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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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I1. 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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I1l. 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. ldeal 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 skKills.

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 Il to Class Ill 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.

Falls of Neuse Whitewater Park Feasibility Study 9
City of Raleigh Parks & Recreation



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 statistics® 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.

Source: 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:

Estimated Existing Flow Split
Total Flow [ South Channel Flow | North Channel Flow

(cfs) (cfs) (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

Figure 5: Modeled/Interpolated Flow Split between North and South Channels.
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Figure 6: Model output for 200 cfs Flow Split, Existing Conditions
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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
considered?. 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.

% 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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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.
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 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

Figure 9: Existing vs Proposed Flow - Fixed Crest Diversion (Option 1)

NI
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Diversion Option 1 — a faux rock weir with a low Ll | | : S
flow notch (shown at low flow). h | ] | {

Boating Days at

200 CFS Flow

With Fixed Crest All
Diversion Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year
Existing Conditions

with no Diversion 4.56 5.36 6.88 5.68 0.72 0.72 112 0.8 1.32 1.16 216 4.04 3452
Proposed Fixed

Crest Diversion 10 12.2 1456 11.44 3.68 2.68 2.08 2.4 2.8 2.84 5.36 7.72 T77.76
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%

Figure 10: Boating Days with Fixed Crest Diversion (Option 1)
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Option 2 - Movable Crest (Mechanical Weir) Diversion

The NCWRC expressed concerns (see the NCWRC memorandum in Appendix 1V) 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 456 536 6.88 568 0.72 0.72 112 0.80 1.32 1.16 216 4.04 3452
Proposed With Fixed Crest Diversion 10.00 12.20 14.56 11.44 3.68 2.68 2.08 240 280 284 536 7.72 77.76
Proposed With Movable Crest Diversion 10.00 12.20 6.88 5.68 0.72 2.68 2.08 240 280 284 536 7.72 61.36
Increased Days 544 6.84 000 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)

|
I 1 {1 LY 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.

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. Prop

osed 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

Figure 12: Existing vs. Proposed Flow with Smaller Fixed Crest Diversion

Diversion Option 3 — a faux rock weir

with a wider notch.

leaves the

The

wider notch

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 456 536 6.88 568 072 0.72 1.12 080 132 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 2.05 280 275 485 7.50 65.70
Increased Days 2.28 454 462 332 148 1.78 098 1.25 148 159 269 346 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)
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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 authorization® 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

® 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 sighage.
» 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.
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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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VIIl. Estimate of Probable Cost

Falls Whitewater Park

Design Development Submittal
Cpinion of Probable Construction Costs

Contruction Tkem
Water Based Cosntruction

Access Paths

Grouted boulder at put in

Grouted boulder at mke out

Concrete - put in launch and steps
Concrete - put in path, flat work

Rip rap armoring of put in path

Rip rap armoring of takeout path and ADA
concrete steps and take out area

concrete stairs at takeout

concreta take out path and ada path

Shore Armoring/ Bank Stablization
Clear and grub

Earth excavate and haul off for bank right
Earth excavation for features

Earth excavation for divider islands
Excavate and spoil on site

Buried rip rap (upslope from boulder edge)
Geotextile river right

Geotextile river left

Large boulder edge river right only
Unarouted boulder armoring river right
Unagrouted boulder armoring river left
Gravel beding river right

Silk fence, install, maintain, remove
Erosion mat cover on 3:1 slope

Feature Boulders

Whitewater Channel

Dewatering/water control

Water quality pond

Access road/work pads install

Access road [/ work pads remove

Bedrock excavation

Grouted core rock under faux rock features
Grouted rock under ww features, buried in banks
Grouted core rock under diverter island
Faux rock surface, whitewater drops

Faux rock surface, diverter island

Shore Armoring - River Mill

Clear and grub

Earth excavate and haul off for bank right
Excavate and spoil on site

Buried rip rap (upslope from boulder edge)
Geotextile river right

Gravel beding river right

Quan

88
69
15

35
125
15

25

0.5
2230
770
252
128
425
2185
446
160
860
130
285
1500
635
300

1330
1330
75
700
770
212
1000
354

0.25
1400
128
425
800
140

Unit

cy
cY
cY
cY
cY
cY
cY
cY
cY

Acre
Y
CY

cY
Y
sY
SY
cY
cY
cY
cY
LF
sY
cY

26 h

cY
CcY
cY

cY
SY
sy

Acre
cY
CY
cY
5Y
cY

Unit Cost

150.00
150.00
400.00
200.00

77.00

77.00
400.00
B00.00
200,00

W B AR AR W W

10,000.00
10.00
10.00
10.00
10.00
80.00

2.00
2.00
200,00
109.00
109.00
68.00
10.00
9.00
200.00

r B U B 4 B W 46

o A A W i

$  40,000.00
&  10,000.00
& 68.00
5 15,00
$ 1,125.00
4 150.00
5 151.00
$ 150.00
& 270.00
& 270.00

10,000.00
10,00
10,00
80,00

2.00
68.00

S A O i

4 B A W W W B D A W W i W R W 0 S

W W 4N B 4R W 4R 9 B

W G 40 e 4R

Total Cost

13,200.00
10,350.00
6,000.00
1,800.00
2,695,00
9,625.00
6,000.00
2,400.00
5,000.00

5,000.00
22,300,00
7,700.00
2,520.00
1,275.00
34,000.00
4,370.00
§92.00
32,000,00
93,740.00
14,170.00
19,380.00
15,000.00
5,715.00
60,000.00

40,000.00
10,000,00
90,440,00
19,950.00
84,375.00
105,000.00
116,270.00
31,800.00
270,000.00
98,280.00

2,500.00
14,000.00
1,275.00
34,000,00
1,600.00
9,520.00
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TO: Falls White Waler Park Steeri 1)Cosmmi?rﬁ>ﬁ= Member
City of Raleigh Parks & Recreation D

Design Team Members

FROM: Cindy Szwarckop, AICP

DATE: 1/27/10

REFERENCE: Stearing Commitlee Meeting Minutes 1/19/10
STEWART Co8047

PROJECT NUMBER:

Steering Committee Attendees:
Elizabeth Gardner, Paddier

Larry Ausley, Paddier

Seth Yearout, City of Raleigh

Vic Lebsaock, City of Raleigh

Carol Banaitis, US Army Corps of Engineers
Jim Wel, Paddler

Jade Wei, Paddler

Mark /\nl,onik, Paddler

Mike Keeney, Paddler

Bob Zarzecki, Paddler

Tom Freeman, US Army Corps of Enginesrs
Sarah King, Paddier

Bob High, Paddler

Kathy Capps, City of Raleigh

Alissa Bierma, Upper Neuse Riverkeeper (not on Steering Committee)

Design Team Attendees:

John Jenkins, Stewart

Graham Smith, Stewart

Cindy Szwarckop, Stewart

John Anderson, McLaugI'\Iin Whitewater
Aaron Asquith, Mclaughlin Whitewater
Risa Shimoda, rLaug hiin Wmtc vater

Opening Remarks, Introduction of Project and Design Tearn Members

s Kathy Capps opened the meeting and asked that all attendees make introductions.

« Vic Lebsock gave a history of the project noting that there is funding of $300,000
for the feasibility study ($150,000 from the City and $150,000 from the County),

« In 2009, the City Council directed the Parks & Recreation Departiment to develop a
concept for the park

= The Steering (,ommnieo includes paddlers, representatives from the Army Corps
of Engineers, and City staff. The project needs to have public input to leam of
concerns, ideas, support, or non-support of the project.

MclLaughlin Whitewaler presented & brief powerpoint and detailed projecis
that they have worked on throughout the Country.

Vision/Functionality

s Vic put forth an idea for the vision of the project: “"To enhance the river system
while providing paddling and other recreational opportunities for all slall levels
throughout as much of the vear as possible with the given release lovels.”

= The group was told that they would scon participate in an activity to help defing
the vision for the project.

s The following ideas were expressed by the group:

o Project should accomimodate all users — kids through experts

ENGINEERING. INNOVATION, SOLUTIONS,™




STEWART

o Maximize the ability

to use the river

o USACE release levals are fixed.

o Should we engage natural resource agencies inform *Hy -
through our communications we will inform the re
collect comments/concerns in the event that the pru

NEPA process.

e ievels,

through given rele:

o The natural resource agencies can provide a lot of good information, It
was noted that Stewart Engineering is the design consultant and are the
c>><perts and will do any permitting associated with the project.

include a . reliable k)Cdt ion for swift water rescue

o The project should

tmmmg Should some one from U.v public s
o “Enhance the river system to provide paddling” - the proje
accommodate paddling and other recreational activities.,

fishermen.

realm be

= Torn Freeman, US Army Corps of Engineers ~ welcomed evervone to the Visitor

Facility.

He noted that Falls Lake is a multi-purpose civil works project. The

project was started in 1978, the dam was comnfﬁtoc in 1982, and opened in
1983, The Lake provides water to the City of Raleigh

«  What should the park be called? “Branding” -
Park or Paddle Sports Facility. 1t is all about
many people will associate this proposed park with the Cha
and they are two com “)leL@ly different parks/a

The Corps of Engineers has five mandates for Falls Lake: ¢
damage reduction, (2) recreation, (3) fish/wildlife, (4) water s

(5) water quality.

o Tom noted that DWQ takes the lead role in water quality issues and that
Lake is low flow augmentation. 42% of the pool is

the purpose of Falls

altocated to the City of Raleigh.

City of Raleigh.

The USACE is a

working partner with the

¢ ACOE is the premier provider of natural resource based recreat
nation. ACOE provides fishing opportunities, fishing platform, :
restroom facilities at the Tail Race.

o Falls Damis a “heavy-hitter”
District. This is a direct result of the p

eastern North Carolina,
o ACOE is a public land management steward and a major provider of
outdoor recreation areas in the Triangle,

in flood damac

reduction in the Wilmington

»apulation centers down stream in

IL was noted

is a special component of this area and the project. [t will fall on the Steerin
Committee to educate the public.

At this point in the meeting, the Steering Cornmittee members wera gwon sticky-not
and asked to write down words or phrases that capture their “Vision” for the proje
Following this exercise, Graham and Cindy took the notes and grouped them into §

following categories:

FISHING
Systems for fish habitat

s Fishing/Fish Habitats

«  Fishing Opportunities

«  Fish Pools & Eddys

= Enhanced Fish Habitat
PASSIVE/EDGES

e

Family recreation

Walkway along the river/park

A gathering place for the public to wall,

Trails
Passive opportunities

(access to river,

Other rec opportunitics

wade, tube, picnic

viewing)

e
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STABILIZATION

[

Maximize stability after construction/durability
Minimal disturbance during construction

NATURAL/CULTURAL RESOURCES

u

]

a

]

To preserve the river system while enhancing
Preserve character & integrity of the river syste
Protect natural beauty and shoreline vegetation

Cultural resources -~ River Mill, Falls Village

Environment Sensitive - aesthetics, protected riparian buffers, limit river
bed disturbance

MAXIMIZE DAYS

[

3

Maximum paddling days (flow diversion)
Use throughout the year
Extended time

WATER RECREATION

«  Paddle sports
¢ Tubing
= Special Events/Races
= Multiple enter/exit points
= Make use of the river - enhanced recreational opportunities (multipurpose)
= Recreation/paddling (other)
EDUCATION
»  Calm pools of water for roll practice, teaching opportunities
«  Paddling instruction
«  Competition training
¢« Swift water rescue
¢ Location for both recreational and instructional activities for paddlers of
various skill levels,
»  Education
= Safety/rescues instruction
« Education friendly - paddlers, biologists, SWR
FEATURES
«  Multi-features for kayakers
= Step/pool/riffle integrated into whitewater featuras
= Multi-feature systern with sequential rapids of varying difficulty to allow
use by varying levels of boaters
*  Whitewater competition length (long as possible)
u

It was noted that over the course of the next week or so, Stewart
study the vision “phrases” and prepare a draft vision statement |
comment by the Steering Comimittee, It was also noted that the
consider and discuss goals/outcomes. This topic will be addres

Competition grade slalom course

and City staff will
rreview i
oup nesds i

it the ne

I

Steering Cornmittee meeting,

Hydraulics/Hydrology/Constraints Discussion — McLaugilin

Please see the attached presentation slides

Meeting Wrap-Up, Discuss Next Steps, and Schedule

Kathy Capps thanked everyone for their attendance, noted that th
House would start at 7pm, and welcomed the Steering Conrnit
the Open House.

