 

 
As noted in the water based elements section of this feasibility study, there will be 
significant changes along the river bank along the north and south banks, including 
reshaping of the bank to repair decades of erosion and undermining of the bank.  This 
will provide a great opportunity to remove invasive plant materials from the bank that 
have established over decades, and replace them with more native and local trees and 
shrubs.  In time, the new plantings, in conjunction with shoreline armoring, will provide 
a healthier, natural protective riparian edge for the river, helping to reduce erosion from 
dam releases and abnormally high water conditions.   
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A similar approach will be taken to enhance the shoreline stabilization on the north side 
of the northern channel along the River Mill Condominiums property line.  At the final 
Steering Committee meeting on January 24, 2011, the Steering Committee voted 
(seven to three with one abstention) to include the stabilization effort as part of the 
final construction documents and permitting for the project. The City will work closely 
with the River Mill community to provide a natural vegetated shoreline that enhances 
the river bank while meeting environmental requirements. 
 
Additionally, landscaping will be installed to enhance and screen the new parking lot 
from the right of way, and to minimize the view from the Neuse River Trail.  Areas 
denuded during construction of the access drive and parking lot will be replanted with 
locally grown, native plant material that will help return the area to a more natural 
condition. 
 
5. Signage and Lighting 
 U. S. Army Corps of Engineers participation signage. 
 Educational/ safety signage. 
 Environmental education. 
 Voice notification system. 
 Site Lighting 

 
A unified signage package will be created for the park, incorporating standards from the 
U.S. Army Corps of Engineers and the City of Raleigh.  Signs will be located strategically 
along the course and in common areas that address items such as boater safety, user 
regulations, wayfinding, and environmental education.  The City of Raleigh will work 
closely with the U.S. Army Corps of Engineers to provide signage as appropriate for 
each authority.  The City of Raleigh has adopted a Master Signage Plan for use in parks 
and along the Neuse River Trail, and the standards of that plan will be incorporated into 
the Whitewater Park signage where possible. 
 
The U.S. Army Corps of Engineers currently incorporates a “Giant Voice” notification 
system for warning boaters and fishermen when water releases from the dam are being 
increased.  The current system is loud enough to be heard in the vicinity of the put-in 
for the Whitewater Park. 
 
The provision of lighting for the water course or parking lots is not part of the scope of 
this project. 

_____________________________________________________________________________________________ 
Falls of Neuse Whitewater Park Feasibility Study  20  
City of Raleigh Parks & Recreation 



  
  

VI. Falls of Neuse Whitewater Park Plan 

 
This preliminary conceptual plan was presented to the Steering Committee on 
September 21, 2010 for review and consideration. 
 
 

 
During the Steering Committee meeting, members were directed to study the 
preliminary conceptual plan and provide comments/suggestions to be incorporated into 
the final plan to be presented at the November 3, 2010 Community Meeting. 
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Final Conceptual Plan presented at Community Meeting #3 on November 3, 2010. 
 
Changes from the 9/21/10 draft to the final 11/3/10 version include:  
 finalizing put-in and take out areas,  
 direct connections from parking lot to take-out area,  
 the parking lot was rotated to accommodate existing topography, and 
 parking spaces were widened or increased in size to accommodate loading and 

unloading of kayaks. 
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VII. Estimate of Probable Cost 
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Appendix I  
Public Process 

















































































































































































































































































































































































































































































  
  

 
 
 
 
 
 
 
 
 
 
 

Appendix II  
International Scale of River Difficulty 
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APPENDIX II - INTERNATIONAL SCALE OF RIVER DIFFICULTY 

Class I: Easy. Fast moving water with riffles and small waves. Few obstructions, 
all obvious and easily missed with little training. Risk to swimmers is slight; self-
rescue is easy. 

Class II: Novice. Straightforward rapids with wide, clear channels which are 
evident without scouting. Occasional maneuvering may be required, but rocks and 
medium sized waves are easily missed by trained paddlers. Swimmers are seldom 
injured and group assistance, while helpful, is seldom needed. Rapids that are at 
the upper end of this difficulty range are designated "Class II+". 

Class III: Intermediate. Rapids with moderate, irregular waves which may be 
difficult to avoid and which can swamp an open canoe. Complex maneuvers in fast 
current and good boat control in tight passages or around ledges are often 
required; large waves or strainers may be present but are easily avoided. Strong 
eddies and powerful current effects can be found, particularly on large-volume 
rivers. Scouting is advisable for inexperienced parties. Injuries while swimming are 
rare; self-rescue is usually easy but group assistance may be required to avoid long 
swims. Rapids that are at the lower or upper end of this difficulty range are 
designated "Class III-" or "Class III+" respectively. 

