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June 23, 2009

SR202L
Bridge Scour Evaluations

for
Salt River Bridge Pier Design

Addendum No.2
to

Final Technical Drainage Memorandum

AUG 05 2009

INTRODUCTION

The Arizona Department of Transportation (ADOT) has contracted with Kiewit Sundt Joint Venture
(KSJV) for the designlbuild widening of State Route 202L from SR51 to SRlOl. URS Corporation
(DRS) has prepared the Final Technical Drainage Memorandum; March 27, 2009. This memorandum
documents the pier scour for the proposed widening of the SR 202L Bridges over the Salt River.

KllWlT/SUNDTJOINTVENTURE

I

Subsequent to the publication of the Salt River Scour Report, it has been determined that the
anticipated scour for two drilled shafts needs to be calculated. These drilled shafts are for the new
outside columns for Piers 4 and 5 Eastbound. These columns are downstream of Grade Control
Structure (G.C.S.) No.5 and behind the CSA bank protection. Piers 5 and 4 are located 205 feet and
311 feet, respectively, downstream of the G.C.S. Piers 5 and 4 are located 50 feet and 70 feet,
respectively, behind the CSA bank protection toedown. Although, it is considered improbable that a
substantial portion of this bank protection would fail during the Superflood event, it is considered
prudent to structurally design these new drilled shafts for the total scour of the Superflood Event. A
scour depth is not required for the lOO-year event, because the flow will be contained by the bank
protection.

The remaining eastbound piers and Abutment No. I to the west have large setback distances from the
CSA bank protection toedown and design for scour is not required. For example, the new outside
column for Pier 3 is located 417 feet downstream of the G.C.S., and 113 feet behind the CSA bank
protection toedown. Offset distances increase for the remaining structures to the west.

I

I

Piers 4 and 5 are located downstream of the HEC-RAS model used to evaluate the scour potential for
the Salt River Bridge. The hydraulic data for these piers are contained in the original design document
(CRSS Civil Engineers, Inc., "Salt River Hydraulic Design Grade Control No.4 to McClintock Drive
Bridge," August 1991). This document, which contains the design of CSA bank protection along this
river reach, has not been located. Therefore, the water surface elevations at these piers were obtained
from the As-Built construction documents as shown on attached Figure 10. Using this information, the
recently surveyed streambed elevation, and the hydraulic characteristics at RS 120.5, the hydraulic
characteristics at Piers 4 and 5 were determined as shown in attached revised Tables 5 and 6. The
method of determining these characteristics is further described within these tables as Note 5.
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The attached scour calculations are based on the information and methodology contained in the Final
Technical Drainage Memorandum, March 27,2009. The new scour calculations are contained in the
following two tables:

Table 20 - Pier 4EB Scour Calculations
• Table 2P - Pier 5EB Scour Calculations

The recommended scour hole bottom elevation for Piers 4EB and 5EB is 1124.0 for the Superflood
flow. This value was determined with a circular drilled shaft diameter of 96" (8 feet). This scour
elevation augments those contained in Table 1 of the Final Technical Drainage Memorandum.
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inches

inches

Post-100-yr Pre-100-yr SF
N/A 215,000 250,000
N/A 1167.81 1169.95
N/A 23.81 25.95

N1A 9.87 10.40

N1A 0.36 0.36

m'O Cyflndrlcal Columns

1.0

1.1

1.0

3.563

7.126

mm

mm

Pier Diameter:
Debris:
Effective Pier Diameter (a):

Storm Event (Years):
Flow, Q (ds):
W.S.E., (ft):
Depth of Flow, Yl (ft):

Average Velocity, VI (fps):

Fraude Number, Fr1:

90.5
181.0

Page 1 of 4

PI., Type. K f (ADOT Polley):
Angle of Attack, K2:

Bed Condition, K3:

Armouring, 1<..:

Tucson, S/andlllTJ" Manual for Drainage Dasign " Floodplain Management (Reviled July 98)

SlA Inc., Final Hydraulics & SCour Analys/& Repott-SII/t River, July 1997

ffi.oo ft
0.00 ft on each side
8.00 ft

ADOT, Highway Drainage D8sign Manual-Hydraulics, January 2006

The water surface elevations for the Pre-ROM 100-year and the Superflood events were
obtained from As-Built Plan-Ram 600-5-511, Sheet 533-5outh Bank Plan & Profile. These
elevations were converted to NAVD88 by adding 1.92 feet. The minimum channel elevation
of 1144 was obtelned from current project surveys. This information was used to revise the
HEC-RAS Hydraulic Characteristics contained in revised Tables 5 and 6.