= Open

The Committee discussed the preferred day of the week and time for future

Steering Committee meetings. It was decided that Steering Committee

» Lo stay for
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meetings would be held on either Monday or Tuesday nights at Spm and that
the next meeting would be held at the Stewart office in downtown Raleigh on
Fayetteville Street,
It was noted that the next meeting would be held within the next month and
that the next Open House/Public Meeting would occur some time within the
first two weeks of March.
Topics for the 2™ Steering Committee meeting include:

o Refine vision/mission statement

o Branding

o Update on hydraulics/hydrology analysis

N
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FALLS WHITE WATER PARK

PROJECT SCOPE AND MILESTONES

SCOPE

THE RALEIGH CITY COUNCIL ADOPTED THE NEUSE RIVER MASTER RECREATION PLAN IN 1996 WHICH INCLUDED THE POSSIBILITY QF DEVE
WATER COURSE IN THE AREA OF THE FALLS LAKE DAM. HISTORICALLY, THE PADDLING COMMUNITY HAS USED THIS AREA FOR PRACTICE AND PLAY
CORPS OF ENGINEERS HAS A MANDATED RELEASE REGIMENT WHICH PRESCRIBES THE RELEASES FROM THE LAKE. IN OVER 80% OF THE DAYS, ON
BASIS, THE RELEASES FROM THE LAKE ARE VERY LOW. THE OBJECTIVE OF THIS PROJECT IS TO DEVELOP A WHITE WATER COURSE WHICH WILL
USE OF THE AREA AS A WHITE WATER PARK DURING LOW FLOW PERIODS AS WELL AS PROTECTING THE OPPORTUNITY FOR CONT|NUED USE OF
DURING THE LESS FREQUENT HIGH RELEASE DAYS.

THE 2003 PARK BOND REFERENDUM INCLUDED FUNDING FOR THE DESIGN OF THE WHITE WATER PARK. STEWART ENGINEERING, IN CONJUN
MCLAUGHLIN ENGINEERING, IS PREPARING A CONCEPT PLAN FOR THE 900-FOOT REACH EXTENDING BELOW THE TAIL RACE OF FALLS LAKE DAl
CONCEPT PLAN IS PREPARED, PLAN ELEMENTS WILL BE PRIORITIZED AND A PHASING PLAN WILL BE DEVELOPED ACCORDINGLY.

PROPOSED SCHEDULE AND MILESTONES

MEETING #1 (KICK-OFF MEETING) JANUARY 19, 2010
SCHEMATIC DESIGN (CONCEPTUAL) STAGE JANUARY THROUGH FEBRUARY 2010
MEETING #2 (PRESENTATION OF CONCEPTUAL DESIGN) EARLY MARCH 2010

DESIGN DEVELOPMENT STAGE (TESTING THE HYPOTHESIS) MARCH THROUGH EARLY JUNE 2010
MEETING #3 (PRESENTATION OF DESIGN DEVELOPMENT) MID-JUNE 2010

COMPLETE DESIGN DEVELOPMENT DRAWINGS BEGINNING OF JULY 2010

Parks, 4
Réeation
parks.raleighnc.gov

ughiin Whitewater



FALLS WHITE WATER PARK

REFERENCE IMAGES

CONNECTIONS

(LA=EST
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VIEWING AREAS

CREATED DROP
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Engineering Update

Tom Anderson and Risa Shimoda with McLaughlin Whitewater presented the
Engineering Update portion of the presentation: course location, course wish list,
potential pedestrian bridge, hydraulics, existing flow split, hydrology, and potential
diversion weir. (Please refer to the attached powerpoint presentation).

McLaughlin Comments:

It was noted that the Hydrology slide (#20) describes an estimate of visual
flow under existing conditions.

Potential Diversion Weir Appearance (slide #22) - if this option is considered,
the faux rock would be created by zoo rock artists. Pictures would be given to
the artists to create rock that mimics the existing rock in the area.

Potential Diversion Weir Hydraulic Criteria (slide #23) - Note that this is not
engineering design by rather criteria to be negotiated and agreed upon as the
project moves forward into design.

Potential Diversion Weir (slide #25) - this information will be verified with the
hydraulic model.

Potential Diversion Weir Benefits (slide #26) - with the weir and diversion, the
increase in days is 23 and the overall percent increase is 30 percent.

Potential Diversion Weir Status (slide #27) - Design is awaiting the
completion of the river survey (which has been delayed due to high release
levels due to the high amounts of rain and snow this area has received). Prior
to design will also need agreement on the diversion criteria.

Questions/Comments

Bennett Wynne - once Milburnie Dam comes down fish will have access to
Falls Dam for the first time in 100 years. The fish could get there during high
flow but perhaps not at all times. This area will become a spawning habitat.
Need to consider the impacts to fish populations.

This project sounds like stream restoration.

Need to meld habitat enhancement with paddie sports enhancement.

Natural aquatic habitat enhancement - we need NCWRC to help with the fish
habitat concerns.

If rock habitat is to be created need to be sure that there are no adverse
impacts to spawning areas.

NCWRC would like to see the impacts from flows.

Can we apply DWQ standards to this project to enhance the habitat?

What about heron habitat?

It is possible that diversion could be beneficial to the fish habitat. An increase
in the water depth will help with fish passage and migration.

The Corps does replicate natural conditions by releasing flows that have less
peak and longer duration.

If Milburnie Dam does come out, is there a chance the release regimes will
change at Falls Dam? This change could allow the Corps to reach higher
peaks in the range of 4,000 to 12,000 cfs.

Artificial rock - Would like to see as little engineered rock as possible.
Aesthetically using zoo rock is right on. This will be addressed appropriately
during engineering design — whether it would be faux rock or natural stone
with grout.

Stream beds are made to move, they aren‘t constant.

This area has changed dramatically in the past 25 years since the dam was
constructed.

Should the pedestrian bridge be taken off the table? It will stay on the table,
but not a lot of design time or expense will be expended.

User Days - while the table shows an increase of 23 days to 99 per year, need
to recognize that there will actually be more days when you look at all user
levels. Low flow = beginners; Higher Flow = advanced paddiers.

Need to look at the broad range of paddlers that we want at these facilities.
It will be a much safer place to get in a lower flows,

Need to think about the protection of the river bank. The banks are highly
eroded. Vic noted that this project will address restoration/stabilization.
Concerned about potential increased pedestrian use on the north side of the
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river. There should be signage to discourage people from trespassing on the
north side of the river. The City can not advocate for usage on private
property.

Public lands = public access.

It was noted that the eroding bank does discourage access.

Vic - if it is determined that areas beyond public lands need stabilization the
City would need to execute an agreement with the property owners.

It was noted that the left side has lost 10’ of bank over the past 26 years.
With a course of 600 to 900 feet in length - how many features can be fit in?
Typically within this length, three to six features could be designed but this
depends on fish criteria and habitat.

Meeting Wrap-Up and Schedule

The Committee discussed the preferred day of the week and time for future
Steering Committee meetings. It was decided that Steering Committee
meetings would continue to be held on Monday nights but that the start time
would be pushed back to 5:30pm,

We will alternate the location of the meeting from downtown at Stewart to
North Raleigh. The next meeting is tentatively set for the Durant Training
Lodge on Monday, March 8, 2010 - if this location isn’t available or doesn’t
have A/V capabilities then the meeting will be held at the Falls Dam Visitor
Center conference room.

The next Community Meeting will be scheduled for some time in mid-April,
following completion of the river survey and preliminary engineering analysis.



TO: City of Raleigh Parks & Recreation Department
River Mill Community
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FROM: Cindy Szwarckop, AICP
DATE: 3/8/10

River Mill Community Meeting
REFERENCE: March 2, 2010
STEWART C09047

PROJECT NUMBER:

Attendees:

Vic Lebsock, City of Raleigh Parks & Recreation
Lisa Potts, City of Raleigh Parks & Recreation
Cindy Szwarckop AICP, Stewart Engineering, Inc.
Garry Walston RLA, Stewart Engineering, Inc.

The following individuals signed the attendance log: Sharron Parker, Dan Lee,
Elaine Bartlett, Sheri Knight, Marie Guziejka, Susannah Koger, Chariotte Fougue,
Gene Dodd, Brian Upchurch, Tessa Hunt, Roberta Forbes, Jason Clark, Tom
Wright, Juli Brown, Rafael Soto, Charlotte Gross, Lamar Caldwell, Sandra
McKeown, and Jannice Ashley

Comment sheets were handed out at the meeting and three were received back.
Tom Wright serving as the River Mill representative to the Falls Whitewater Park
Steering Committee will collect the comment sheets and bring them to the next
Steering Committee meeting on 3/8/10.

Meeting Purpose:

On March 2, 2010, representatives from the City of Raleigh and Stewart
Engineering met with the River Mill Community to discuss the proposed Falls White
Water Park. The meeting began with a brief project project introduction by City of
Raleigh Project Manager, Vic Lebsock. Cindy Szwarckop with Stewart Engineering
then presented a powerpoint presentation, discussed the project schedule and
gave an overview of the status of the project. It was noted that this project is
purely a feasibility study to see if the project can be constructed in this location.
The project is in the very beginning stages and data collection is stiil underway as
the recent rains and inclement weather have precluded the Stewart survey crews
from safely accessing the river to complete the in-river survey.

The following questions were asked by the River Mill residents:
Describe the feasibility study and the economic impact of the project.
Diversion — concerns with the drought - prefer medium flow.

Who is the paddling community?

What is the paddling community influence?

Where was the original park?

How many users per year are anticipated? Not sure.

Is it family oriented? Is it safe for families?

How many paddlers are on the steering committee? Nine

Are there other paddling areas nearby?

10. Is it connected to Forest Ridge Park? Does it tie in?

11. Has the southern parcel (85+/- acres) been planned?

12. Has a traffic study been done? No.

13. What will determine a go/no go decision?

14. Will an environmental assessment be provided?

15. Does public opinion matter?

16. Explain the process for city approval of the project.

17. When is the EA provided in the process?

18. What is the parameters/effect of the Milburnie Dam removal on fish habitat?
19. Who are the users of the park - fishermen?
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20,
21,
22.
23.
24,
25.
26,
27.
28.
29,
30.

31.
32.
33.
34.
35,
36.
37.
38.
39.
40.
41.
. Will users have to cross the bridge?
43,
44,
45,
46.
47.
48.
49,
50.
51.
52.
53.

54.
55.
56.
57.

58.

Are there user surveys? What is being used to determine need for this park?
Are there recreation surveys?

Can we survey River Mill residents?

Who decides what is too much of an impact? COE?

Is the City an advocate of the project?

Does City have performance data to determine the number of users?
Will this project improve the paddier experience?

What about impact to the river?

Why invest in a park that doesn't generate revenue?

Does Parks & Rec keep track of paddlers in the area?

What are the cumulative effects to the river from the new road, bridge, and this
project?

How will traffic be impacted? This area has a country feel.

Where is the project in Parks & Rec’s priority list?

Why brand the park now?

Concerned with lighting.

How far will users travel to visit the whitewater park?

How will rise not occur with diversion?

What methodology will be used in shoreline design?

Will paddlers use the north side?

It was noted that there are 20 paddlers that live in River Mill.

Where will the paddiers put in?

How do paddlers get back to the top?

What will the broader impacts on the area be? - Roads, parking, etc.

Is the RFP that Stewart responded to public knowledge?

Was it an RFP or an RFQ?

Why does the study not include other concerns? Traffic, parking, etc.

Look at the number of users.

Concerned that users of the whitewater park will park on River Mill property.
Should there be more public involvement?

Would the NEPA document include the entire park (including 85+/- acres)?
How far into design will the project go?

