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Nimbus Cngineers

5785 Baker Lane, Suite 201 ¢ Reno, Nevada 89509
Mail: PO. Box 10220 * Reno, Nevada 89510
(702) 689-8630  Fax (702) 689-8614
Email- nimbus@intercomm.com

April 28, 1998
HAND DELIVER

Ms. Dorene Soto

Reno Redevelopment Agency
PO Box 1900

Reno, NV 89505

RE: Analysis of 1997 Flood in Downtown Reno
Dear Ms. Soto:

Please find enclosed the copy of our study Hydraulic Analysis of the January 1, 1997 Flood
dated March 1998. As we discussed, portions of the study were funded by City of Reno Public
Works and the Truckee River Water Management Council. The remaining cost will be billed to
your agency under separate cover. The report has been submitted by Public Works to the Corps
of Engineers for their review and comment. Due to their internal processes we expect that we
will receive their comments within 30 to 60 days.

During the course of this study, we provided information to Chuck Davis from Oliver McMillan
and to Bruce Ambo of your office. As you will note on our report Figure 2, if the theater is
constructed or floodproofed to an elevation above 4501.5, it would be protected from an event
equal to, or less than, the flood experienced in 1997. That event was about 1200 cfs greater than
the 100 year event of 23,300 cfs currently estimated by the Corps of Engineers.

The future construction of Gasoline Alley and the Riverside block should be designed based upon
a flood elevation of 4500. This elevation may lower up to 2 feet if the Virginia Street bridge is

replaced. The Corps of Engineers will be evaluating the benefits of such a replacement within the
scope of their General Reevaluation Report.

We have enjoyed working on this project with you, your staff and consuitants. We hope that the
report, in conjunction with this letter, is sufficient for your purposes. If you need further
information or more details, please do not hesitate to contact me.

Sincerely,

NIMBUS ENGINEERS

ylbtr

Margafer (Peggy) Bowker
Principal

c. Bruce Ambo, Reno Redevelopment w/Enclosures
Chuck Davis, Oliver McMillan
Steve Varela, Reno Public Works
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ESTIMATION OF PEAK FLOW VALUE FOR JANUARY 1997 FLOOD

1.0 Introduction

The January 1997 flood has been estimated by the Corps of Engineers to be the largest
flood of record for the Truckee River. Flood heights in Reno exceeded previously
estimated 100 year flood heights by as much as two feet in some areas. The analyses
prepared for this report were developed for the purpose of determining an approximate
peak flow to match high water marks noted during that flood in downtown Reno.

The current effective model for regulatory purposes was developed using HEC-2 in the
early 1980s. Many changes have been made to the HEC-2 program since the date of that
analysis and changes to the channel and floodplain areas exist in downtown Reno. It was
felt by the City of Reno and Nimbus Engineers, that the best technique available in 1997 to
simulate the flood was to develop a HEC-RAS model. The model was developed from
upstream of U.S. 395 to upstream of Booth Street ( see Figure 1, Vicinity Map).

The data used to create this mode! was compiled from various sources, including 1997
topography developed by the City of Reno and surveyed cross sections obtained by the
Corps of Engineers in 1989 as part of their Truckee Meadows Project effort.

2.0 Analysis

Most of the cross-section geometry information was taken from the previously mentioned
1989 survey data (HEC-2 file name: TLOCUP.DAT). This is the most recent
information for the channel bottom of the Truckee River. These cross-sections are
referenced to the 1929 datum. The original TLOCUP.DAT model had uncalibrated n
values, and no bridge codes.

New roughness values were estimated to reflect channel and overbank conditions as seen
in field investigations. A roughness value of 0.038 was used for the channel, and 0.1-0.06
was used for the overbanks to reflect the density of development. Individual buildings
were omitted from the analysis. The expansion and contraction coefficients used were 0.3
and 0.1, except the bridges where 0.5 and 0.3 were determined to be more appropriate.

The bridge coding information was compiled from various sources, such as previous
HEC-2 models. The bridge information for East Second Street, and Lake Street was taken
from the Center Street bridge replacement project done by CH2M Hill (HEC-2 file name:
OTOP3SP.DAT). The bridge information for Center Street, Virginia Street, Sierra Street,



and Arlington Avenue was taken from the Nimbus Amphitheater model (HEC-2 file name:
AMPHISB.DAT). The Booth Street bridge was taken from the NDOT HEC-2 model
TWOSPAN.DAT,

Kietzke Lane, Wells Avenue, Kuenzli Street, and Keystone Avenue were developed from
existing 1989 survey data points and field investigations done by Nimbus Engineers. The
Wells Avenue crossing was supplemented by City of Reno bridge survey points. This
combined HEC-2 model was then converted to HEC-RAS in order to more accurately
model the bridges.