1)
2)
3)
4)

(Ref. 4)

1)

References:

Pier Input:

Hydraulic Input:

Correction Factors:

Particle Size:

Scour Equation: YJYl =2·Kl·K2·K3·K.·(alYl··~rt43

Post-ROM 1OQ-yr Scour Depth (ft) Y. (Post 100·yr)" N/A
Local Pier Scour Pre-ROM 100-yr Scour Depth (ft) Y. (Pre 100-yr) = 16.62

SF Scour Depth (ft) Y. (SF) = 17.12

General Scour: Zeller Equation (1981)
General Scour (GS) (ft) at X-8ection N1A 0.00 0.00

Additional Scour General Scour (GS)(ft) Average, Station 120.5 to 238 N1A 1.44 2.29
Com nents General Scour (ft) Selected: larger of 2 above GSs N1A 1.44 2.29

po Downstream Tempe
Long Term Degradation (ft) Town Lake Dam N/A 0 0
Bend Scour (ft) N/A 0 0

Total Post-RDM 100-yr Scour Depth: N1A
Total Scour Total Pre-RDM 1OQ-yr Scour Depth: 18.06 ITotal SF Scour Depth: 19.42

Min. Channel Elevation (SurveyX1988 Datum): 1144.00 1144.00 1144.00
Scour Hole Bottom Elevation: N1A 1125.94 1124.58
Recommended SCour Hole Bottom Elevation: N1A N1A 1124.00

Notes:

Table 20

PIER SCOUR: FHWA (HEC 18) CSU Equation ADOT CONTROLLING
~p..;.r,;,ojl,;ec~t: -:S=-R:-;.=2~02=C;;:ro:;;s;;:s:.:..in;,;r;g:::0;.;.f~th~e-:S~a;.;;lt~R~lv:-:;e;.;.r Computed by: Dave Schaub
-:L~oca~t;;;lo~nii-:__......:P~I::::e-:-r.::4E:.B~S;.;:c;.;o.:;.ur:..D:.e;;jpl;,;th;;.;..:;@~B;;.r;.;;Id;jjig:.;;e Date: ..;1:.;;6-J..:.::u.:.:,n-Q9= _
.:D;.:e;;:s:.:crl;.;;pl::t::;lo::n.:.::__W~it.:.:h.::ou~t:.;De;..:.;b::r~IS=:.-:~..... Checked by:

.:E;:;le:.;V;.:at;;.l;;:o.:.:n:.s..::ln.:....:.:19:.:88;;:;.:D:.:a:.:t=um:.:.:..~n- Date:
HEG-RAS RS 120.50 Modified(1)

ADOT Methodology
FHWA, Evaluating ScourAt Bridges (HEC-18), Fourth EdiUon, May 2001

Piers 4 & 5
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inches

inches

Post-100-yr Pre-100-yr SF
N1A 215,000 250,000
N1A 1168,08 1170.18
N1A 24.04 26.18

N1A 9.76 10.31

NJA 0.35 0.36

~
'O Cylindrical Columns

1.0

1.1

1.0

3,563

7.126

mm

mm

90.5

181.0

Pier Type. K 1 (ADOT Polley):

Angle of Attack, K2:

Bed Condition, K3:

Armouring, J<.:

Tucson, Standards Manual for Drainege Design & Floodplain Managaman( (Revised July 98)

ADOT, Highway Drainage Design Manual-Hydrauncs, January 2006

SLA Inc.• Flnel Hydraulics & ScourAnaly3is Repolt-Seft River. July 1997

Pier Diameter: 00.00tt
Debris: 0.00 tt on each side
Effedive Pier Diameter (a): 8.00 tt

Storm Event (Years):
Flow, Q (ets):
W.S.E., (tt):
Depth of Flow, Y, (tt):

Average Velocity, V, (fps):

Froude Number. Fr,:

1)
2)
3)
4)