Why is the whitewater park not part of the 85 +/- acre park?

Should it be master planned now? (There is a hope that this will connect to Forest
Ridge as both parks are adventure programs).

Why invest in this park? Why not upgrade the area to make the area better?
Will the project recommend no change or a no-action decision?

What is the cost of the project?

Can the park compete with Charlotte? It was noted that this park is not in
competition with Charlotte and is not a “competition-level” park but rather for
informal events.

River Mill residents are concerned with trespassing.
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Agenda

Introductions - Tom Wright, Vic Lebsock
History of Project — Vic Lebsock

Project Status Update — Cindy Szwarckop
Question/Comment Session







Open House Comments 1/19/10

| am against this water park. The project is only going to benefit a very small group of
people and only for a smali fraction of the year. The impact will be negative to the natural
beauty and create eyesores to residents of the area who are here everyday of the year.
The environmental impact is not worth sacrificing play for a few people. Taxpayer money
would be better spent to help more people with less impact to the birds, fish, and plants in
the area.

The potential project name should encompass multiple user groups. Emphasize that this
isan augmentation of existing features. Project will increase user groups by including
education, multi-level paddling/tubing, fishing (could be improved with riffle/poo! systems)
~ will not exclude current user groups. Ecological integrity of the river system ({locally &
downstream) is critical to all players and partners — this includes stabilization after/during
construction, keeping it as natural as possible.

I think this park is a great idea. it can help the soil erosion and other environment impact
problems. And | am looking forward to paddling it.

I oppose this project. It is fiscally irresponsible to spend an unknown amount of money to
build a 600 ft run that is only usable when the flow is high enough for such a small
number of people.

Define enhance and what areas are we enhancing? Paddle Sports Facility

This is a great idea for Raleigh. | am excited about what these improvements will bring to
the area in regards to fishing, boating, and overall enjoyment of the area.

Open House Comments, Continued

The park looks great. Big plus for Raleigh. Great for families.

I am in complete opposition to this project. It is a selfish small interest group project
designed to serve a very small group and the taxpayers resources for this are, frankly a
complete sham. Our Sheriff just announced that deputies will probably be laid off, Wake
school are underfunded and so are many City issues that would serve a much broader
range of taxpaying citizens. Furthermore, the environmental impact studies of this are far
reaching. “Diverting” or controlling water flow should be out of the question, period.
Streamflow should have to remain the same to both sides of the river. The reasons are
numerous. The impact on hunting grounds for animals and birds of prey would be
terrible. Spawning grounds would be permanently destroyed. Bridging to an island that
has been a solice for wildiife for ages should be absolutely done away with!

Could be an opportunity to introduce new populations to a recreational activity not
available now. Since flows will not be changed, there will still be fots of days for and
areas for folks who like to fish, wade or enjoy the river, not boating. Maintaining health of
the river is important. Public areas are important and any enhancement to provide
enjoyment for additional uses brings more benefits to the area.

| feel that the bond/taxpayers money from the City of Raleigh is being used on a project
that only 100’s fo Raleigh citizens will use vs. projects such as swimming pools that 10’s
of 1,000's of Raleigh citizens will use.




Open House Comments, Continued

Initial plans look good. Along with the boating options | see added value for swiftwater
training and improved fishing downstream. | would be in heaven with one biuntable wave
and a loopable hole. Glad to see this coming into reality!

Good info shared on proposai. As a paddier, { would love any enhancements that would
allow more days on the water. Thanks for organizing.

t live in the Rivermill community and am very concerned about this proposal. Right now
life at the Mill is very quiet and enjoyable. At any given moment you can enjoy a leisurely
strolt and see many types of wildlife. The view from my unit is breathtaking. My
concerns involve the possible water diversion, the destruction to our side of the bank, the
traffic along our side, the possible deterioration of the island. It seems to me this is a
large amount of money for an exclusive group. Paddiers have the right to paddle but we
also have the right to our quiet life at the Miil.

Everything looks great! | {ook forward to this being complete. It will be a big bonus for the
area.

Looks great! Keep going!!

Please put more funding toward the greenway along the river, for the many who could
enjoy the beauty of this area. Scrap the white water park, which puts phony rock among
the natural rock, diverts water which gives us much-loved rapids on the north side of the
island and takes away our chance to put kayaks in and paddle ourselves. We love the
river and live there 24/7 so this negatively impacts 51 homeowners and their families
more than it can ever benefit the few who visit occasionally.

2/15 Steering Committee Meeting

* Vision Statement
* Branding
* McLaughlin Whitewater Update
— Whitewater Course Location
— Whitewater Course Wish List
— Potential Pedestrian Bridge
— Potential Diversion Weir




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 Steering Committee is currently
working to determine a name/brand for the
project.

Falls Whitewater Park

Falls Paddle Sports Facility
Falls of Neuse Recreation Area
Falls of Neuse Recreation Area



















Potential Diversion Weir Status

* Design has not yet started.
— Waiting on completion of river survey.

— Need to reach agreement on diversion criteria
and performance from Steering Committee.

— Construction needs to be as natural looking
as possible.

* Location has not been determined.

Contact Information

City of Raleigh Design Team

Mr. Vic Lebsock, Project Manager  Cindy Szwarckop, AICP

Parks & Recreation Department Stewart Engineering, Inc.

333 Fayetteville Street, Suite 300 421 Fayetteville Street, Suite 400
Raleigh, NC 27601 Raleigh, NC 27601
Victor.lebsock@ci.raleigh.nc.us cszwarckop@stewart-eng.com
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into small groups and provide comments related to the following items:
1. Aesthetics

Riparian Protection

Physical Access

Hydraulic Features

Aquatic Habitat and Fish Passage

Diversion Weir

Landscape Materials

Nounkswn

The summary of the small group exercise is attached.

Branding
The Branding portion of the meeting was deferred to the next Steering Committee

meeting so that additional time could be given to the Design Criteria discussion.

Impact Research
Cindy Szwarckop asked the Steering Committee to report back on the “assignment”

that was given to the members to research potential impacts. The American
Whitewater table (that was discussed at a previous meeting) with annotation by
McLaughlin Whitewater was also distributed for review.

= larry Ausley noted that he had contacted Jay Sauber with the
Environmental Sciences Section of DWQ to request that a riparian/instream
habitat survey and possibly even more formal macroinvertebrate and fish
population surveys be conducted.

o In addition, he noted that he queried DWQ to see if there are fish
surveys in the area. He noted that DWQ doesn’t monitor this area
because the areas are impacted; the next downstream monitoring
area is Neuse at 401 and Neuse at Hwy 64.

o Basin assessment for food was fair.

o Structures could provide additional aeration.

= A question was asked of Tom Freeman related to a hydroelectric dam at
Falls River. Tom noted that Congress has not authorized (as one of the five
goals of Falls Lake) a hydropower plant. Jordan facility is now under
construction.

= Seth Yearout noted that over the past three years there were a total of
1,872 participants in kayaking with an average of 624 participants per year.
It is believed that there are a good deal of potential participants that would
use this type of facility.

o Seth was asked to explain the Adventure Program. It was noted the
Progam serves users 12+ in age and that there are Adult and Senior
programs.

* Jade Wei presented information related to education:

o Paddie Creek send 4,500 people down the Neuse River each year.

o The Carolina Canoe Club holds novice clinics per year (20) and
three Swiftwater Rescue Classes (48 students) per year. Itis
expected that with more access the Canoe Club would hold more
classes.

o According to the Outdoor Industry Association, 17.8 million
Americans aged 6+ participated in kayaking, canoeing, and rafting
in 2008. 7.8 million Americans participated in kayaking.

Meeting Wrap-Up and Schedule
It was noted that the City and the Design Team would hold off scheduling another

Steering Committee meeting until there were substantive items to discuss. The
Steering Committee meeting will be held at least one week prior to the next
Community meeting. It was also decided that the next Steering Committee meeting
would be held at the Stewart office in downtown Raleigh.
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Cindy noted that due to high release levels the Stewart surveyors have not been
able to get into the water to do the survey. Tom Freeman noted that the release
levels on today (3/8/10) were 500 cfs and that it should be less than that in a few
days, depending on the rains that are targeted to arrive this week.

Schedule -

Data Collection/River Survey: March 2010

Preparation of Conceptual Design: April 2010

Community Meeting #2: Late April or Early May 2010
Design Development Stage: May through July 2010
Community Meeting #3: End of July 2010

Complete Design Development Drawings: Late August 2010





















Meeting Agenda

STEWART 1. Introduction, Recap, and Welcome - Kathy Capps
2. Hydraulic Analysis, Feasibility Study & Conceptual Design — McLaughlin

3. Question & Answer Session -~ Design Team

Kathy Capps noted that the new city webpage will be active on 8/1 and there will be
a page dedicated to the Falls Whitewater Park project - parks.raleighnc.gov — then
type in whitewater park. John Anderson and Risa Shimoda presented the Hydraulic
Analysis, Feasibility Study, and Conceptual Design presentation.

The following questions/topics for future discussion/analysis were noted after the
presentation:

»  Will the park be competitive? It will be designed for local events and
programming including rodeo activities.

=  What is the purpose of seating? There will be informal seating areas located
on the south channel area.

= Concern with erosion at the canoe launch and other activities, including
illegal activities. Armoring will improve the erosion conditions and be an
aesthetic improvement,

= Prior to the canoe launch there was a little traffic on the river. Now there
are a lot of people and lots of illegal activities in the canoe launch area.
There is a need for additional security. The south side of the river is a mess.
Concerned about the impact of the greenway.

= The City wants to bring appropriate recreation to the area. Sig Hutchison
noted that the greenway will bring controlied access to the area as opposed
to uncontrolied access.

= Will waves be more dynamic with more movement?

= What is the cost range for the project? The cost will be determined during
the design development phase of the project.

=  What is the anticipated time for construction? It is anticipated that the
whitewater park could be constructed during one construction season (late
spring to early winter).

= How many users are expected? It was noted that there are 300 to 400
kayakers in the RDU area, 1,100 members in the Carolina Canoe Club, and
that Paddle Creek sends over 4,000 people per year on trips down the river.
This whitewater park will be open to the public for canoeing, kayaking,
tubing, fishing, etc. It was acknowledged that the largest user group will be
the boaters.

s What is the anatomy of the three drops? Project is being designed to
provide variety.

= Why not vary the height in the drops? The fixed drops do not go over two
feet which is a design standard.

=« Can training be incorporated into the park?

= Can the park be designed for higher flows?

» It was noted that the presentation showed 99 days in the south channel
with the proposed conditions. How does the 99 projected days compare to
existing conditions since the south channel does not have the flow to
support many paddling days?

= Larry Ausley noted that the park will introduce paddling to a larger
community ~ the beginning paddlers.

= It was noted that in the presentation three play areas were shown. There
was a question as to whether these areas will “"do away with” the current
natural play spots.

»  Why does the plan start beneath the bridge? The USACOE has asked that
the park be built downstream of the bridge for safety reasons. There are
legal restrictions against building too close to the spillway.

= Can deep water rescue be included as part of the park programming? The
park should include anchor points and areas for rope drills.

»  Should include local rescue squads in the design of the park.

It was noted that the next community meeting will be held in mid-October. The
purpose of that meeting will be to present the design development drawings
including parking areas, access improvements, cost information, etc.






Please join the City of Raleigh Parks & Recreation Department, Stewart
Engineering, and McLaughlin Whitewater as they present an update on the
Falls Whitewater Park feasibility study. A question & answer session will
follow the presentation.

Falls Whitewater Park
Community Meeting
Wednesday, July 14th, 2010
7pm to 8:30pm
Campbell Lodge at Durant Nature Park
3237 Spottswood Drive, Raleigh, NC 27615

If you have any questions in advance of the meeting, please contact:
Vic Lebsock at victor.lebsock@raleighne.gov or 996-4786
Cindy Szwarckop at cszwarckop@stewart-eng.com or 866-4823
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she agrees in theory, but there are some things that she can't agree with
now in the current vision statement. She noted that the “lacking part” is the
lack of protect. She agreed with celebrate because there are certainly
pieces that are celebrated in the current form - this represents the historical
part.