The starting water surface elevation used was 4446.40° which is the flood of 1997
surveyed high water mark for the starting cross-section. This starting water surface
elevation was used for five different trial flows used in the HEC-RAS model. The flows
used included 18,000 cfs, 23,300 cfs, 24,000 cfs, 24,500 cfs and 25,000 cfs.

The HEC-RAS model cross-sections were converted to river miles and drafted on the
Reno Redevelopment Maps of the downtown area. These maps are in the 1988 datum.
Please note that the cross-sectional geometry used in the model is in the 1929 datum and
is not from the redevelopment maps. Any of the cross sectional geometry which did not
appear to coincide with the newer maps was modified to develop results as consistent as
possible with the topographic information displayed as discussed below.

The results of the modeling efforts are shown on Figure 2. In order to develop a more
consistent presentation for the results, the water surface elevations shown have been
converted to 1988 datum. The flow that matched the high water mark with most
consistency in the straighter and deeper reaches was 24,500 cfs. We believe that flow as
modeled best represents the January 1997 peak flow.

There 1s an approximate 3.5 foot difference in elevation in the City of Reno downtown
area between the 1929 datum and the 1988 datum. If3.5 feet is added to elevations in the
HEC-RAS model, they should generally match the redevelopment maps and the elevations
shown on them. In some areas, the redevelopment maps were used to extend cross-
sections where the flow was not contained, or where the 1989 overbank survey data was
distinctly different from the redevelopment map contours. Three and a half feet was
subtracted from these elevations in order to match the 1929 datum of the 1989 survey
Cross-sections.

The enclosed Figure 2, sheets 1-6 show the flood of 1997 boundary as surveyed by the
City of Reno and the Nimbus HEC-RAS model boundary using 24,500 cfs. This flow
approximates water surface elevations that were experienced in the flood of 1997. Many
factors affected conditions on the Truckee River during the flood, such as build up of
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debris and sandbagging efforts, especially in the downtown area.. Differences between
water surface elevations seen in the flood of 1997 and water surface elevations modeled in
HEC-RAS are due to these factors, as well as a limited knowledge of their effects during
the peak flow of the event.

3.0 Conclusion

After computing water surface elevations for five different flows, it was found that 24,500
cfs best matches the high water marks and flooding extents from the January 1997 flood.
This appears to be a reasonable value, based upon Nimbus Engineer’s inspection of
previous modeling efforts and the high water marks and estimation of the February 1986
flood event. Further analyses of the downstream reaches of the Truckee are presently on-
going and should provide more information upon their completion.

The mapping presented on Figure 2, sheets 1 through 6, also appears to coincide very well
with video tape of the flooding event. It is hoped that after this modeling is examined by
appropriate parties that the flood of 1997 will be considered an event at least equal to or
greater than the 100 year or 1% chance flood.
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Flan: Plan 96 River RIVER-1 Reach:Reach-1 Riv Sta: 52.925 Profile: PF#2 Opening. Bridge #1

E.G. US. () - __ 451425 Fiement " |- Inside BR US| "Inside BR DS
W.S US () 4513.08 E.G. Elev (ft) 4514.24 451424
Q Total (cfs) 7 24500.00 W.S. Elev (m) 4513.08 4513.08
G Bridge {(cfs) 18503.26 Crit W.S. (ft) 4505.17 4505.17
QWeir (cfs) 5996.74 Max Chi Dpth {f) 2028 T 2048

. Weir Sta LR {R) ~1000.00, Vel Total (fi's) | 998 999

"Weir Sta Rgt (ft) - . . " 1364.03. Flow Area (sq ft 2452.49 2452.49

i Weir Submerg -- -] 0.13: Froude # Chl ;. 0.41 0.41

' Weir Max Depth () . - 3.24 Specif Force (cu ft) 29559.18 29559.18
-Min Top Rd (ft) . - -1, 4511.00: Hydr Depth {ft) 6.84 6.84

MinEIPrs(f) -~ .- - 4515.00 W.P_Total {ft} . 623.49 623.49
Delta EG(f) . - .-, . 1.31 Conv. Total (cfs)

iDeta WS (f) ... - 7. 1.65; Top Width (ft) -, 358.42 358.42

-BR Open Area (sq ft) ">~ 1717.10° Frctn Loss (ft) -

: BR Open Vel (ft/s) - .- 1078..C & E Loss {fi} .