(Ref. 4)

References:

Correction Factors:

Pier Input:

Hydraulic Input:

Particle Size:

Table2P

PIER SCOUR: FHWA (HEC 18) CSU Equation ADOT CONTROLLING
-:P.;,r~oJr.;;e~ct~:~__-;;.S~R~2~0~2.;;C~ro;;:s:-:s7.in~g,;:;0~f:::th:::e~S;;:a~lt;-:R:;:iv;:e:::r Computed by: Dave Schaub
Location: Pier 5EB Scour Depth @ Bridge Date: 16-Jun-09
-=D:;e~s~crl~pt~lo"'n..:-""""iW::*.::lt~ho~u~t~D~e~b~r:;:18~"""'''''''''''"'"'''''''''----------Checkedby: ..........,;,;,,;------

Elevations In 1988 Datum Date:
';:H;;:E:-:C-~RA~S~R~S~12~0~.5~0~Mod~~ifi:-ed"('l'!'i)---------

ADOT Methodology
FHWA. Evaluating ScourAt Bridges (HEC-18). Fourth Edition. May 2001
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Scour Equation: YJY1 = 2·K"K2·K3~·(alY1)o.15Fr10.43

Post-ROM 1Oo-yr Scour Depth (tt) Y. (Post 10o-yr) .. N/A
Local Pier Scour Pre-ROM 10o-yr Scour Depth (tt) Y. (Pre100-yr) = 16.47

SF Scour Depth (tt) Y. (SF) = 17.18

General Scour: Zeller Equation (1981)
General Scour (GS) (tt) at X-Section N/A 0.00 0.00

Additional Scour General Scour (GS)(tt) Average, Station 120.5 to 238 N/A 1.44 2.29
C ts General Scour (tt) Selected: larger of 2 above GSs N/A 1.44 2.29

omponen Downstream Tempe

Long Term Degradation (tt) Town Lake Dam N/A 0 0
Bend Scour (1'1) N/A 0 0

Total Post-ROM 100-yr Scour Depth: N/A
Total Scour Total Pre-ROM 10C-yr Scour Depth: 17.92 ITotal SF Scour Depth: 19.47

Min. Channel Elevation (Survey)(1988 Datum): 1144.00 1144.00 1144.00
Scour Hole Bottom Elevation: N/A 1126.08 1124.53
Recommended Scour Hole Bottom Elevation: NlA N/A 1124.00

Notes: 1) The water surface elevations for the Pre-ROM 1OO-year and the Superflood events were
obtained from As-Built Plan-Ram 600-5-511, Sheet 533-South Bank Plan & Profile. These
elevations were converted to NAVD88 by adding 1.92 feet. The minimum channel elevation
of 1144 was obtained from current project surveys. This information was used to revise the
HEG-RAS Hydraulic Characteristics contained in revised Tables 5 and 6.

I
I

Piers 4& 5
Page 2 of4 6/18/2009



Table 5

Revised 17 June 2009 to Include Piers 4 and 5(5)

HEC-RAS Hydraulic Characteristics

100-Vear (215,000 cfs) Pre-RDM (Roosevelt Dam ModlflcBtlon)(1)

RIver Sta QTotal Min ChEI W.S.Elev Flow Depth E.G. Vel Chnl Flow Area Top WIdtIi Hydraulic General Froude #
Slope Depth(2) Scou'px4l Chi