Class IV: Advanced. Intense, powerful but predictable rapids requiring precise 
boat handling in turbulent water. Depending on the character of the river, it may 
feature large, unavoidable waves and holes or constricted passages demanding fast 
maneuvers under pressure. A fast, reliable eddy turn may be needed to initiate 
maneuvers, scout rapids, or rest. Rapids may require “must'' moves above 
dangerous hazards. Scouting may be necessary the first time down. Risk of injury 
to swimmers is moderate to high, and water conditions may make self-rescue 
difficult. Group assistance for rescue is often essential but requires practiced skills. 
A strong Eskimo roll is highly recommended. Rapids that are at the upper end of 
this difficulty range are designated "Class IV-" or "Class IV+" respectively. 

Class V: Expert. Extremely long, obstructed, or very violent rapids which expose a 
paddler to added risk. Drops may contain large, unavoidable waves and holes or 
steep, congested chutes with complex, demanding routes. Rapids may continue for 
long distances between pools, demanding a high level of fitness. What eddies exist 
may be small, turbulent, or difficult to reach. At the high end of the scale, several 
of these factors may be combined. Scouting is recommended but may be difficult. 
Swims are dangerous, and rescue is often difficult even for experts. A very reliable 
Eskimo roll, proper equipment, extensive experience, and practiced rescue skills are 
essential. Because of the large range of difficulty that exists beyond Class IV, Class 
V is an open ended, multiple level scale designated by Class 5.0, 5.1, 5.2, etc... 
Each of these levels is an order of magnitude more difficult than the last. Example: 
Increasing difficulty from Class 5.0 to class 5.1 is a similar order of magnitude as 
increasing from Class IV to Class V.  
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Class VI: Extreme and Exploratory. These runs have almost never been 
attempted and often exemplify the extremes of difficulty, unpredictability and 
danger. The consequences of errors are very severe and rescue may be impossible. 
For teams of experts only, at favorable water levels, after close personal inspection 
and taking all precautions. After a Class VI rapids has been run many times, the 
rating may be changed to an appropriate Class 5.x rating. 

Developed by American Whitewater for rating of rivers for private (non commercial) 
boating.  Does not necessarily apply to professionally guided rafting.   

 

 





  
  

 
 
 
 
 
 
 
 
 

Appendix III 
Hydrologic Impacts of Project 
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Appendix III - Hydrologic Impacts of Project 

 

Flood Impacts 

The project lies within a regulated flood plain and therefore the project must meet a 
zero rise criteria.  The certified FEMA regulatory model (HEC-RAS) for the Falls of 
the Neuse River was obtained and used for the project1.  The main structures of 
concern within the project reach include the Falls of Neuse Road Bridge and the 
River Mills Condominiums on the north bank of the river.  The FEMA existing 
conditions model was modified to include cross sections at the proposed river 
features as well as critical locations such as high bedrock areas or adjacent to the 
structures of concern.  The model was executed and baseline existing hydraulic 
conditions were established.  The existing conditions model was modified to reflect 
the proposed whitewater course features and run to determine the impacts to the 
flood plain.  As shown in the following table the proposed improvements result in 
zero rise to the regulatory floodplain, as measured in tenths of a foot.  Further 
refinements to the whitewater course should be modeled during final design to 
determine ultimate impacts to the regulatory floodplain and structures of concern.  
The additional modeling and supporting documentation will likely be required as a 
portion of a floodplain development permit application.  While it is not likely that a 
substantial increase in flood elevations will occur as a result of the project, the 
impact once final design is completed should be discussed with the local floodplain 
administrator to determine if a floodplain development permit will be required or if 
a revision to the base flood elevations via the CLOMR/LOMR FEMA process will be 
required. 