s Coefof @ “ =% .7 4o

}-Shear Total (Ib/sq ft)

E\Er SEI Mﬂfld e o s B

Press/Weir; Power Total (Ib/ft 5)




Plan. Plan 96 Rwer RIVER-1 Reach'Reach-1 Riv Sta: 52.815 Profile; PF#2 Opening: Bridge #1

EG.US.(®) B 4511.73 Element _Inside BRUS[ inside BR D3|
WS Us. ® 4510.83 E.G. Eiev (fi) 4511.73 4509.49
1 Q Total (cfs) T 24500.00 W.S. Elev () 4510.00 450725
" Q Bridge (cfs) _ 24500.00 CritW.S. () 450551 4504.84
-QWeir{cfs) . T Max Chi Dpth (ff 17.04 14,07
"Weir Sta LRt (f) .- - : Vel Total (fys) | 7.18 9.90
: Weir Sta Rgt (&) {1 - Flow Area (sq i) 3413.99 247521
Weir Submerg - - : Froude # Chl . 0.41 0.65
. Weir Max Depth (f) . : Specif Force (cuff)  26922.89 21743.43
» Min Top Rd () 4515.00 " Hydr Depth (i) 684
{Min ET Prs (/) 4510.00 WP, Total {f) | 753 51 38017
‘Delta EG (/) - .. - 2.24 Conv, Total (cfs) 331807.3 358031.4
\Delta WS {7ty - - - 3.57_Top Width (%) 361.86

BR Open Area (sqft) - 3413.99: Fretn Loss (ft} - :

"BR Open Vel (f/s) =, > 7.18: C & E Loss (fi) I )

Coefof Q.27 EShear Tolal (lb/sq ft) 1.54 185
£ Br Sel Mthd Press Only Power Totaf (ibAt s) 11.07 18.36




Plan' Plan 96 Rwer: RIVER-1 Reach'Reach-1 Riv Sta: 52309 Profie: PF#2 Qpening: Brdge #1

BEG.US.(R) . . 449965 Element | inside BR US| _ fnside BRDS)]
ws.us.® - 4499.43 E.G. Elev {ff) - 449965 449965
Q Total (cfs) ] 7349.68 W.S. Eiev(R) i " 74499.49 4439.49
Q'Bridge (cfs) - . 6542.70 CritWS.(f) | 4488.96 4488.82
QWeir (cfs) 706.98 Max Chi Dpth (ft) 19.29 19.29

- Weir Sta Lt () _ 880.00 Vel Total (fs) | 6.35 6.25

Weir Sta Rgt (ft) .. T 1100.00" Flow Area (sq 1) 1045.62 1062.22

‘Weir Submerg - . - 0.65 Froude # Chl - 0.29 0.28

: Weir Max Depth (ft) 3.31 “Specif Force (cu ft) 13119.02 13383.50

‘MinTopRA(R) .+:: .. 4496.34 - Hydr Depth (1) .

“MinEiPrs () -, - 449270 W.P_Total () | 32163 32177

rDeltaEG(R) - _ -7 ] 0.74 Conv. Total (cfs) 89728.9 92087.4

' Deta WS'(Ry.. — - . 0.78; Top Width (ft) ~ '

i BR Open Area (sq ft) | 1045.62; Fren Loss (ft)

¢ BR Open Vel (fis) ... 6.35.C & E.Loss (R). ' ‘

‘CoefofQ _3#, . o ¥ Shear Total (ib/sq ft) 1.36 1.31

'BrSelMthd . .. Press/Weir, Power Total (Ib/ft s) 8565 8.21




Plan Plan 96 River. RIVER-1 Reach.Reach-1 Riv Sta: 52.1535 Profile PF#2 Opening: Bndge #1

E.G. US. () s 4497.89 Element Inside BR US| Inside BR DS;
WS US. () 4496.56 E.G. Eiev (ft) 4497 89 4497 62
Q@ Total (cfs) 24500.00 W.S. Elev (1) 4496.56 4496.56