I~) (ft) (ft Iftl Iftlftl Ift/s) (SQ ttl 1ft) (ft) (ft)
241.2 220000 1150.13 1180.22 30.09 0.000406 7.72 28637.69 1109.94 25.80 0.00 0.26
241.1 220000 1150.13 1180.21 30.08 0.000399 7.66 28846.21 1116.28 25.84 0.00 0.26
240.6 220,000 1 150.13 1180.19 30.06 0.000400 7.66 28830.54 1112.09 25.92 0.00 0.26
240.5 220000 1150.33 1180.16 29.83 0.000384 7.80 28744.n 1113.97 25.80 0.03 0.25
240.4 220000 1149.65 1180.16 30.51 0.000375 7.46 29518.98 1111.41 26.56 0.00 0.2.5
240.3 220000 1 149.91 1180.06 30.15 0.000403 7.70 28727.35 1133.8 25.34 0.12 0.26
240.2 220,000 1150.14 1179.97 29.83 0.000406 7.86 28083.15 1035.37 27.12 0.00 0.26
240.1 220,000 1150.14 1179.95 29.81 0.000403 7.85 28003.59 1026.47 27.28 0.00 0.26
240 220000 1,150.14 1179.9 29.76 0.000415 8.00 27491.90 1263.21 21.76 2.70 0.27
239 215000 1150.28 1179.17 28.89 0.000614 9.60 22509.06 1068.88 21.06 3.95 0.32
238 215000 1147.46 1178.99 31.53 0.000545 9.16 23580.46 1124.89 20.98 4.32 0.:1
237 215,000 1144.48 1178.72 34.24 0.000678 8.91 24124.88 1082.58 22.28 0.58 0.29
236 215,000 1141.75 11n.67 35.92 0.001137 10.95 19838.42 909.42 21.59 1.41 0.35
235 215,000 1140.40 1176.28 35.88 0.002033 12.74 16730.26 769.03 21.76 0.00 0.42
234 215000 1139.08 1174.81 35.73 0.002752 13.89 15371.51 803.03 19.14 0.43 0.47
233 215,000 1,139.58 1173.41 33.83 0.003008 14.46 14602.02 826.96 17.90 1.53 0.5
232 215000 1 136.91 1172.68 35.n 0.002439 13.29 16024.42 886.19 18.08 1.29 0.45
231 215000 1138.88 1172.13 33.27 0.001903 12.25 17487.51 909.42 19.23 0.68 0.42
230 215000 1144.00 1171.17 27.17 0.002118 12.85 16998.08 743.89 22.85 0.00 0.46
229 215000 1,142.07 1171.17 29.10 0.001219 10.16 21103.16 900 23.45 0.00 0.36
228 215,000 1,146.06 1170.78 24.72 0.001072 9.44 22235.20 1294.4 17.18 0.73 0.35

123.55 215000 1,147.99 1169.64 21.65 0.001540 11.59 18484.59 1039.44 17.78 1.59 0.46
123.075 Bridae
122.65 215000 1 147.94 1168.75 20.81 0.001360 11.46 17861.15 1010.8 17.67 2.26 0.45

122 215,000 1147.95 1168.7 20.75 0.001400 11.59 18090.06 1184.81 15.27 3.61 0.46
120.5 215,000 1,148.88 1168.51 19.63 0.001709 11.88 18235.28 1300.97 14.02 3.28 0.49

Notes: 1. The HEC~S model was developed from project contour maps and field surveys to detennlne bank locations and the
ground surfac:e below water.
2. Hydraulic Depth Equation: HD = (Flow Arearrop WIdth)

3. General Scour Equation: y.. = y_{[(0.0685V",o.I)I(YhuS.0.3)]_1}

Zeller Equat!on
Where: y.. = general scour depth, (ft)

y_ = maximum depth of flow, (ft)
V",- average velocity oftlow, (Ips)
Yh. hydrauHc: depth of flow, (ft)
S.= _rgy slope, (ftIft)

I
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Piers 4& 5
Page 3 of4

5. The HEC~S Hydraulic Charaetertstlcs fot' PIara 4 and 5 a,. be.. on a modlflc:atlon of the Hydraulic: CharaderlstlC$ for
HEC~RS 120.5. This modlfleatlon _ patfonnlld as follo_:

a. The wer surfac:e e1ev.u_ fot'the PrHUlM 100~..r and the Superflood events _re obtained from As-Bullt
Plan-Ram 6011-5-511, Sheet 533-South Bank Plan & Profile.

b. The minimum c:hannel elevation of 1144 _ obtained from current project surveys.
c. The E.G. slope _ set equal to the W.S. slope obtained from As-Bullt Plan-Ram 600-6-511, Sheat 533-South

Bank Plan & Proflle.
d. The flow area _ Increased by multiply the Increase In water depth by the approximate channal bottom width

of 850 feel ThIs width _ ..t equal to the water wtdth shown on c:urrent aertal photos. For example, Area
(Pier 5) -18235.28 + «1146.88-1144.0H1188.51-118a.o8» x 850" 22017.78.

e. The new channal valoc:lty was determined with this new flow area.

f. The Frouds' was computed with the standard fonnula: F .. V/(gD)I.5.