Tom noted that through this process we may find out that the goal/vision is
not possible. We may not be able to sustain or improve habitat. May not
disrupt but may not enhance either.

Shari with NCWRC noted that this might not be the case. Different fish
species could have an improved habitat and others may not. This project
could change the fish species in the area.

Tom wondered what is a “fair” amount of material to place in the channel to
constrict it. He would like additional information from the consultants.

Kathy noted that everything that we do as a group is public record.

Alissa isn't sure how the project can be done. She isn't convinced that it can
be done. She feels that if the vision statement is tweaked, then she can
support it.

Kathy noted that there will be people that are for and people that will be
against the project and each will try to generate public sentiment. By doing
this, it discredits the work of the entire committee.

It does not benefit the project or the committee when Steering Committee
members solicit support for the project without the collaboration of the City.
Soliciting support as a single entity instead of in concert with the City
weakens the overall project and process.

Steering Committee members should not try to sabotage the project or
generate negative support of the project.

We should work out any differences while seated at the table.

Vic noted that we come here to share information without bias. Each
Steering Committee member should solicit comments and bring them back
to the entire group.

We will not editorialize on the information or data that is presented to the
Steering Committee.

Any comments that are brought forth by a member from their respective
interest group will be discussed at the tabie.

Everyone needs to commit to the process to the end, whatever the end may
be.

The group will balance all activities that could/could not happen in this
stretch of the river.

There was unanimous support of the process.

There was discussion related to aitering the vision statement. It was asked
if the vision statement could be aitered to include “protect”.

Bob noted that there are certain areas where no impact should take place.
He completely believes in this - especially to protect during construction,
But we can't set up a project purpose where the entire area is to be
protected.

Sarah noted that she was leery of the word “protect.” In this segment of
the river, we are trying to create a whitewater park. What about protecting
a part of the river?

Celebrate is an important word. If it is celebrated - more people will come
to experience the river.

Protection is more of a quality descriptor. Would have action steps to
protect but not celebrate.

It was asked if we should leave the mission statement alone but
acknowledge that protection is high on the list.

How about protected wherever possible, enhanced, and celebrated?

A vote was taken of the attendees - 9 voted to amend the vision statement
and 1 voted against.

The revised vision statement reads: “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 protected, enhanced and celebrated
through the creation of this project.”



FALLS WHITEWATER PARK
July 14, 2010
Community and Steering Committee Meetings

r

Summary of Project Requirements

Recreational whitewater course in south channel;

Water diversion / Protect low flows in north channel;

Surfing waves (2 to 3);

Pools and calm water;

Local events and programs;

Access improvements;

No impact to 100 year flood plain;

No features upstream of the Falls of the Neuse bridge;

No boating or water access within restricted area below spillway; and

Pedestrian bridge and foot access to island has been removed from the
project.
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FIGURE 4 EXISTING AND PROPOSED CHANNEL CROSS SECTIONS
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Conceptual Design
Falls Whitewater Park

City of Raleigh, North Carolina

July 14, 2010 M§Lcughlin Whitewater

Contents

. Whitewater Park Examples

. Review of Project Requirements
and Concerns

. Conceptual Design
. Hydraulic Analysis
. Diversion

. Impacts




Olympic Heritage

Olympic Heritage




Olympic Heritage

— Hydroolectrie mini-station
Service building
Mechanical lifis
Complementary canals

Beginners' canal
— Compelitions' canals
Public park
Roller skiing eircuit
— Calm waters canal

US Paddle Sports Historical Markers

Canoes mass-produced, paddling clubs
Race and recreational network

1972 Olympics and Deliverance

Kayaks mass-produced

Sit on top kayaks, lake kayaks, inflatables
Whitewater park growth: 15 to 65




US Whitewater Parks

Rockies - 40
Midwest - 10 _
Northeast - 2 S aar [ N

Mid-Atlantic - 3 W_ﬁ e ]

Southeast - 6
Pacific /| PNW -7

International Whitewater Parks

« 10 - France
6 - England
5 - Czech Republic

2 - China, Germany, Greece,
Slovakia, Spain

1 - Italy, Brazil, Canada,
Netherlands, Norway, Poland,
Slovenia, Wales, Australia




Self-Contained Parks

LA “‘""

« Multiple trips or open use available for a fee
* Adventure Sports Center (MD), US National Whitewater Center
(NC)

In-River Parks - Urban

» Destinations for s Lol A - L
river users '

Backdrop for
shore-based
recreation

Urban parks
serve diverse
populations




Suburban, Small Town Locations

Economic Development




Family Friendly

Opportunities to Grow
River Skills.and Stewardship

Accessibility I
Controlled environment

w ‘nl-_h - :jﬂ!i;!_!‘ji.
Opportunity to grow river = e
use and stewardship




2. Project Requirements

Recreational whitewater course in South Channel
Water diversion / Protect low flows in North Channel

| PPN [
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No impact to 100 year flood plain
No features upstream of Fall of the Neuse bridge

No boating or water access within restricted area
below spillwqy__l

Surfing waves (2 to 3)
Pools and calm water

Local events and
programs

Access improvements




Concerns

Impact of water diversion

Alteration of aquatic habitat, fish passage, fish
stranding, etc.

Increased level of activity

Impacts to riparian zone, stream banks
User conflicts

Impact to flood hydraulics

Project Location




3. Conceptual Design

» 3 whitewater drops with play waves with 4.5
feet of drop

« Water diversion
* Access and bank protection




Hydraulic Profile

+ Existing low flow water surface profile

Hydraulic Profile

+ Proposed low flow water surface profile including
improvements:
— 3 Sills to redistribute existing drop
Deep pools to help create better waves and depth for fish




Hydraulic Profile

+ Proposed 500 cfs water surface profile including improvements:

3 Sills to redistribute existing drop
— Deep pools to help create better waves and depth for fish

KEY

- EXISTING LOW FLOW
[ PROPOSED LOW FLOW

PROPOSED HIGH FLOW

WHITEWATER SILL
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Plan ~ Low Flow




Plan ~ 200 to 500 cfs boating flow

Play Wave Anatomy

= el =53

Green Tongue —




Play Wave Anatomy

Play Wave Anatomy




Play Wave Anatomy

Play Wave Anatomy




Play Wave Anatomy

\ “ Y ow flow notch
\Shoulders
Side spill notch

Elevation of Typical Drop

Low flow notch creates the play
wave

Shoulders and side spill notches
help the wave formation and help
prevent re-circulating eddies




Possible Construction Methods

* River Rock
* An economical source may not be available
* Taking rock from a river may not be permit-able

Possible Construction Methods

» Faux rock to resemble natural rock
outcrops

* Readily available, but expensive




Possible Construction Methods

* Quarried granite boulders

+ Readily available, least expensive
material

B .
l!llﬁiit.l' R 2

Recommended Approach

» Use faux rock at the ledges
and constrictions to blend in
with the bedrock

» Use quarried granite for shore
armoring and divider island




Access and Bank Protection

Solutions

*Bank erosion from high water 'A_"“'!‘” banks reduce erosion

“Recirciilafing flows fr A *Limit shore access to hardened areas

g ating flows from whitewater *Main circulation paths located well
9PS - back from rivers edge

*Foot traffic can trample herbaceous :Limit traffic at waters edge and confine

plants that can hold soil it to the armored banks

Problems

River Access Don’ts

Removal of herbaceous plants  Turf grass site furnishings and

and understory can result in light poles are inappropriate
soil loss near the river's edge

N I — ) —




Existing Channel Section

*Foot traffic at top of bank erodes shoreline
*Undercut banks fail, causing trees to fall into river

Proposed Channel Sections

Bank armoring to reduce erosion and protect existing trees
Limited foot traffic along armored shorelines

Main foot traffic back from river's edge

Slash piles to discourage traffic in riparian zone

No clearing of undergrowth




Proposed Sections

» Access at the whitewater drops for viewing and
fishing
« Limited access along armored shoreline

Access Plan

Main path is set back from river

Access is concentrated at designated overlooks (at the drops)
Selected hardened spaces for heavy traffic and viewing

Put-in at bridge, intermediate take out below last drop




Water Diversion

Purpose: Increase the number of

boating days by diverting more water

to the South Channel.

* Constructed of natural rock and
grout or Faux Rock that looks like
existing bedrock

No automated gates or moving
parts

No impact to flood elevations

Maintain low flows in North
Channel

Water Diversion Hydraulic Criteria

100 cfs or less: no discernable
impact to flow split.

100 to 300 cfs: moderate increase
in flow to South Channel.

300 to 1000 cfs: noticeable
increase in flow to the South
Channel—the “zone” for boating.
1000 cfs: decreasing impact to flow
split.

Flood flows: little to no effect on
flow split.




Existing flow split

I Existing Condition-Low flow splits at the tail of the stilling basin

2/3 goes north
 »=  1/3 goes south .
' = Yellow line indicates the high ground that controls the low flow
| distribution into the north and south channels

Preserve the 3 low flow notches. LGITTE] boftom elevation so that
they are all the same depth.
Adjust their widths to balance the flow between north and south

Constrict the north notch to limit water during high flow.
Divider island to prevent cross channel transfer.

sDivider
Island




Diversion Performance

Estimated Existing Flow Split

Diversion (cont.)

g

South Channel

g 8§

Discharge (CFS)
g g

S E xisling
——— s Proposed

g

500 1000 2000
Flow Range

Discharge (CFS)

Flow Range
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* Flood Impacts
* Aquatic Habitat

Impacts




Impact of Diversion

100 cfs net in river

74 cfs existing in North
Channel

70 cfs proposed in North
Channel

<1/4” difference in water
surface

Impact of Diversion

200 cfs net in river

150 cfs existing in North
Channel

145 cfs proposed in
North Channel

<1/4” difference in water
surface




Impact of Diversion

500 cfs net in river

350 cfs existing in North
Channel

200 cfs proposed in
North Channel

4” difference in water
surface

Impact of Diversion

1000 cfs net in river

780 cfs existing in North
Channel

500 cfs proposed in
North Channel

5" difference in water
surface




Impact of Diversion

2000 cfs net in river

1540 cfs existing in North
Channel

1500 cfs proposed in
North Channel

14" difference in water
surface

Flood Impacts

L]

Project has no
impact to 100 year
flood elevations,
measured in 1/10
foot.

Flood modeling
does not take into
account proposed
bridge replacement.

~
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Aquatic Environment Impacts

No isolated fish stranding pools
Three abrupt drops, vs. one existing
Deeper pools with cover

Bank protection

THANK YOU!
















Attachments:

STEWART »  Memorandum prepared by Bob Zarzecki

=  Summary of comments received since Community Meeting #2
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STEWART

a hole for kayakers to practice. The 2"%/3™ should be a breaking waves type
feature. Beginners would be encouraged to put in between the 1% and 2™
drop. All three drops should be distinct in character so that at every flow level
there will be different things to do.

Could a secondary fish passage be provided? Splitting flow through the
features is not recommended from a course design perspective because it will
be a detriment to the whitewater.

There will be 5’ of total drop through the reach.

Could center drop be shifted to the island side? Offset wings to create a tight
edtdy on river left. Slow moving on river right. More of a lower drop than the
1% drop.

Lowest drop, point back down middle of channel ~ provide variation. Relatively
easy going feature.

Water backs up relatively quickly - 1% feature to drown out. The low flat beach
area is great for instruction, out of the area for tubers. Good for swimming,
wading, etc.

ADA access at take-out. The put-in area is less problematic. 4'-5’ change
because proposed grade of bridge is much lower.

Conceptual Design

All comments from the Steering Committee meetings will be put into a wish
list, discussed, and incorporated into the functional plan.

Fire/rescue needs were detailed.

Design is based on the new bridge being in place.

Accessible put-in will need 80 to 100’ of accessible route due to the elevation
of the greenway.

Seat 50 to 60 people in the viewing area.

Viewing area is to be located in buffer, but this area is already being disturbed
with the bridge construction.

Full accessibility at put-in and take-out areas.