Q Bridge (cfs) 1201121 CritW.s. (f) 4488.01 4488 01

QWeir(cfs) - ~. .- 12488.79 Max Chi Dpth (ft) 21.06 21.06
‘WeirStalft () . | 228 14 Vel Total (fs) | 8.43 843
i Weir Sta Rgt {ft) - 1248.57, Flow Area (sg fi) 2906.16 2906.16
! Welr Submerg - ;- 0.50 Froude #Chl - 0.34 0.34
| Weir Max Depth (ft) ... 5.39. Specif Forze (cu ft) 28313.74 29313.74
« Min Top Rd (f) - za 4493.00. Hydr Depth (f). 3.93 3.93
LMInEIPrs () w0 . 4489.80° W.P. Total (ft) - 1053.10 1053.10
-Delta EG () ..~ v - 0.30: Conv. Total (cfs}

i Delta WS (R) - ;- 0.41".Top Width (/) .. 740.09 740.09
BR Open Area (sq ft) - 1391.31 “Fretn Loss (ft) -*

1 BR Open Vel {ft/s) .= .. 863, C&E Loss (ff} ;

‘CoefofQ . ' .7, ~r- :-Shear Total (ib/sq Tt}

;BrSelMihd ;- el Press/Weir, Power Total (Ib/ft s)




Plan. Plan 86 Rwver: RIVER-1 Reach:Reach-1 Riv Sta: 52.0855 Profile; PF#2 Opening. Bridge #1

"EG.US.(m) | 4496.86 Element Inside BR US} ~ Inside BR DS

"W.S.US () 449570 E.G. Elev () 4496.86 4496.62

“Q Total (cfs) .- 24500.00 W.S. Elev (ft) - 4495.70 449570

. Q Bridge (cfs) - 18380 46 CntW.S. (ft) 4486.03 4486.03

LQWeir(cfs) - . 6119.52 Max Chi Dpth (ft) 20,60 2060

~Weir Sta Lt (R) , 940.34- Vel Total (s) | 10.72 1072

| Weir Sta Rgt (ft) -3 - 1925.05 Flow Area (sq fi) 228513 228513

{ Weir Submerg -¥ - . 0.00 Froude # Chl . . 0.43 0.43

[ Weir Max Depth () - 3.067 Specif Force (cuft)  31603.09 31603.09

fMin TopRA () =377 4493.80..Hydr Depth () | 356 3.56

tMnEIPs () - 0 . 4490 40~ W.P. Total (R) 98347 983.47
DeltaEG(®) . .- - 1.88 ~Conv. Total (cfs)

; Delta WS (). . -5, 2.28; Top Width (/) | 642.51 642.51

EBR Open Area (sqft) 3 1510.75 “Fretn Loss (ft) -

LBR Open Vel (fis) -5 - 1217 C & E Loss (f) |

FCoefof Q T 7 i EShear Total {Ib/sq ft)

FBrSelMihd - .- o - Press/Weir] Power Total (Ib/ft 5)




Plan* Plan 96 River, RIVER-1

Reach:Reach-1 Riv Sta: 51.995 Profile: PF#2 Qpehing: Bridge #1

EG. US (R) ~ _ 449420 Element | Inside BRUS, Inside BR DS
W.S. US. () 443305 E.G.Elev(ft) .| 4493.81 4493 02
© Total (cfs) " 24500.00 W.S. Elev (ft) 445138 4490.48
Q Bridge (cfs) 24156.26 CritW.S. (ft) 4484.78 448477
‘QWeir(¢efs) - - * Max Chi Dpth (& 16.38 1548
Weir StaLft (fty .- - h + Vel Total (ft/s) 11.20 1279
 Weir Sta Rgt (ft) = - - - Flow Area (sq ft 2187.02 1915.33
" Weir Submerg "1 - iFroude #Chl . 0.49 0.57
| Weir Max Depth (ft) - - : Specif Force (cu ft) 27944.52 26380 04
=~Min Top Rd (R} <+ .., 4491.00' Hydr Depth (/) 564 ,
‘MInEIPs{f) . 4489.20° W.P. Total () - 757.89 367.50
DeltaEG () .-.. = 1.61. Conv. Total {cfs) 227598.0 225134 8
: DetaWS () - - 2.13".Top Width {ft) - 387.80
* BR Open Area (sq ft) 1915.33+ Fretn Loss (ft) ™ 0.75 0.00
i BR Open Vel (f/s) s>~ 12.61; C & E Loss {ft} 4 0.03 0.44
"CoefoflQ _ I 4 Shear Total (Ib/sq ft) 2.09 3.85
iBr SelMthd e Energy only LPoweerpta! (Ibll:t s) 23.39 43,29




Plan: Plan 86 Rwer RIVER-]