4. Minimum General Scour - Average of Scour Depths from RIver Station 120.5 to 238. GS.... 1.....

6/1812009
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Table 6
Revised 17 June 2009 to Include Piers 4 and 5(51

HEC-RAS Hydraulic Characteristics

Superflood (250,000 cfs) Pre-ROM (Roosevelt Dam Modlflcatlon)(1)

River Sta QTotal Min Ch EI W.S.Elev Flow Depth E.G. VelChnl Flow Area Top Width Hydraulic General Froudetl
Slope Depth(2) Scou,l3ll4) Chi

(efsl (ft) (ftl (ftl (ft!ftl (ft/s) (sa ftl (ftl (ft) (I'll
241.2 250,000 1150.13 1182.83 32.70 0.000382 7.96 31542.84 1114.78 28.30 0.08 0.26
241.1 250,000 1150.13 1182.83 32.70 0.000375 7.90 31768.00 1120.61 28.35 0.04 0.25
240.6 250000 1150.13 1182.8 32.67 0.000376 7.91 31747.22 1120 26.35 0.05 0.26
240.5 250000 1150.33 1182.77 32.« 0.000381 7.82 31866.59 1122.58 28.21 0.21 0.25
240.4 250,000 1,149.65 1182.77 33.12 0.000356 7.75 32448.91 1130.45 26.70 0.00 0.25
240.3 250,000 1149.91 1182.68 32.77 0.000380 7.95 31626.18 1146.75 27.58 0.44 0.26
240.2 250,000 1150.14 1182.58 32.« 0.000387 8.15 30789.97 1040.68 29.59 0.00 0.26
240.1 250000 1 150.14 1182.56 32.42 0.000385 8.14 30685.07 1030.91 29.77 0.00 0.26
240 250000 1 150.14 1182.5 32.36 0.000397 8.31 30114.46 1278.24 23.56 3.36 0.26
239 250000 1150.28 1181.66 31.38 0.000819 10.21 24617.50 1217.57 20.22 6.62 0.33
238 250,000 1147.46 1181.48 34.02 0.000553 9.76 25747.25 1192.98 21.58 6.02 0.31
237 250,000 1144.46 1181.2 36.72 0.000749 9.55 26266.84 1156.42 22.71 1.28 0.3
236 250000 1141.75 1179.99 38.24 0.001228 11.76 21239.11 920.81 23.07 1.81 0.37
235 250,000 1,140.40 1176.39 37.99 0.002225 13.72 18026.24 799.09 22.56 0.00 0.43
234 250,000 1139.08 1176.73 37.65 0.003016 14.98 16535.83 819.02 20.19 0.90 0.49
233 250,000 1139.58 1176.09 36.51 0.002509 13.77 18194.78 979.48 18.58 1.67 0.45
232 250,000 1136.91 1174.7 37.79 0.002667 14.34 17299.90 906.51 19.08 1.86 0.47
231 250,000 1138.86 1174.13 35.27 0.002064 13.18 18871.86 982.71 19.20 1.99 0.44
230 250,000 1144.00 1173.13 29.13 0.002247 13.53 18457.40 773.63 23.86 0.00 0.47
229 250,000 1,142.07 1173.18 31.11 0.001292 10.87 22906.89 1106.99 20.69 0.36 0.37
228 250,000 1146.06 1172.8 26.74 0.001103 10.01 24339.46 1376.63 17.68 1.54 0.36

123.55 250000 1147.99 1171.64 23.65 0.001502 12.15 20510.26 1063.61 19.28 2.06 0.46
123.075 Bridge
122.65 250000 1,147.94 1170.71 22.77 0.001313 12.01 19844.82 1116.39 17.78 3.61 0.45

122 250000 1147.95 1170.68 22.73 0.001353 12.14 20094.48 1363.16 14.74 5.64 0.46
120.5 250,000 1,146.88 1170.51 21.63 0.001622 12.37 20377.73 1569.96 12.98 5.68 0.48

Notes: 1. The HEC-RAS model was developed from project contour maps and field surveys to determine bank locations and the
ground surface below water.
2. Hydraulic: Depth Equation: HD = (FloW AreaITop Width)