Boardwalk materials: natural wood appearance. Could consider wood
structure with Trex (recycled plastics/wood); hardwood; PermaTrack (concrete
system - modular looks like wood decking). Trex has a life span of 20 to 30
years, but does mold, it compares very well to hardwood. PermaTrack has not
been tested in flood conditions,

ACOE is more comfortable with the put-in location closer to bridge. The
current put-in is located on ACOE land and may be removed by ACOE at some
point in the future. There has been an allowance by the Corps but there is a
concern from a safety perspective. The existing put-in is located within a zone
of concern (ACOE).

Should there be additional put-in locations? What is preferable? Do not want
boaters to maneuver over the pilings due to safety concerns. Put-in should be
upstream of pilings at a point where there is some flow.

Per vote of the Steering Committee, the put-in will be above the bridge.

Tom Freeman comments: (1) US government owned land should be noted. (2)
Look at hardening of put-in on south shore of river. This area is experiencing
erosion. It was noted that the south bank will be stabilized and replanted as
part of this project.

Walkway access - there are concerns regarding additional impervious within
the buffer. Access below the 1% drop should be sufficient. Vic and Garry noted
that trying to get additional access points will push the buffer issue. The
design team will ook at route just below the first drop.

Armoring - Vic noted that from perspective of stream channel, it is preferable
to go to a 3 to 1 slope, but it is understood that the project will probably be
restricted to a 1 to 1 slope due to permitting concerns. It was acknowledged
that the review of streambank stabilization will be a small component of the
overall environmental review.

Consider how people are currently using the area. Consider incorporating
green elements into the project.

USACOE noted that there is not a lot of flow most of the year. Want to make
sure that expectations are realistic, there is not always a lot of water.
Mclaughlin will study to determine the maximum variance in the north
channel.



= Can spillway notches be designed to offset concern that this project will be a
STEWART barrier to fish migration? Can these be enlarged? Per Aaron - the concern is
the amount of water. The north channel is probably the best upstream fish
passage channel. These passages would utilize a great amount of the flow.

NCWRC Memorandum
= NCWRC still has concerns that the whitewater park could potentially be a
barrier to fish passage once/if the Milburnie Dam is removed.
= NCWRC will continue to study and report back to the Committee during the
next Steering Committee meeting.

Next Meeting
» Monday, October 4, 2010



North Carolina Wildlife Resources Commission

Gordon Myers, Executive Director

MEMORANDUM
TO: Cindy Szwarckop, Senior Planner
Stewart Engineering
FROM: Shari L. Bryant, Piedmont Region Coordinator /gmﬁfb‘”\"“i

Habitat Conservation Program
DATE: 20 September 2010
SUBJECT: Falls Whitewater Park — Conceptual Course Design
On September 10, 2010, staff with the N.C. Wildlife Resources Commission and U.S. Fish and
Wildlife Service met to discuss the proposed whitewater course conceptual design and its potential impact
on aquatic resources, particularly diadromous species in Neuse River, Diadromous species include

anadromous species such as American shad and striped bass that live in saltwater and spawn in
freshwater, and catadromous species such as American eel that live in freshwater and spawn in saltwater.

Aquatic Resources in Neuse River

Aquatic resources in this section of Neuse River include resident fish species such as sunfish
(Lepomis sp.), largemouth bass (Micropterus salmoides), crappie (Pomoxis spp.), and white perch
(Morone americana). Diadromous species such as American eel (dnguilla rostrata), American shad
(Alosa sapidissima), and striped bass (Morone saxatilis) historically have used this section of Neuse
River. Freshwater mussel species such as the state threatened triangle floater (4lasmidonta undulata)
have been documented in the south channel where the whitewater course is proposed to be constructed.
Also, there are records for the state threatened Eastern lampmussel (Lampsilis radiata) and Carolina
fatmucket (Lampsilis radiata conspicua), and historic records for the federal and state endangered dwarf
wedgemussel (4lasmidonta heterodon), the federal species of concern and state threatened Carolina
madtom (Noturus furiosus), the state threatened Roanoke slabshell (E/liptio roanokensis) and the state
special concern Neuse River waterdog (Necturus lewisi) and notched rainbow (Villosa constricta) in
Neuse River upstream of the confluence with Crabtree Creek.

Whitewater Park Conceptual Design and Fish Passage

On June 8, 2010, the N.C. Wildlife Resources Commission provided recommendations to address
fish passage within the whitewater course in the south channel. We recommended developing a holistic
approach to fish passage. This would have required measurements to be collected of the existing habitat
(line transect type data) under low flow conditions. Then, we recommended that each characteristic
(water velocity, water depth, passage width, abrupt drop) not be modified by more than 10%. So, for
example, if the existing habitat has 40% of the stream width with water depths between 1 and 2 feet, (at

Mailing Address: Division of Inland Fisheries * 1721 Mail Service Center * Raleigh, NC 27699-1721
Telephone: (919) 707-0220 « Fax: (919) 707-0028
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some reference gage height), then between 30-50% of the channel should have these water depths after
any stream bed modifications are made. This would maintain the habitat diversity needed by the existing
fish community within this section of the Neuse River, but allow for some modification of the streambed
to meet the objectives of developing a whitewater park.

On June 25, 2010, the N.C. Wildlife Resources Commission participated in a conference call with
the design engineer, Mr. John Anderson, to discuss the potential to incorporate the above
recommendations into the whitewater course design. Mr. Anderson indicated that adhering to our
recommendations would not meet the objectives for the whitewater course. We tentatively agreed with
Mr. Anderson’s proposed conceptual design, but indicated we had concerns regarding the diversion
weir/divider island and asked if that could be eliminated from the design. We were informed that while
the whitewater course did not require a diversion weir/divider island, this was a design requirement by the
project proponents. We indicated more information was needed on the eftect of the diversion
weir/divider island on flows in the north channel. It was clear diadromous fish would not be able to pass
through the south channel due to physical barriers of the proposed whitewater course design, but if the
diversion weir/divider island did not significantly affect flows in the north channel, then there may be the
potential for diadromous fish to pass through the north channel.

Information and data were provided on the effect of the diversion weir/divider island on flows in
the north channel. The data showed the greatest impact to flow would occur between 300 and 1,000 cfs;
this is the flow range that is critical for diadromous fish passage. A cursory review of flow data from
Falls dam showed that flows in the range of 300 to 1,000 cfs could be reduced up to 13% of the days
between March 1 and May 31 in the north channel following construction of the whitewater course and
diversion weir/divider istand. At this point, we were concerned the whitewater course design would not
allow for fish passage in the south channel, and reductions in flow could significantly affect fish passage
in the north channel.

During the August 16, 2010 meeting, we shared these concerns with the Steering Committee
members. Several questions were asked, and we agreed to further review the Neuse River hydrograph,
and respond to the questions that were asked.

A review of the Neuse River hydrograph between 1971 and 2010 shows construction of the dam
itself affected the frequency of flows in the 300-1,000 range; however, the proposed diversion
weir/divider island would further reduce the frequency of flows in this range (Figure 1). At this time, we
feel the project as proposed could be a migration barrier to diadromous species in the Neuse River by
providing a physical barrier in the south channel and a flow barrier in the north channel.

Steering Committee Members’ Questions

Question; With Milburnie dam still in place do we need to be concerned about anadromous fish passage?

Answer: Yes. Although Milburnie dam is still in place, there is currently a proposal to remove it. Even if
it is not removed, there is the potential for fish passage around the dam to be provided at some
point in the future.

Question: If the dam is removed will anadromous fish be able to get to Falls dam? How often?

Answer: Yes, diadromous fish will be able to get to Falls dam. There are historical records of diadromous
species reaching the Eno River and Flat River upstream of Falls dam. American eel, American
shad, and striped bass are expected to be able to reach Falls dam. It is anticipated American eels
will reach Falls dam annually. How often American shad and striped bass get to Falls dam will
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depend on flows. We know it takes 500 cfs for American shad and striped bass to migrate to
Milburnie dam and currently these species are able to get to Milburnie dam four out of every five
years.

Question: What is the flow that anadromous fish need to pass through the north channel?

Answer: It is unknown at this time. At the previous meeting, we indicated 500 cfs as a conservative
estimate for our cursory review of the Falls dam flow data since we know it takes 500 cfs for
American shad and striped bass to reach Milburnie dam. Currently, we are reviewing Habitat
Suitability Index (HSI) data for American eel, American shad, and striped bass to see if these
data can provide better estimates of what the flow needs may be for each of these species.
However, it is likely that we will not know definitively until fish have access to this section of
the river.

Question: How many days of flow are needed for anadromous fish passage?
Answer: Adequate flows are needed between March 1 and June [.
Question: Is habitat in the north channel suitable for anadromous fish?

Answer: It is unknown at this time. Again, currently we are reviewing Habitat Suitability Index (HSI)
data for American eel, American shad, and striped bass to determine whether habitat in the north
channel is suitable for these species.

Question: Do the fish have to come to the dam?

Answer: Yes. A diadromous fish restoration plan has not been developed for the Neuse River yet.
However, the goal of the U.S. Fish and Wildlife Service, National Marine Fisheries Service,
N.C. Division of Marine Fisheries, and N.C. Wildlife Resources Commission is to maintain all
options for upstream migration of diadromous species above Falls dam. There is restoration
potential for American eel above Falls dam. At this time, it is unclear whether there are
restoration opportunities for American shad or striped bass above Falls dam. Therefore, to pass
diadromous species above Falls dam these species would need to be able to get to the dam.

Question: Could the habitat be enhanced for anadromous fish downstream of where the north and south
channels confluence?

Answer: No. As stated above, one goal of the resource agencies is to maintain all options for upstream
migration of diadromous species above Falls dam. Therefore, to pass diadromous species above
Falls dam, these species would need to be able to get to the dam.

Question: Could habitat in the north channel be modified to provide more desirable flows to pass
anadromous fish?

Answer: It is unlikely that streambed modifications will improve habitat in the north channel because
spawning success is also related to stream discharge. However, we are reviewing the Habitat
Suitability Index (HSI) data to see if there is a potential.

Question: Can the whitewater design, particularly the side channels, be modified to pass anadromous
fish?
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Answer: Possibly. We are working with migratory fish experts to see if there is a possibility for
modification that would allow for fish passage within the proposed conceptual design of the
whitewater course.

Other Issues

* Asdiscussed above in the section Aquatic Resources in Neuse River, there are historical records
for several listed aquatic species in Neuse River. It has come to our attention that the Carolina
madtom and Neuse River waterdog are under consideration for possible listing by the U.S. Fish
and Wildlife Service. If either of these species is listed prior to project permitting, the U.S. Fish
and Wildlife Service would require a Section 7 review.

* Restoration of freshwater mussel species that historically occurred in this section of Neuse River
may depend on diadromous fish species. At this time, it is unknown whether any of the
diadromous species in Neuse River serve as hosts for any of the mussel species. Therefore, any
freshwater mussel restoration may be dependent on ensuring diadromous fish passage.

* It appears all three of the natural low flow notches in the river may be modified. It was our
understanding the southern most low flow notch may be modified during construction of the
whitewater course and diversion weir/divider island. We have concerns about modifications to
the other natural low flow notches in the river. More detailed information on the proposed
modification of these low flow notches and the possible impact to flows and aquatic habitat needs
to be presented.

* In Mr. Zarzecki’s correspondence dated August 16, 2010, he stated “I have seen documentation
and studies from WRC on rip-rap banks at the coast improving habitat and documenting greater
diversity and species of fish, etc.” We would like to clarify that our preference is for natural bank
stabilization, whenever feasible. However, if natural bank stabilization is not an option, then we
prefer rip-rap over other hardening structures (e.g., seawall) because rip-rap provides better
aquatic habitat than other hardening structures.