Reach.Reach-1 Riv Sta: 51.915 Profile. PF#2 Opening: Bndge #1

E.G.US. (M) E 449178 Element Inside BRUS| Inside BR OS]
TENENG)) 4490.48 E.G. Elev (1) - 449177 449177
- Q Total (cfs) ST 24500.00 W.S. Elev (ft) 4450 48 4490.48
Q Bridge (cfs) - . 13698.84 CritW.S. (ft) 4482.43 4482 .44
: QWeir {efs) - - = 10601.16 .Max Chi Dpth () 18.28 19.38
. Weir Sta Lft (ft) ; 105.00 Vel Total {ftfs) 4 10.34 10.99
! Weir Sta Rgt (ft) 1026.02. Flow Area (sq ft} 2368.57 2228.98
| Weir Submerg -, 775 0.06 Froude#Chi .| 0.44 0.46
' Weir Max Depth (ff) -.» 4.27  Specif Force (cu ft) 2794314 25047 .62
MinTopRd {ft) - = Tir 4490.64 :-Hydr Depth (ft) 354 4.04
IMInEIPrs(®) - 5 4484.44 W.P. Total (f) - 1000.47 88413
DeltaEG (ft}y - - -=-- 1.15; Conv. Total (cfs)
[Delta WS (fty .- := 1.55: Top Width () - 669 01 551.92
BR Open Area (sq ft) ... 1258.20; Fretn Loss (ft) -
L BR Open Vel (ft/s) o 7+ 11.05 .C& E Loss (R) -
i Coefof Q@ - 2B *Shear Total (Ib/sq ft)

[BrSelMihd -

ey

Press/Werr . Power Total (lb/ft s)




Plan: Plan 96 River: RIVER-1

Reach:Reach-1 Riv Sta: 51.725 Profile: PF#2 Opening; Bridge #1

N E.G. US. (&) " 4486 44 Element Inside BR US] Inside BR Dﬂ
W.S. US. () 4482.70 E.G. Elev {ft) 44865.44 448581
~Q Total (cfs) 24500.00 W.S. Elev (f) 448270 4482.20
Q Bridge (cfs) 24500.00 CritW.S. (ft) 4481.41 448127
. @ Weir (¢fs) Max CRl Dpth {ft) 13.10 12.50
: Weir Sta Lft (fy : Vel Total (ft/s) | 15.53 15.25
; Weir Sta Rgt (ft) : Flow Area (sq ft) 1578.02 1607.01
! Weir Submerg - - - ¢ Froude # Chl 0.83 0.87
; Weir Max Depth (ft) +-Specif Forca (cul ft) 20884.61 20195.63
i MinTop Rd (fty _ 4496.88: Hydr Depth (ft) | 10.75 9.57
‘MinElPrs(fy - - . 4488.28 W.P.Total (ft) | 154.09 175.85
,Delta EG (ft) . 0.63 Conv. Total (cfs) 290988.2 274671.5
rDelta WS () - - = 1 0.50: Top Width (ft) 146.86 167.92
| BR Open Area (sq ft) -~ 2407.23 ;Frctn Loss {ft) - 0.56 0.00
[ BR Open Vel (f's) . _-. 15.53,C & E.Loss (ft) 0.06 0.00
-Coefof @ -0 Ll ¥ Shear Total (Ib/sq ft) 453 4.54
IE_Elr SelMthd . - Energy only, Power Tola! (Ibift s) 70.38 69.20




Plan: Plan 96 River: RIVER-1 Reach:Reach-1 Riv Sta: 51.685 Profile: PF#2 Opening: Bridge #1

EG.US (R e 4484.20 Element - - -] Inside BR US| Inside BR DS]
WS uUs.{y - .. 4482.81 E.G.Elev(f) - 448419 4484 .01
" Q Total (cfs) - 24500.00 WS, Elev (i) . 4482.76 448252
"Q Bridge (cfs) 24500.00 CritW.S. (ft) 447833 247634
TQWeir (efs) - - - " Max Chl Dpth (R) 1386 13.62
‘WeirStaLhR(®) . v Vel Total (f/s) 980 9.80
| Weir Sta Rgt(ft) ..~ - 1 i Flow Area (sq ft} 2552.38 2500.44
| Weir Submaerg = 1.7 ~Froude # Chi 0.49 0.51
' Weir Max Depth (ft}y Specif Force (o ft) 22846.89 22398.62
FMinTop RA(R) -».:7 & 4494.00: Hydr Depth (ft} 11.71 11.47
yMinEIPrs () - <" 4490.00 “W.P. Total (ft) - 256.34 255.41