3. General Scour Equation: y.. .. y....{((O.0685V..o.o)/(yhlAs.·1l-1}

zeller Equation
Where: y.. = general scour depth. (ft)

y_ = maximum depth of flow, (ft)
V.. .. average velocity of flow. (fps)
Yh = hydraUlic depth of flow, (ft)
S.= enervY slope, (ft!ft)

4. Minimum General Scour=Average of Scour Depths from RIver Station 120.5 to 238. GS... • 2.29

I
I

5. The HEC-RAS Hydraulic Charactertstlcs for Plera 4 and 5 are base on a modlllcatlon of the Hydraulic Characterflltlcs for
HEC-RAS RS 120.5. This modification was performed as followa:

a. The water surfacs elevations for the Pre-RDM 100-year and the Superflood events ware obtelned from As-Bullt
Plan-Ram 600-5-511. Sheet 533-50uth Bank Plen & Profile.

b. The minimum channelelevetlon of 11« was obtained from current project surveys.
c. The E.G. slope was .et equal to the W.S. slope obtained from As-Bullt Plan~am 600-5-511, Sheet 533-50uth

Bank PI.,. & Profile.
d. The flow area was Increased by multiply the Increase In water depth by the approximate channel bottom width

of 850 feet. ThIs width was set equal to the water width shown on current Hrtel photos. For example. Area
(Pier 5) =20377.73 + «1148.88-1144.0H1170.51-1170.18» x 850.24245.23.

e. The new channel velocity was determined with this n_ flow area.

f. The Froude' was computed with the standard formula: F =V/(gD)•.•.

Piers 4 & 5
Page 4 of4 6/18/2009
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• Table 2M - Pier 33WB Scour Calculations
• Table 2N - Abutment 02EB, Ramp E-S Scour Calculations

The attached scour calculations are based on the information and methodology contained in the Final
Technical Drainage Memorandum, March 23, 2009. The new scour calculations are contained in the
following two tables:

May 27. 2009

Expires 6/30/2010

Addendum No.1
to

Final Technical Drainage Memorandum

SR202L
Bridge Scour Evaluations

for
Salt River Bridge Pier Design

May 27,2009

Subsequent to the publication of the Salt River Scour Report, it has been determined that the
anticipated scour for one pier drilled shaft needs to be revised and the scour needs to be determined for
the east abutment drilled shaft. These drilled shafts are for the new outside column for Pier 33
Westbound and for the new outside column for Abutment 02 Eastbound, Ramp ES. For Pier 33
Westbound, the new column and existing adjacent column have less than the 16-foot clearance, and
therefore, it is necessary to assume an equivalent column width. This larger width results in a greater
scour depth. For Abutment 02 Eastbound, the column is just behind the CSA bank, and therefore, it is
necessary to design for scour from the Superflood flow event. A scour depth is not required for the
100-year event, because the flow will be contained by the CSA bank.

INTRODUCTION

The Arizona Department of Transportation (ADOT) has contracted with Kiewit Sundt Joint Venture
(KSJV) for the designlbuild widening of State Route 202L from SR51 to SRlOl. DRS Corporation
(DRS) has prepared the Final Technical Drainage Memorandum, March 23, 2009. This memorandum
documents the pier scour for the proposed widening of the SR 202L Bridges over the Salt River.

The recommended scour hole bottom elevations at Pier 33WB for the Pre-ROM 100-year and the
Superflood flows are 1108.0 and 1106.0, respectively. These values have been detennined with an
equivalent column width of 15.75 feet for the new 78"/96" column/drilled shaft adjacent to the existing
96"/108" column/drilled shaft. The equivalent width was determined by adding the two column widths
and the radius increase for each column/drilled shaft. These scour elevations supersede those shown
for Pier 33WB in Table I of the Final Technical Drainage Memorandum. The memorandum contains
scour depths based on the premise that all new piers are located at a minimum clear distance of 16 feet
from adjacent existing columns. This is correct for all columns except Pier 33WB.

The recommended scour hole bottom elevation at Abutment 02EB, Ramp E-S for the Superflood flow
is 1114.0. This value has been determined with an equivalent column width of 12.0 feet for the new
72" column/drilled shaft and the adjacent existing 72" column/drilled shaft. The equivalent width was
determined by adding the two column widths. Scour values for this abutment are not contained in the
Final Technical Drainage Memorandum.