                                                            
1 There is a new model which incorporates the proposed Falls of the Neuse Road Bridge, however it has not been 
certified by FEMA and was not available for design at the time of this study.  
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Proposed Conditions Existing Conditions Difference

River Sta Q Total W.S. Elev River Sta Q Total W.S. Elev

(cfs) (ft) (cfs) (ft) (ft)

12350 11100 205.19 12350 11100 205.16 0.03

12300 11100 205.21 12300 11100 205.18 0.03

12230 11100 205.22 12230 11100 205.19 0.03

12190 11100 205.18 12190 11100 205.14 0.04

12170 Bridge 12170 Bridge 0

12150 11100 205.16 12150 11100 205.13 0.03

12100 11100 205.17 12100 11100 205.14 0.03

12060 11100 205.17 12060 11100 205.14 0.03

12010 11100 205.13 12010 11100 205.12 0.01

12009 11100 205.13

12008 11100 205.15

11931 11100 205.1

11930 11100 205.09 11930 11100 205.1 ‐0.01

11929 11100 205.09

11860 11100 205.09 11860 11100 205.08 0.01

11801 11100 205.06

11800 11100 205.06 11800 11100 205.06 0

11799 11100 205.06

11710 11100 205.07 11710 11100 205.07 0

11590 11100 205.07 11590 11100 205.07 0

11540 11100 205.06 11540 11100 205.06 0

11470 11100 205.05 11470 11100 205.05 0

11370 11100 205.02 11370 11100 205.02 0

11270 11100 204.99 11270 11100 204.99 0

11170 11100 204.97 11170 11100 204.97 0

11080 11100 204.97 11080 11100 204.97 0

10980 11100 204.95 10980 11100 204.95 0

10890 11100 204.91 10890 11100 204.91 0

10800 11100 204.86 10800 11100 204.86 0

10710 11100 204.83 10710 11100 204.83 0

10590 11100 204.82 10590 11100 204.82 0

10490 11100 204.76 10490 11100 204.76 0

10400 11100 204.73 10400 11100 204.73 0

10290 11100 204.69 10290 11100 204.69 0

10200 11100 204.69 10200 11100 204.69 0

10100 11100 204.63 10100 11100 204.63 0

10000 11100 204.62 10000 11100 204.62 0

67 11100 202.1 67 11100 202.1 0

 Tabular data from model run at 11,100 cfs flow.   
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Impacts of Diversion to South Channel 

The Diversion Option 1 reduces available water was analyzed for impacts to depth 
and flow in the North Channel.  A similar analysis was not done for Option 3, but 
should be performed if it is considered further.   

The existing and proposed conditions in the North Channel were modeled in Hec 
Ras using the flow split from the 2D modeling.  The flows 200 and 1,000 cfs net in 
the river were used.  The resulting flows as modeled below are: 

Total River Flow  Proposed Conditions North Channel  Existing Conditions North Channel 

200 cfs  150 cfs  152 cfs 

1000 cfs  600 cfs  868 cfs 

 

HEC‐RAS  Plan: Plan 01   River: Neuse   Reach: North Split HEC‐RAS  Plan: Plan 01   River: Neuse   Reach: North Split

Reach River Sta Q Total W.S. Elev Vel Chnl Top Width Reach River Sta Q Total W.S. Elev Vel Chnl Top Width WSEL Difference Velocity Diff. Width Diff.

(cfs) (ft) (ft/s) (ft) (cfs) (ft) (ft/s) (ft) (ft) (ft/s) (ft)

North Split 12060 150 192.24 2.77 127.53 North Split 12060 152 192.25 2.78 127.66 ‐0.01 ‐0.01 ‐0.13

North Split 12060 600 193.15 2.61 251.46 North Split 12060 868 193.55 2.58 268.58 ‐0.40 0.03 ‐17.12

North Split 12010 150 191.81 1.98 111.08 North Split 12010 152 191.82 1.99 111.24 ‐0.01 ‐0.01 ‐0.16

North Split 12010 600 192.88 2.79 152.86 North Split 12010 868 193.3 2.99 199.74 ‐0.42 ‐0.2 ‐46.88

North Split 11930 150 191.27 2.61 76.16 North Split 11930 152 191.28 2.61 76.54 ‐0.01 0 ‐0.38

North Split 11930 600 192.45 3.33 136.48 North Split 11930 868 192.84 3.7 143.14 ‐0.39 ‐0.37 ‐6.66

North Split 11860 150 190.84 2.52 55.77 North Split 11860 152 190.84 2.53 55.86 0.00 ‐0.01 ‐0.09

North Split 11860 600 191.66 4.58 103.09 North Split 11860 868 191.95 5.34 113.71 ‐0.29 ‐0.76 ‐10.62

North Split 11800 150 190.49 1.9 152.48 North Split 11800 152 190.49 1.92 152.5 0.00 ‐0.02 ‐0.02

North Split 11800 600 191.19 3.2 158.66 North Split 11800 868 191.49 3.67 161.62 ‐0.30 ‐0.47 ‐2.96

