Phase yis Ana]ysus
~ for the proposed |
W1ngf1e]d Park Amp.h1theater :

| prepéfed_fhr‘} q,

Casazza Peetz and Hancock""

1745 South We]ls Avenue
Reno Nevada | 89502

o PR & A AVAY
February 1991 Jaf podkér 4

. | T, | Nlmbus Englneers |
P rep ared . by ) 3710 Grant St Sulte D, Reno, NV 80500 x
‘ . R : R (702)689 8630 S




TABLE OF CONTENTS

1.0  Introduction and PUrPOSE......ccooiiiecreiiercrecs e ceasrsnseesssessese s s s 1
2.0 Method of ANAIYSIS.... oo ccierirerrecrrrrcrre et e 1
3.0 Conclusions and Recommendations.........cccovmrienireeesisinreniienns cossarerssntessean 4
4.0  RefBreNCES....cccriireriiniiirerrrriinirtesrissinnaeessessssnersssesssnnresessssosssnssasssnsess 11
Figures
1. ViICINIEY MaAD...eeeeeeeriitiecineniiniecenircss s senesssseeesssossaeecsasssessssnnssasesssassasssscssae 2
2. Cross Section LOCation Map........cceeeieerriererrreceercieesctnrceseseseresssessaenas 3
3. INGHECHVE FIOW ATBA......ceuveeeeemeeeeecnscsensesesssnsssessesssssssesassesassessssessssssessnsons 5
4. SElECted CroSS SECHOM....vuimeesrerecesiaeeresssestessssssssressssessssssssssaseess 810 11
Tables
1. EIEVAHON COMPAISONS....covrerreesresssssssssrerssssssssessesssssssassassressssssrasssessaseens 6
2. Velocity COMPAriSONS........oeerrererssnrerencssereseen eresretnsnsrsserersseresnenotereerssenas 7
APPENDIX

Qriginal Model
Improved Model




1.0 INTRODUCTION AND PURPOSE

This report has been prepared at the request of Casazza, Peetz and Hancock Architects
and Planners for the City of Reno, Downtown Redevelopment Agency. The agency is
proposing to construct an Amphitheater on the Wingfield Park Island within the Truckee
River (See Figure 1). The Park itself is bisected by Arlington Avenue (See Figure 2).
The elevation of the Park in its present condition is beneath the 100-year regulatory water
surface elevation but above the ordinary high water line. A Flood Insurance Study (FIS)
was performed for this area by Tudor Engineers under contract to the Federai Emergency -
Management Agency (FEMA) (See Reference 1). The FIS developed water surface
elevations for the Truckee River within the project area, but no floodway was delineated,
due to the fact that the river channel contains the majority of the 100-year flows and is
confined by floodwalls. (The remainder of the floodplain, the fringe area is developed.)

The Corps of Engineers constructed channel improvements in 1963 in order to steepen
the gradient and widen and straighten the channel. Upon completion of the project, the
Truckee Carson Conservancy District agreed to maintain the channel capacity of 14,000
cfs. Improvements or additions within the channelized reach must conform to this
agreement and must also be approved by the Truckee Carson Conservancy District and
US Army Corps of Engineers Sacramento District.

An earlier, preliminary study (See Reference 2) was conducted by Nimbus which utilized
the computer modeling developed for the FIS. The purpose of that study was to
determine the degree of impact the proposed project would have on the 14,000 cfs
channel capacity and the 100 year or Base Flood Elevations (BFE’s). The results of that
study demonstrated that the project could be constructed with minimat impacts. This
more detailed study, is buiit on the results of the previous work; however, it incorporates
more recent topographic and survey information.

The analyses discussed herein were performed because the proposed Amphitheater is
on an island within the Truckee River channel and any proposed construction within the
channel must clearly demonstrate that it has a negligible impact on the conveyance of the
River. The following analyses will demonstrate that construction of the Amphitheater will
not significantly impact the Base Flood Elevation or the 14000 cfs channei capacity.