Alternatives

The primary goal of the resource agencies is to retain the utility of this section Neuse River to
provide spawning and migration pathways for resident fish species, diadromous species, and freshwater
mussel species. At this time, we feel the proposed conceptual design could be a migration barrier to
diadromous species in the Neuse River by providing a physical barrier in the south channel and a flow
barrier in the north channel. We have several alternatives for consideration by the Steering Committee.
These include:

» Design a whitewater course that does not require a diversion weir/divider island, but could be
retrofitted with a diversion weir/divider island at a later date. Once diadromous species have
access to this section of the river, more data will be available on how these species (i.e.,
American eel, American shad, and striped bass) will use the area. Once this data is available,
discussions regarding the possibility of retrofitting the whitewater course to include a diversion
weir/divider island could take place.

» Include an adjustable weir in the project design. During critical migration periods (i.e., March 1
to June 1), the weir could be adjusted to provide sufficient flows to the north channel to allow for
upstream migration of diadromous species. We understand the Committee members do not want
an adjustable weir, but this would resolve many of the resource agencies concerns regarding the
proposed conceptual design.
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20 September 2010
Falls Whitewater Park

*  Conduct an Instream Flow Incremental Methodology (IFIM) study to evaluate the effect to flow
and habitat in the north channel with and without the project.
Thank you for the opportunity to participate on the Whitewater Park Steering Committee and to
provide comments regarding the development of the proposed Falls Whitewater Park. If we can be of

further assistance, please contact our office at (336) 449-7625.

ec: Bennett Wynne, WRC
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 STEWART

The entire discussion is only applicable if the dam is removed. Shad and
Striped Bass are sometimes found upstream of the dam during flood events.
The rocky bottom between the end of the proposed whitewater course and the
dam outlet are prime spawning areas.

There was much discussion about how fish would get into Falls Lake from the
river. Three possible options were discussed, including fish ladders, fish lifts,
and fish transport.

If transporting of fish into Falls Lake is so important, why isn't it being done at
present?

Is there a target date for removal of the Milburnie Dam? It is currently under
government review, but public opinion has turned against it. No date has been
set for removal.

Are there any similar fish passage projects in the area that have been studied
and the results quantified? Not locally.

After a lengthy discussion on whether or not there is enough data to support
either side of the debate, John Anderson recommended that we move forward
with the project as designed, with the understanding the issue could be
revisited in the future if and when more data is provided.

Vic asked whether USFWC could provide any data to indicate whether or not it
would matter if the Milburnie Dam was removed, since the Falls Dam was built
decades after the Milburnie Dam, and the river between the two has
significantly changed in the intervening years. There is no finite answer to the
question.

Sarah asked if the introduction of a diverter control were introduced into the
project, would it help the USFWC feel better about supporting the project.
Shari indicated that it would.

Vic expressed concern on the part of the City of Raleigh with long term
maintenance and cost of such devices.

Sarah reiterated that if fish passage is ever reintroduced in the area, that
passage all the way to the dam is crucial.

Vic stated that the diverter issue could not be resolved without more discussion among
the City staff, so he will ask the Steering Committee members to vote for or against a
mechanical diverter in the coming weeks via email.

John Anderson then led a discussion of the outstanding water based issues from the
emails generated by the Steering Committee after the previous meeting.

1.

2.

Diverter Island/Diversion Weir — The City staff will discuss the cost/benefit of
such a device and ask the Steering Committee to vote on it.

Targeted Flow Volumes - John provided a chart and cross-sections to
demonstrate impact on flow in the north channel.

Put-in Locations: (size, number and location) - the put in will be moved to just
east of the stream feature that intersects the river in the pool area.

Confirm that features will “run” during normal flow levels - John confirmed
this.

At what level will features “wash out” - The lower level will continue to flow at
4000 cfs.

Could a "user friendly” bottom be incorporated into the design? - Yes, the
bottom will be natural granite.

Impact to shoreline beyond end of course? - Armoring will begin and end
approximately as shown on the current plans.

Armoring on north shore? - The City will discuss shoreline stabilization with the
River Mill homeowners and ask them to put the issue to a vote among the
homeowners. The City will provide this service if the residents of River Mill
want it.

Garry Walston led a discussion of the outstanding land based issues from the emails
generated by the Steering Committee after the previous meeting.

1.

Bank Stabilization - it was decided that armoring would be used with a 2:1
slope to just above the high water line, and 3:1 slopes and re-vegetation
would be used above that point.



STEWART

Utilize Native Plants ~ Yes.

Location of Trail Access Points — Trail access points will remain as decided at

the previous meeting.

4. Trail to Parking Lot ~ A more direct connection will be added from the take-out
area to the parking lot. This will require a significant amount of stairs.

5. Signage - Type and location will be determined during construction document
preparation.

6. 911 Call Station - The City will explore options for emergency notification. The

current system is subject to vandalism and false alarms.

wN

Seth asked if an outdoor shower could be incorporated into the future bathroom/
changing room design. This element will be included in the future design.

Vic asked for a consensus vote on the project with the discussed revisions. The vote
was 9-0 in favor of the project, with the exception of the north channel stabilization,
which will be added if desired by the River Mill residents.

Meeting Wrap-up and Schedule:

This was the final Steering Committee meeting. The next scheduled meeting is the
Community Meeting on November 3, 2010. Vic asked that Steering Committee
members attend in show of support of the project. Tentatively, the project will be
presented to Park Planning on October 27, 2010 at 1:00, prior to presentation to the
PRGAB.

Attachments: Chart and sections from MclLaughlin
Site Plan from Stewart
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RALEIGH

Falls Whitewater Park
Community Meeting #3

November 3, 2010 - 7pm to 8:30pm
Re Q.meOS Campbell Lodge at Durant Nature Park

NAME AND ADDRESS

Jessa tHunt 1500 River purl B3 #3203, Wa fe foresk NC 215857
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STEWART

Tom noted that the first sentence is the best summary - “the short response is the
Corps proposes no change in policy regardless of the future status of the proposed
park.”

There will be no additional prohibitions on paddlers to not be able to use the
historic paddling areas.

He believes that boaters will migrate to the new park and away from the existing,
historic put-in areas.

The Corps policy is 500’; the Falls policy is that Falls is a different facility and in a
different location than most Corps facilities and as such paddlers and fisherman are
prohibited within 150°. Carol Banaitis handed out an aerial with the 150’ area
delineated.

The Corps has monitored use by the paddiing community and has a speaker
system to notify of changing conditions.

At some point in the future the Corps could change restrictions; however, they do
not anticipate prohibiting boating within the historically used area.

At some point in the future a working group (Corps and paddlers) may be
established. It was noted that all agree that at some release levels the area is off
limits.

Tom noted that access and boating further downstream towards the bridge would
allow for favorable review by the Corps reviewers.

Tom Wright asked why there has been a change from September and that minutes
should be changed to reflect what was actually said.

Cindy noted that this is why this topic is being discussed tonight to clear up any
confusion, misunderstandings, and to clarify the Corps position if it was
misinterpreted or misstated by members of the design team or City of Raleigh. The
minutes of tonight’s meeting will reflect the position of the Corps and will include
Tom Freeman’s November 2010 email.

Tom Freeman noted that if fish up come up this way (if Milburnie Dam is removed)
the area will be a more dynamic area for fishing. This could change the dynamics
for paddiers because there will be a lot more fishermen in the area. Right now
there is fishing, but everything will change with addition of striped bass. This could
create a perfect storm and there may be a user conflict between the fisherman and
paddlers, if so then the Corps may need to revisit the historical allowance.

Bob High - does the 150’ apply to boaters and fishermen?

Tom Freeman - the 150° does not preclude bank fishing, only in-water uses. The
Corps needs to make sure that they can offer something for every user.

Kathy Capps noted that there will be other opportunities for working this out in the
future via the user group.

It was noted that we are considering a lot of “ifs.”

Cindy mentioned that during a call today, Tom Freeman asked if he could add an
agenda item. Tom asked that Carol Banaitis lead the discussion.

Carol noted that at the November Community Meeting it was noted that the
armoring/stabilization of the north shore was eliminated from the plan. She noted
that the Corps liked the armoring/stabilization because it would help with the
ongoing shore erosion beside River Mill.

The Corps would like this to be revisited.

From an agency perspective, the Corps is advising that the armoring/stabilization
of the north shore make the overall project more appealing.

Tom Wright noted that River Mill was reluctant to endorse the north shore
stabilization because they want it separate from the FWWP project. They would
like it to be addressed by the Wilmington office since there is already erosion.
Tom Freeman — Regardless of who writes the check, it will still be a Corps project.
The Corps will not write a blank approval check ~ there must be close coordination
with Corps staff, perhaps utilizing a City of Raleigh design firm. There will be close
scrutiny by the Corps and other resource agencies. Tom Freeman would like to
impress upon the Steering Committee that it would be as close to the Federal
Government doing it if it is done through this project.

There is no money in the Corps budget to do the bank stabilization.

This is an opportunity of a lifetime to have this done as part of the FWWP project.
Need to take advantage of this opportunity now.

Bob Zarzecki noted that we could take advantage of the fact that we will already
be working in the river — can utilize creative construction techniques.
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Tom Wright noted that his community is against diversion of water from north to
south channel. They understand that bank stabilization is needed, but believes
that this is a quid pro quo.

Tom Freeman noted that this is an opportunity.

It was noted that there are erosion problems at 3,000+ cfs.

Elizabeth Gardner moved that to add the north shore stabilization back
into the project. Bob High seconded the motion.

Tom Freeman noted that he or others from the Corps would be happy to meet with
the River Mill HOA group to discuss and give the perspective of the budget ~ they
can't see a future where it will be a federally funded project.

Tom Wright — River Mill has come along way in their thinking of the project. Some
residents are okay with the features in the south channel as long as there is no
diversion from the north channel. He mentioned that they are concerned about
their package plant.

Sarah King - agree that the north shore stabilization would benefit the community,
but if River Mill does not want it included then she wiil be against the motion.

Bob Zarzecki noted that this will all be decided during permitting stage.

Tom Wright —- River Mill may end up with something that they don't like
(stabilization techniques).

Kathy Capps noted that there was a motion on the table and there has been
discussion. Tom Wright noted that River Mill is concerned about erosion they just
want it to be a separate issue.

Vote on motion to include north shore stabilization as part of the project ~
7 Yes, 3 No, 1 Abstain.

Flow Clarification

John Anderson detailed slides 5 through 11.

Updated Hydrologic Analysis - John noted that information was based on data from
25 years and that this information corrects earlier data caiculated on 20 year data.
The total number of days changed but the proportions remained the same.

The purpose of the movable diversion weir is to aiter flow back to normal during
the months of fish passage (March, April, and May). The movable diversion
eliminates 30 boating days (increase in boatable days decreases from 125% to
39%) because the movable diversion takes away the prime boating times.

Slide 6 is in response to Elizabeth’s request. There would be 165 days at 50 cfs.
Diversion is not very effective at very low flows of 50 cfs. It is understood that at
50 cfs days you can navigate the area with canoe, kayak, tube, etc.

Slide 7 -~ Red and green lines show days with diversion. Red is with the diversion
island. Green is with the mechanical diversion.

Mechanical Diversion Weir Discussion

Bob Zarzecki asked about the number of boating days and if the data included
hourly data.

John Anderson noted that the analysis looked at 200 cfs at any point in the day, no
hourly data analysis. They took the daily average from the USGS website. Itis
acknowledged that there are times during the day when the flow changes.

Bob Zarzecki asked if the moveable gates are passable. Yes, it is boatable. The
water would flow over the gate and there would be a surfing wave.

Cindy asked the Committee to look at the Fish Passage Discussion handout and
asked the Steering Committee to remember back to November when there were
motions regarding a mechanical diversion weir and fish passage sent around for
consideration. Cindy read a motion that was offered by members of the Steering
Committee: “It is the opinion of the NCWRC that if Milburnie Dam should be
removed, diadromous fish might traverse up river to the Falls Whitewater
Park. The Steering Committee is amenable to design elements if
necessary that allow for the passage of diadromous fish up river, should
this dam be removed. The details of which will be resolved during the
environmental review and permitting process.”