North Split 11710 150 188.78 3.52 98.6 North Split 11710 152 188.79 3.5 98.69 ‐0.01 0.02 ‐0.09

North Split 11710 600 189.41 5.62 106.28 North Split 11710 868 189.71 6.22 111.25 ‐0.30 ‐0.6 ‐4.97

North Split 11590 150 187.93 1.73 126.73 North Split 11590 152 187.93 1.75 126.82 0.00 ‐0.02 ‐0.09

North Split 11590 600 188.95 2.43 173.69 North Split 11590 868 189.42 2.63 180.58 ‐0.47 ‐0.2 ‐6.89

North Split 11560 Lat Struct North Split 11560 Lat Struct

North Split 11540 150 187.55 2.55 104.77 North Split 11540 152 187.56 2.55 105.51 ‐0.01 0 ‐0.74

North Split 11540 600 188.8 2.36 186.23 North Split 11540 868 189.31 2.47 193.69 ‐0.51 ‐0.11 ‐7.46

North Split 11470 150 187.49 0.93 171.52 North Split 11470 152 187.49 0.94 171.79 0.00 ‐0.01 ‐0.27

North Split 11470 600 188.75 1.5 201.37 North Split 11470 868 189.26 1.72 205.96 ‐0.51 ‐0.22 ‐4.59

North Split 11370 150 187.33 1.79 84.05 North Split 11370 152 187.33 1.8 84.44 0.00 ‐0.01 ‐0.39

North Split 11370 600 188.54 2.75 122.39 North Split 11370 868 189.03 3.11 127.64 ‐0.49 ‐0.36 ‐5.25

North Split 11270 150 187.05 1.52 117.84 North Split 11270 152 187.05 1.53 117.88 0.00 ‐0.01 ‐0.04

North Split 11270 600 188.3 2.41 121.89 North Split 11270 868 188.78 2.82 123.02 ‐0.48 ‐0.41 ‐1.13

North Split 11170 150 186.66 1.99 92.65 North Split 11170 152 186.67 2 92.75 ‐0.01 ‐0.01 ‐0.1

North Split 11170 600 188.01 2.9 100.63 North Split 11170 868 188.45 3.44 101.47 ‐0.44 ‐0.54 ‐0.84

North Split 11080 150 186.26 1.9 79.98 North Split 11080 152 186.27 1.91 80.12 ‐0.01 ‐0.01 ‐0.14

North Split 11080 600 187.72 2.95 88.01 North Split 11080 868 188.09 3.67 88.86 ‐0.37 ‐0.72 ‐0.85

North Split 10980 150 185.8 2.33 76.47 North Split 10980 152 185.8 2.34 76.53 0.00 ‐0.01 ‐0.06

North Split 10980 600 187.46 2.99 85.36 North Split 10980 868 187.71 3.91 85.85 ‐0.25 ‐0.92 ‐0.49

North Split 10890 150 185.61 1.51 74.12 North Split 10890 152 185.61 1.52 74.16 0.00 ‐0.01 ‐0.04

North Split 10890 600 187.32 2.55 82.95 North Split 10890 868 187.47 3.52 83.3 ‐0.15 ‐0.97 ‐0.35

North Split 10800 150 185.42 1.85 78.62 North Split 10800 152 185.42 1.88 78.64 0.00 ‐0.03 ‐0.02

North Split 10800 600 187.2 2.43 102.76 North Split 10800 868 187.23 3.47 103.04 ‐0.03 ‐1.04 ‐0.28

North Split 10710 150 185.41 0.74 87.65 North Split 10710 152 185.41 0.75 87.67 0.00 ‐0.01 ‐0.02

North Split 10710 600 187.16 1.61 99.06 North Split 10710 868 187.15 2.34 99.04 0.01 ‐0.73 0.02

Existing Conditions Model Output ‐ North ChannelProposed Conditions Model ‐ Fixed Crest North Channel Comparative Table

 



Falls of Neuse Whitewater Park Feasibility Study - Appendix 
City of Raleigh Parks & Recreation Department  

Hydraulic Profile of North Channel, Existing and Proposed   

Per the preceding tabular data the 200 cfs profile is nearly identical. 

 

 



Falls of Neuse Whitewater Park Feasibility Study - Appendix 
City of Raleigh Parks & Recreation Department  

 Site plan Showing Locations of Hydraulic Modeling Stations 

 

 



  
  

 
 
 
 
 
 
 
 
 

Appendix IV 
Memorandum from  

North Carolina Wildlife Resources Commission 


