2.0 METHOD OF ANALYSIS

In order to ascertain the effects of the structures on the channel, a hydraulic computer
model was prepared. The model was developed uitilizing the Corps of Engineers HEC-
2 program (See Reference 3), using data from the FIS, and 1989 survey and topographic
information developed by the Sacramento District of the Corps of Engineers for a

. proposed Truckee Meadows Flood Control Project (See Reference 4). The original FIS

model did not include a bridge for the south channel of the Truckee River at the Arlington
Bridge. For the purpose of this analysis, the special bridge routine has been revised to
include the effects of the south bridge. Cross section number 52.335 has also been

1
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added to account for the Fish Bridge in the north channel just upstream of Arlington
Avenue. The location of these cross sections, as well as the original Tudor cross sections
are shown on Figure 2. This improved model will be referred to herein as the "Original
Model".

The proposed amphitheater project includes construction of the amphitheater proper and
soundwalls adjacent to the east side of Arlington Avenue. In order to develop the HEC-
2 model, the area which will be removed from conveyance (or effective flow area) was
determined. In addition to the immediate obstruction to flow created by the structures -
themselves, areas of ineffective flow created by the project were determined upstream and
downstream of the structure. These areas are illustrated in Figure 3 and were determined
using the expansion and contraction guidelines from the HEC-2 Users Manual.

A second HEC-2 model was created which incorporates changes resulting from the
proposed Amphitheater to cross sections 52.292 and 52.301. This second model is
referred to herein as the “Improved Model'. Comparisons between the two models are
offered in Tables 1 and 2. The two models compare favorably with the exception of lower
Base Flood Elevations and slightly higher velocities surrounding the proposed
Amphitheater. Figures 4 thru 7 are selected cross-section showing the study area in its
existing and future states.

3.0 CONCLUSIONS AND RECOMMENDATIONS

As discussed in Section 2.0, the construction of the proposed Amphitheater does not
affect the BFE’s and velocities significantly. Since the Truckee River is a valued fishery,
every attempt should be make to minimize or avoid disturbance of the river channel,
therefore no excavation of the channel to mitigate the minimal increase in velocity is
proposed. This depth, together with a minimum of 10" horizontal separation from footing
to channel bank, provides an adequate degree of protection from local scour during
events of significant flow. The channel is currently quite stable at the Amphitheater
location and no signs of lateral migration, head cutting or other instability are apparent.
Therefore no channel armoring is proposed for the project.

Since the analysis clearly demonstrates that the proposed structure will have a negligible
affect on the existing BFE’s and velocities, the Amphitheater will conform to the guidelines
set forth by FEMA, the City of Reno and the Truckee-Carson Conservancy District.
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TABLE 1

ELEVATION COMPARISON

. Original Model improved Model
Sec. No. Q WSEL WSEL Diff.
52.167 14000 4493.67 4493.67 0
18000 4495.48 4495.48 0
18500 449581 4495.81 0
52,292 14000 4494.60 4494.29 -0.31
18000 4496.68 4496.35 -0.33
18500 4497.02 4496.69 -0.33
52.301 14000 4494.53 4494.37 -0.16
18000 4496.65 4496.56 -0.09
18500 4496.99 4496.51 -0.08
52.317 14000 4494.84 449466 -0.18
18000 4497.04 4496.97 -0.07
18500 4497.38 4497.31 -0.07
52.326 14000 4494.95 4494.78 0.17
18000 4497.17 4497.10 -0.07
18500 4497.50 4497.44 -0.06
52.335 14000 4494.89 4494.71 -0.18
18000 4497.16 4497.09 -0.07
18500 4497.50 4497.43 -0.07
52.391 14000 4495.46 4495.37 -0.09
18000 4497.17 4497.11 -0.06
18500 4497.47 4497.41 -0.06
52.489 14000 4496.33 4496.31 -0.02
18000 4497.49 4497.45 -0.04
18500 4497.69 4497.65 -0.04
52.594 14000 4498.25 4498.26 0.01
18000 4499.58 4499.59 0.01
18500 4499.72 4499.73 0.01
52.692 14000 4498.69 4498.70 0.01
18000 4500.00 - 4489.99 -0.01
18500 4500.20 4500.20 0