John Anderson noted that the diversion criteria did not address fish passage. The
design team did not get any push back from the committee on this. There would
be a net zero gain if the mechanical diversion weir is installed and then the days
are taken away to accommodate fish passage.
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Attachments:

1/24/11 Powerpoint presentation

Tom Freeman email

Fish Passage Discussion

Corps of Engineers aerial

Alternative Flow Slides developed by John Anderson
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Meeting Agenda

AN e

Project Overview —~ Cindy Szwarckop

Public Involvement Process -~ Cindy Szwarckop

Program Elements - John Anderson and Garry Walston

Project Design Presentation - John Anderson and Garry Walston
Questions/Comments

The following questions/responses and statements were noted after the
presentation:

Would the mechanical weir be movable?

Discussion related to the decrease in the number of boating days. The
hydraulic study was explained. 150cfs is needed without the diverter to
create whitewater condition.

How will water be handed during construction?

Is there a precedent for bank stabilization?

What about River Mill bank stabilization? It was noted that the River Mill
representative, Tom Wright, noted that River Mill was not interested in bank
stabilization through this project and that it should be considered as a
separate manner.

John Anderson with McLaughlin Whitewater explained how armoring
improves erosion.

What about the grade of the parking area? Can this are be expanded if
needed? The area to the east is relatively flat so this area could serve as an
area for future expansion.

Is there a put in for canoes? No, the existing canoe launch will remain.

Will there be an EIS? A full environmental study will be required when the
project is progressed to permitting stage.

Funding? The project is not funded at this time. The paddling community
offered to look for grants.

Schedule? The earliest timeframe for the project is 2013 to 2014 to start.
Ballpark cost estimate? $2.5 to $3 million based on current year
construction cost estimates.

What is the current river level? 100 cfs at this point. It is a low water level.
Will there be a dry river bed? No impact at this water flow.

Will there be a guaranteed water flow? Guaranteed not to pull under a
certain CFS.

The Corps never stops releases. 100 cfs is low release but that is the level
for most of the year.

There is a point at which there will no change in the river elevation. The
flow has to reach a point to even be diverted.

Flow at mid-rate = 12 inches. River Mill community enjoys this area at
these levels at medium flow going to south channel.

What is the threshold (flow level) for people to get in?

Why should River Mill be in favor of this project?

Most of the boating days are in winter and spring. Only reliable water is
during these time periods.

Tom Wright — with a diversion island with low flow does water get diverted?
Think of this as a “leaky dam” - water spills through, at very low flow water
will not over top and high flow the water will over top.

There is a concern regarding the noise that kayakers will make at the park.
There is a large non-whitewater community that uses this area for paddling
- they are concerned about the cost of the project.

Could the shape of the island be augmented/changed to make both River
Mill residents and future kayakers happy? The project is adding bedrock to
the channel to modify the channel.

Could areas to the north of the island be manipulated? The WWP is sited to
allow for access from public property.

Is there anyway to increase water on the north side? Eliminate the
diversion island; put drops in north of the bridge; however these may be in
the USACOE restricted area. The design team has worked within the
constraints given - the natural drop in the river is where the park should be
built.

What about the structures to create water features? There will be no access
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to the island. This project will not make it easier to get to the island.

Who will maintain the park? The City of Raleigh Parks & Recreation
Department.

How many roads will access the site?

There currently is no security at gate to the canoe launch. Is there a plan to
change the security approach? The gate is there to block access to river
during high flood events.

What will the hours be? Dawn to dusk. The park will be posted with hours
of operation and if people are found after-hours they will be considered as
trespassers.

There has been an enforcement dispute in the past in this area. Now the
City of Raleigh police department patrols the area.

It was noted that “no lighting” was one of the requirements of the project.
How often would this park be used? 105 ideal usage days.

How can you plan events when the park will only be open V4 of the year?
There will be no scheduled releases to facilitate events.

It was noted that a lot of the recreational users look at the levels and make
the decision to go or not to go.

The new park could be used for classes and swiftwater rescue training.
Why couldn’t the park be put on the other side of the bridge? USACOE
would not allow the park so close to the conduit.
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APPENDIX 11 - 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 11: 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 I1+".

Class I11: 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 I11-" or "Class Il1+" respectively.

Class 1V: 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 1V, 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.
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Appendix 111 - 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 project'. 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.

! 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

12350
12300
12230
12190
12170
12150
12100
12060
12010
12009
12008
11931
11930
11929
11860
11801
11800
11799
11710
11590
11540
11470
11370
11270
11170
11080
10980
10890
10800
10710
10590
10490
10400
10290
10200
10100
10000

67

Q Total

(cfs)
11100
11100
11100
11100

Bridge
11100
11100
11100
11100
11100
11100
11100
11100
11100
11100
11100
11100
11100
11100
11100
11100
11100
11100
11100
11100
11100
11100
11100
11100
11100
11100
11100
11100
11100
11100
11100
11100
11100

W.S. Elev

(ft)

205.19
205.21
205.22
205.18

205.16
205.17
205.17
205.13
205.13
205.15

205.1
205.09
205.09
205.09
205.06
205.06
205.06
205.07
205.07
205.06
205.05
205.02
204.99
204.97
204.97
204.95
204.91
204.86
204.83
204.82
204.76
204.73
204.69
204.69
204.63
204.62

202.1

River Sta

12350
12300
12230
12190
12170
12150
12100
12060
12010

11930

11860

11800

11710
11590
11540
11470
11370
11270
11170
11080
10980
10890
10800
10710
10590
10490
10400
10290
10200
10100
10000

67

Q Total
(cfs)
11100
11100
11100
11100
Bridge
11100
11100
11100
11100

11100

11100

11100

11100
11100
11100
11100
11100
11100
11100
11100
11100
11100
11100
11100
11100
11100
11100
11100
11100
11100
11100
11100

W.S. Elev
(ft)
205.16
205.18
205.19
205.14

205.13
205.14
205.14
205.12

205.1

205.08

205.06

205.07
205.07
205.06
205.05
205.02
204.99
204.97
204.97
204.95
204.91
204.86
204.83
204.82
204.76
204.73
204.69
204.69
204.63
204.62

202.1

(ft)
0.03
0.03
0.03
0.04

0
0.03
0.03
0.03
0.01

-0.01

0.01

O OO 0O 0000000000 O0oOOouOOoOo oo

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.

should be performed if it is considered further.

A similar analysis was not done for Option 3, but

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

Proposed Conditions Model - Fixed Crest North Channel Existing Conditions Model Output - North Channel Comparative Table
HEC-RAS Plan: Plan 01 River: Neuse Reach: North Split HEC-RAS Plan: Plan 01 River: Neuse Reach: North Split
Reach River Sta QTotal W.S. Elev Vel Chnl  Top Width Reach RiverSta QTotal W.S.Elev VelChnl 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 600 193.15 261 251.46 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 600 192.88 279 152.86 North Split 12010 868 1933 2.99 199.74 -0.42 -0.2 -46.88
North Split 11930 150 191.27 261 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 19 152.48 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 35 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 150 187.93 173 126.73 North Split 11590 152 187.93 175 126.82 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 15 201.37 North Split 11470 868 189.26 172 205.96 -0.51 -0.22 -4.59
North Split 11370 150 187.33 1.79 84.05 North Split 11370 152 187.33 18 84.44 0.00 -0.01 -0.39
North Split 11370 600 188.54 275 122.39 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 1883 241 121.89 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 29 100.63 North Split 11170 868 188.45 3.44 101.47 -0.44 -0.54 -0.84
North Split 11080 150 186.26 19 79.98 North Split 11080 152 186.27 191 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 868 187.71 391 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 600 187.2 243 102.76 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
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Hydraulic Profile of North Channel, Existing and Proposed

Per the preceding tabular data the 200 cfs profile is nearly identical.
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Site plan Showing Locations of Hydraulic Modeling Stations
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North Carolina Wildlife Resources Commission

Gordon Myers, Executive Director

MEMORANDUM
TO: Cindy Szwarckop, Senior Planner
Stewart Engineering

Kathy Capps, Risk and Grants Manager
City of Raleigh Parks and Recreation Department

FROM: Shari L. Bryant, Piedmont Region Coordinator _Sho A rb"v\“i
Habitat Conservation Program

DATE: 5 April 2010
SUBJECT: Falls Whitewater Park

Biologists with the North Carolina Wildlife Resources Commission conducted a site visit of the
proposed whitewater course on March 22, 2010. At the time of our site visit approximately 2,500 cfs was
being discharged from the Falls Lake Dam, There were several anglers fishing within the proposed
whitewater course. The purpose of our site visit was to evaluate existing aquatic habitat, and to identify
potential impacts and/or benefits of the proposed project to stream geomorphology, instream flow,
resident fish and freshwater mussel species, migratory fish species, and angling opportunities. We offer
the following observations, comments, and suggestions:

Stream Geomorphology, Instream Flow, and Aquatic Habitat

Flow was very high during the site visit and it was difficult to see aquatic habitat within the south
channel. However, we observed several bedrock features and a forested riparian buffer. Also, crappie
(Pomoxis sp.) and white perch (Morone americana) were caught by several anglers fishing in the south
channel. During the last meeting it was indicated that a substantial amount of rock would be needed to
construct the whitewater course. The consultants indicated the south channel would need to be 8 to 12
feet wide for flow to be sufficient for whitewater paddling. However, it is unclear whether the entire
south channel would need to be 8 to 12 feet wide or if only the features would be this width. The south
channel appears fairly wide and this would take a substantial amount of rock to narrow the chanael to 8 to
12 feet, Also, it was indicated that the river bank would need to be stabilized to allow foot traffic. Based
on our observations, and the information provided at the previous meeting, we ask that the following be
considered in the development of the whitewater course,

*  Any rock added to the south channel will need to be sufficiently anchored to prevent
downstream movement. Very high downstream flows can result from water releases from
Falls Dam particularly during high rainfall events,

Mailing Address: Division of Inland Fisheries ¢« 1721 Mail Service Center « Raleigh, NC 27699-1721
Telephone: (919) 707-0220 « Fax: (919) 707-0028



Page 2

5 April 2010
Falls Whitewater Park

* Instaliation of rock within the south channel should not create flow conditions that resuit in
stream bank erosion or channel degradation upstream, within, or downstream of the
whitewater course. Also, by reducing channel width and increasing the amount of water in
the channel during certain flows, water elevations will increase. Bank slopes may need to be
stabilized for water elevations at different discharge levels.

* Installation of additional rock structures within the south channel should work with the
natural geomorphology and flow patterns of the stream. Also, effects of sediment transport
should be considered in the design of the whitewater course.

* Hardened structures (e.g., rip rap) should be avoided, or at least minimized, for bank
stabilization. If any hardening structures are needed, then these should be installed to avoid
creating flow conditions that result in downstream bank erosion or channel degradation.

* Protect existing vegetation and trees within the riparian buffer to maximum extent possible;
however, management of invasive species would be appropriate.

* Consider minimizing longitudinal access to the stream bank by providing a trail located away
from the stream bank and selected viewing platforms for the whitewater features and/or
course. To further minimize pedestrian access along the stream bank, consider planting shrub
species along the stream bank to provide stream bank stabilization and to make the stream
bank less friendly for pedestrian use.

Fish Passage

The whitewater course should be designed to allow passage of American shad and striped bass
adults, eggs and larvae, Other species to be considered for passage include white perch and resident
species such as crappie and largemouth bass.

Diversion Weir

We could not determine the location of the proposed diversion weir. The following information
would be helpful in evaluating the effects of a diversion weir on stream flow and aquatic habitat in the
river.

¢  Where the diversion weir would be installed.
*  How large the diversion weir will be.

*  Whether there will be any dewatered areas of the river during any period of the year as a
result of construction of the diversion weir.

* Impacts to flow in the north channel. While the presentation included impacts to flow in the
north channel from a percentage basis, it is unclear how the diversion weir will affect the
flow pattern, wetted area, water depth, and subsequently the aquatic habitat in the north
channel.

Angling Opportunities

Several anglers were fishing the south channel during our site visit. There is the potential for
conflict between paddlers and anglers, particularly if the width of the south channel is significantly
lessened. Te minimize conflicts with anglers within the proposed whitewater course, we offer the
following suggestions.