DeltaEG (fy .. _ 0.21; Conv. Total (cfs} 4619333 4474501

 DeltaWS (ft) .. o~ 0.27 ;- Top Width (ft) - 218.00 218.00

"BR Open Area (sq fty = 4130.65; Fretn Loss (ft) 0.16 0.00
FBR Open Vel (f's) ... 9.80.C & E Loss (f)). 0.02 0.02
CoefofQ 7+ - ... ; Shear Total (Ib/sq 1 175 1.83
Br Sel Mthd ;. oo Energy only - Power Total (Ib/f s) 16.78 17.95




Plan: Plan 96 River: RIVER-1

Reach Reach-1 Rw Sta: 51.44 Profile: PF#2 Opening: Bridge #1

EG.US. (R B 4479.12 Element Inside BR US{ Inside BR DS]
"W.S.US. () 4378.18 E.G. Elev (1) 4479.12 4479.12
Q Total (cfs) 24500.00 W.S. Elev (f) 4478.18 4478.18
Q Bridge (cfs) .- -~ 20696.91 CritW.S. (i) 447073 4470.73
QWeir (cfs} - -~ .. . 3803.09 Max Chi Dpth (fi 16.28 16.28
-WeirStalLft(fty -: .. - - 592.62 Vel Total (ft/s) 10.70 1070
| Weir Sta Rgt () - 5 .4 982.958 Flow Area (sq ft) 2288.77 2288.77
: Weir Submerg .. - - 0.00 Froude #ChI . .| 0.48 0.48
' Weir Max Depth (ft) ...: - 2.56 Specif Force {cul ft) 28093.1% 28093.19
‘MinTopRA (M ... 4476.56 Hydr Depih (%) 1 6.92 6.92
"MInEIPrs (). < . 4472.05 W.P.Total (ft) | 768.15 768.15
YDelta EG (ft) - 33e - - 1.89: Conv. Total (cfs)
I Delta WS (R) a0 o0 2.33 Top Width (ff) .3 610.88 610.88
“BR Open Area (sq ft) .« 1777.61" Fretn Loss (ft) '
£ BR Open Vel (ft/s) 574 11.64. C & E Loss {ft} ]
cCoefof Q w07 Te. 2 " Shear Total (Ib/sq ft)

tBrSelMthd, ;- 5, <250

PressiWeir; Power Total {Ibft 5)




Plan: Plan 96 Rwer: RIVER-1

Reach:Reach-1 Riv Sta: 50.64 Profile: PF4#2 Opening: Bndge #1

EG.US. (Y - 4455.04 Element s '{ Inside BR US| ‘nside BR DS]
Ws.Us. (. 1 445385 E.G. Elev (T} .- 445504 4451.68
' ¢ Total {cfs) S 24500.00° W.S. Elev (ft) - 4452.00 444927
' QBridge (cfs) - - 24500.00 CrtW.S. (ft) 444837 4446.36
TQWeir (cfs) . - - ¥ Max Chl Dpth () 18.87 16.14
‘WeirStaLft(f) -+ - : Vel Total (ft/s) i 10.20 12.72
| Weir Sta Rgt (ft) = -+, i Flow Area (sq f) 2402.19 1926.36
L Weir Submerg = ) FFroude # Chl” £ 0.4 0.67
' Weir Max Depth () , -+ ¢'Spec Force (fty  25706.67 21729.17
“Min Top Rd () . & -+ 4456.10 :Hydr Depth (ft) 11.33
MinEIPrs (ft) = 4452.00 'W.P_Total {ft) - 421.50 220.71
¢ Delta EG(ft) " ; 3.36* Conv. Total {cfs] 299703.0 319321.6
i Defta WS (ft) -t + A 4.58" Top Width (ft) - 169.97
BR Open Area (sq ft) '3 2402.19 Frctn Loss {ft) &
+BR Open Vel (fifs) - - 10.20 C'& E Loss (fl} .
i Coefof Q<5 .. 71 £'Shear Total {b/sq ft) 2.38 3.21
£Br SelMthd .-, -0 2 Press Only - Power Total (Ib/ft 5} 24.25, 40.80
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FINAL PLAN 4/3/98
Flow: #1= 23300 #2

Truckee River

24500 cfs
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Truckee River FINAL PLAN 4/3/98

24500 cfs
52.815 BRU

23300 #2 =

Keystone Ave. RS
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