TABLE 2
VELOCITY COMPARISON

Original Model Improved Model
Sec. No. Q Velocities (cfs) Velocities (cfs)
52.167 14000 7.04 7.04
18000 7.98 o 7.98
18500 8.03 . 8.03
52.292 14000 542 6.99
18000 - 5.24 7.02
18500 5.18 6.96
52.301 14000 : 6.61 6.87
18000 6.07 6.39
18500 5.93 6.27
52.317 14000 . 6.26 6.45
18000 5.73 5.77
18500 5.60 5.63
52.326 14000 6.00 6.20
18000 5.36 5.42
18500 5.26 5.31
52.335 14000 7.33 7.62
18000 6.10 6.17
18500 5.93 - 599
52.391 14000 9.14 9.29
18000 9.10 9.18
18500 8.97 9.04
52.489 14000 11.79 11.84
18000 12.92 12.98
18500 12.93 13.00
52.594 14000 10.63 10.62
18000 11.53 11.52
18500 11.64 11.64
52.692 14000 14.95 14.94
18000 16.33 16.34
18500 16.39 16.38
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Cross Section 52.307
4510 -
4500 :
g . Q = 18,000 cfs
[T} . ¥ ~-  (100~-Year)
Z ¥ — Q = 14,000 cfs
8 y
B 4490
L%: -
4
4480 :
44'70 T T T T ] T T T T I T T T L] I L} L} T T I L) L) L) ¥ l L) T L] L] I T ¥ L) 1 '
0 100 200 300 400 500 600 700
Distance
Fzxisting Conditions
4510 -
4500 ] : : . ‘
e 1 o Q = 18,000 cfs
] — ¥ = (100-Y
2 N — "o = Wo0s e
§ !
B 4490 . .
o
4480 :
4470 T T T T I L] L) L) L) l T T L3 L) ' L) L) L) L) ' T T L) L) I ¥ L) T T l T L) T T I
0 100 200 300 400 500 600 700
Distance
With Amphitheater Project
\ W,
[ Fi ) )
Nimbus Engineers ) igure
Job No. : 90N Date : 2/1/91 J




Cross Section 52.317
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Cross Section 52.326
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18500.0 L0 13350 1880 0 3536.4
.03 .00 5.18 LU .000 027
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8 05 08 4432.00
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52005  25.00 R 00 4475.00
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52.485
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5L00  4433.00 4489.30
42.00 G 00
5290 .00 .50
42,3 0 R
660,60 00 .00
§60.00 0t Rili
§60.00 U 00
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50,00 09 .60
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4480.29
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4483.50
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487,50

4487.25
4487.35
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4488.00
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18500.90
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N oAR
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18000.50
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14060.9¢
16000.90
18500.0¢

14000.00
18000.00
18500.00

14680.00
18000.40
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18500.00
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18008.0¢
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18500.20

18500.80
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18500.30
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18600.60
18908.00
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18008.50
13500.00
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4492.31
£433.59
§494.43

4332.%
§493.97
§484.31

1433.87
4435,48
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4494.50
4456.58
4497.02

449453
4498.85
£496.39
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4437.04
4497.38

4464.55
§497.1¢
4487.50

4435.45
43717
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.00

00
0
.00

00
.00
.00

.00
4456.40
4436.55

00
00
00

fa

4483.02
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445520
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SUNMARY 07 SRR0RS AND SPRCTAL 50TES

CONVETANCE CHAKGE OUTSIDE ACCEPTABLE RANGR
CONVETANCE CRARGZ OUISIDR ACCIZTABLE RARGE
CONVETASCE CUARGE OUTSiZE ACCIPTABLE RANGE

AARNING SECH0= 52,335 PROFILE:
WARNING SECM0=  32.33% 7ROFILE-
WARKING SECNO= B335 ROTLE:

a3 B e

CATION 5ECN0= 52,682 PR0%InE- 2 CRITICAL DEPTH ASSOMED
CAVTIGN ZBCR0= 37.892 Z2RG¥I.i- I RINTHOM SPECIFIC ENERGY
onoTION 38CN0=  5I.692 PROFILE- 3 CRITICAL DEFTY AS5UdED
CACTION 580%0-  52.682 PROFILE= 3 MINIMUGYM SPECIFIC 3Wiks