*  One of the reasons angling may be popular in the south channel is the easy access and good
aquatic habitat. Creating or improving angler access along the south channel downstream of
the proposed whitewater course, or providing additional angler access to the north channel
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either from the island or north channel stream bank could minimize conflicts between these
two user groups.

¢ The presentation shows construction of a pedestrian bridge to the island. This would provide
access to the north channel. If a pedestrian bridge is constructed, we suggest improving
angler access along the north channel stream bank on the island.

* Itis unclear whether there is public access for fishing on the east/north side of Neuse River.
If public access is available, then improving the pedestrian crossing along Falls of Neuse
Road bridge would allow anglers to safely cross the river and fish on the east/north side of
Neuse River and the north channel. Also, if public access is available on the east/notth side
of Neuse River, improving angler access in this area would provide additional areas for
anglers to fish.

Thank you for the opportunity to participate on the Whitewater Park Steering Committee and to
provide comments regarding the development of the proposed Falls Whitewater Park. If we can be of
further assistance, please contact our office at (336) 449-7625.

ec: Bennett Wynne, WRC



< North Carolina Wildlife Resources Commission <

Gordon Myers, Executive Director

MEMORANDUM
TO: Cindy Szwarckop, Senior Planner
Stewart Engineering
FROM: Shari L. Bryant, Piedmont Region Coordinator "dhﬂ""%&“\"‘i

Habitat Conservation Program
DATE: 20 September 2010
SUBJECT: Falls Whitewater Park — Conceptual Course Design
On September 10, 2010, staff with the N.C. Wildlife Resources Commission and U.S. Fish and
Wildlife Service met to discuss the proposed whitewater course conceptual design and its potential impact
on aquatic resources, particularly diadromous species in Neuse River. Diadromous species include

anadromous species such as American shad and striped bass that live in saltwater and spawn in
freshwater, and catadromous species such as American cel that live in freshwater and spawn in saltwater.

Agquatic Resources in Neuse River

Aquatic resources in this section of Neuse River include resident fish species such as sunfish
(Lepomis sp.), largemouth bass (Micropterus salmoides), crappie (Pomoxis spp.), and white perch
(Morone americana). Diadromous species such as American eel (dnguilla rostrata), American shad
(Alosa sapidissima), and striped bass (Morone saxatilis) historically have used this section of Neuse
River. Freshwater mussel species such as the state threatened triangle floater (Alasmidonta undulata)
have been documented in the south channel where the whitewater course is proposed to be constructed.
Also, there are records for the state threatened Eastern lampmussel (Lampsilis radiata) and Carolina
fatmucket (Lampsilis radiata conspicua), and historic records for the federal and state endangered dwarf
wedgemussel (4lasmidonta heterodon), the federal species of concern and state threatened Carolina
madtom (Noturus furiosus), the state threatened Roanoke slabshell (Elliptio roanokensis) and the state
special concern Neuse River waterdog (Necturus lewisi) and notched rainbow (Villosa constricta) in
Neuse River upstream of the confluence with Crabtree Creek.

Whitewater Park Conceptual Design and Fish Passage

On June 8, 2010, the N.C. Wildlife Resources Commission provided recommendations to address
fish passage within the whitewater course in the south channel. 'We recommended developing a holistic
approach to fish passage. This would have required measurements to be collected of the existing habitat
(line transect type data) under low flow conditions. Then, we recommended that each characteristic
(water velocity, water depth, passage width, abrupt drop) not be modified by more than 10%. So, for
example, if the existing habitat has 40% of the stream width with water depths between 1 and 2 feet, (at

Mailing Address: Division of Inland Fisheries « 1721 Mail Service Center = Raleigh, NC 27699-1721
Telephone: (919) 707-0220 « Fax: (919)707-0028 :
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some reference gage height), then between 30-50% of the channel should have these water depths after
any stream bed modifications are made. This would maintain the habitat diversity needed by the existing
fish community within this section of the Neuse River, but allow for some modification of the streambed
to meet the objectives of developing a whitewater park.

On June 25, 2010, the N.C. Wildlife Resources Commission participated in a conference call with
the design engineer, Mr. John Anderson, to discuss the potential to incorporate the above
recommendations into the whitewater course design. Mr. Anderson indicated that adhering to our
recommendations would not meet the objectives for the whitewater course. We tentatively agreed with
Mr. Anderson’s proposed conceptual design, but indicated we had concerns regarding the diversion
weir/divider island and asked if that could be eliminated from the design. We were informed that while
the whitewater course did not require a diversion weir/divider island, this was a design requirement by the
project proponents. We indicated more information was needed on the effect of the diversion
weit/divider island on flows in the north channel. It was clear diadromous fish would not be able to pass
through the south channel due to physical barriers of the proposed whitewater course design, but if the
diversion weir/divider istand did not significantly affect flows in the north channel, then there may be the
potential for diadromous fish to pass through the north channel.

Information and data were provided on the effect of the diversion weir/divider island on flows in
the north channel. The data showed the greatest impact to flow would occur between 300 and 1,000 cfs;
this is the flow range that is critical for diadromous fish passage. A cursory review of flow data from
Falls dam showed that flows in the range of 300 to 1,000 cfs could be reduced up to 13% of the days
between March 1 and May 31 in the north channel following construction of the whitewater course and
diversion weir/divider island. At this point, we were concerned the whitewater course design would not
allow for fish passage in the south channel, and reductions in flow could significantly affect fish passage
in the north channel.

During the August 16, 2010 meeting, we shared these concerns with the Steering Committee
members. Several questions were asked, and we agreed to further review the Neuse River hydrograph,
and respond to the questions that were asked.

A review of the Neuse River hydrograph between 1971 and 2010 shows construction of the dam
itself affected the frequency of flows in the 300-1,000 range; however, the proposed diversion
weir/divider island would further reduce the frequency of flows in this range (Figure 1). At this time, we
feel the project as proposed could be a migration barrier to diadromous species in the Neuse River by
providing a physical barrier in the south channel and a flow barrier in the north channel.

Steermg Committee Members® Questions

Question: With Milburnie dam still in place do we need to be concerned about anadromous fish passage?

Answer: Yes. Although Milhurnie dam is still in place, there is currently a proposal to remove it. Even if
it is not removed, there is the potential for fish passage around the dam to be provided at some
point in the future.

Question: If the dam is removed will anadromous fish he able to get to Falls dam? How ofien?

Answer: Yes, diadromous fish will be able to get to Falls dam. There are historical records of diadromous
species reaching the Eno River and Flat River upstream of Falls dam. American eel, American
shad, and striped hass are expected to be able to reach Falls dam, It is anticipated American eels
will reach Falls dam annually. How often American shad and striped bass get to Falls dam will
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depend on flows. We know it takes 500 cfs for American shad and striped bass to migrate to
Milburnie dam and currently these species are able to get to Milburnie dam four out of every five
years,

Question: What is the flow that anadromous fish need to pass through the north channel?

Answer: It is unknown at this time. At the previous meeting, we indicated 500 ¢fs as a conservative
estimate for our cursory review of the Falls dam flow data since we know it takes 500 cfs for
American shad and striped bass to reach Milburnie dam. Currently, we are reviewing Habitat
Suitability Index (HST} data for American eel, American shad, and striped bass to see if these
data can provide better estimates of what the flow needs may be for each of these species.
However, it is likely that we will not know definitively until fish have access to this section of
the river.

Question: How many days of flow are needed for anadromous fish passage?
Answer: Adequate flows are needed between March 1 and June 1.
Question: Is habitat in the north channel suitable for anadromous fish?

Answer: It is unknown at this time. Again, currently we are reviewing Habitat Suitability Index (HSI)
data for American eel, Ametrican shad, and striped bass to determine whether habitat in the north
channel is suitable for these species.

Question: Do the fish have to come to the dam?

Answer: Yes. A diadromous fish restoration plan has not been developed for the Neuse River yet.
However, the goal of the U.S. Fish and Wildlife Service, National Marine Fisheries Service,
N.C. Division of Marine Fisheries, and N.C. Wildlife Resources Commission is to maintain all
options for upstream migration of diadromous species above Falls dam. There is restoration
potential for American eel above Falis dam. At this time, it is unclear whether there are
restoration opportunities for American shad or striped bass above Falls dam. Therefore, to pass
diadromous species above Falls dam these species would need to be able to get to the dam.

Question: Couid the habitat be enhanced for anadromous fish downstream of where the north and south
channels confluence?

Answer: No. As stated above, one goeal of the resource agencies is to maintain all options for upstream
migration of diadromous species above Falls dam. Therefore, to pass diadromous species above
Falls dam, these species would need to be able to get to the dam.

Question: Could habitat in the north channel be modified to provide more desirable flows to pass
anadromous figh?

Answer: It is unlikely that streambed modifications will improve habitat in the north channel because
spawning success is also related to stream discharge. However, we are reviewing the Habitat
Suitabifity Index (HSI) data to see if there is a potential.

Question: Can the whitewater design, particularly the side channels, be modified to pass anadromous
fish?
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Answer: Possibly. We are working with migratory fish experts to see if there is a possibility for
modification that would allow for fish passage within the proposed conceptual design of the
whitewater course.

Other Issues

*  As discussed above in the section Aquatic Resources in Neuse River, there are historical records
for several listed aquatic species in Neuse River. It has come to our attention that the Carolina
madtom and Neuse River waterdog are under constderation for possible listing by the U.S. Fish
and Wildlife Service. If either of these species is listed prior to project permitting, the U.S. Fish
and Wildlife Service would require a Section 7 review.

* Restoration of freshwater mussel species that historically occurred in this section of Neuse River
may depend on diadromous fish species. At this time, it is unknown whether any of the
diadromous species in Neuse River serve as hosts for any of the mussel species. Therefore, any
freshwater mussel restoration may be dependent on ensuring diadromous fish passage.

* Itappears all three of the natural low flow notches in the river may be modified. It was our
understanding the southern most low flow notch may be modified during construction of the
whitewater course and diversion weir/divider island. We have concerns about modifications to
the other natural low flow notches in the river. More detailed information on the proposed
modification of these low flow notches and the possibie impact to flows and aquatic habitat needs
to be presented.

¢ In Mr. Zarzecki’s correspondence dated August 16, 2010, he stated “I have seen documentation
and studies from WRC on rip-rap banks at the coast improving habitat and documenting greater
diversity and species of fish, etc.” We would like to clarify that our preference is for natural bank
stabilization, whenever feasible. However, if natural bank stabilization is not an option, then we
prefer rip-rap over other hardening structures (e.g., seawall) because rip-rap provides better
aquatic habitat than other hardening struetures.

Alternatives

The primary goal of the resource agencies is to retain the utility of this section Neuse River to
provide spawning and migration pathways for resident fish species, diadromous species, and freshwater
mussel species. At this time, we feel the proposed conceptual design could be a migration barrier to
diadromous species in the Neuse River by providing a physical barrier in the south channel and a flow
batrier in the north channel. We have several alternatives for consideration by the Steering Committee.
These include:

* Design a whitewater course that does not require a diversion weir/divider island, but could be
retrofitted with a diversion weir/divider island at a later date. Once diadromous species have
access to this section of the river, more data will be available on how these species (i.e.,
American eel, American shad, and striped bass) will use the area. Once this data is available,
discussions regarding the possibility of retrofitting the whitewater course to include a diversion
weir/divider island could take place.

* Include an adjustable weir in the project design. During critical migration periods (i.e., March 1
to June 1), the weir could be adjusted to provide sufficient flows to the north channel to allow for
upstream migration of diadromous species. We understand the Committee members do not want
an adjustable weir, but this would resolve many of the resource agencies concerns regarding the
proposed conceptual design.
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¢ Conduct an Instream Flow Incremental Methodology (IFIM) study to evaluate the effect to flow
and habitat in the north channel with and without the project.

Thank you for the opportunity to participate on the Whitewater Park Steering Committee and to
provide comments regarding the development of the proposed Falls Whitewater Park. If we can be of
further assistance, please contact our office at (336) 449-7625.

ec: Bennett Wynne, WRC