DRS
SR202L - Sail River Bridge Scour
Addendum No.1 to
Final Technical Drainage Memorandum

P:\TRANSPORTATION\KiewiI\SR 202 DesIgn IluHdIDocslRopor1S\Orainage\Sak River Sc:our Evaluation-ADOT\Addondum No. 01 10 final TocI1nlcal DralnlIge Memo<8ndum-SaltRiver­
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ADOT_Total-5cour@PierScour_WlthoutDebrls_Thalweg-5F-PloCAbut02_RampE-5
Page 1 of2

(1) Proposed Column & Existing Column have less than 16-foot clear distance, and therefore, it is
necessary to assume an eqUivalent Column Width as follows:
Added 9· to 78· Column and 6" to 96" Column to account for 96" &108" Drilled-Shafts
Equivalent Width = (9"+78") (6"+96") = 15.75 (tt)

I
I
I
I
I
I
I
I
I
,I
I
I
I
I
I
I
I

5/27/2009
I
I

Inches

inches

15.75 ft
0.00 ft on each side
15.75 tt

Post-100-yr Pre-100-yr SF
169,000 215,000 250,000
1174.04 1177.67 1179.99

32.29 35.92 38.24

9.87 10.95 11.76

0.34 0.35 0.37

~
'O Cylindrical Columns

1.0

1.1

1.0

3.563

7.126

mm

mm

Pier Diameter:
Debris:
Effective Pier Diameter (a):

Storm Event (Years):
Flow, Q (cts):
W.S.E., (tt):
Depth of Flow, Yl (tt):

Average Velocity, V1 (fps):

Fraude Number, Fr1:

90.5

181.0

Pier Type, K 1 (ADOT Polley):

Angle of Attack, K2:

Bed Condition, K3:

Armouring, K.:

References:

Table 2M

78"/96" and 96"/108" Columns/Drilled Shafts acting as a Single Unit (15,75,)(1)

PIER SCOUR: FHWA (HEC 18) CSU Equation ADOT CONTROLLING
Project: SR 202 Crossing of the Salt River Computed by: Dave Schaub
Location: Pier 33WB Scour Depth @ Bridge Date: 27-May-09

Description: 15.75' Equivalent Drilled-5haft Without Debrls{i) Checked by:
Elevations In 1988 Datum Date:
HEC-RAS RS 236

ADOT Methodology
1) FHWA, Evaluating Scoor At Bridges (HEe-la), May 2001 &

2) AOOT, Highway Drainage Design Manual-Hydraulics. January 2006

3) Tucson, Standards Manual for Drainage Design & Floodplain Management, (Revised July 98)

4) SLA Inc., Final Hydraulics & ScourAnalysis R."orl-Salt RillfJr, July 1007

Pier Input:

Hydraulic Input:

Correction Factors:

Particle Size:

Scour Equation: YJYl =2*K,*K2*K3*K:(alYl)0·15Frl0..43

Pre-ROM 100-yr Scour Depth (tt) Y. (Post 100-yr) = 28.01

Local Pier Scour Post-ROM 10o-yr Scour Depth (tt) Y. (Pre 100-yr) = 29.44

SF Scour Depth (tt) Y. (SF) = 30.82

General Scour: Zeller Equation
General Scour (GS) (tt) at X-Section 0.94 1.41 1.81

Additional Scour General Scour (GS)(tt) Average, Station 120.5 to 238 0.63 1.44 2.29
C 15 General Scour (tt) Selected: larger of 2 above GSs 0.94 1.44 2.29

omponen Downstream Grade

Long Term Degradation (tt) Control Structure 0 0 0
Bend Scour (tt) 0 0 0

Total Post-RDM 10o-yr Scour Depth: 28.96

Total Scour Total Pre-ROM 1QO-yr Scour Depth: 30.89 ITotal SF Scour Depth: 33.12

Min. Channel ElevatJon (HEC-RASX1988 Datum): 1141.75 1141.75 1141.75

Min. Channel Elevation Selected: 1139.08 1139.08 1139.08
Scour Hoi. Bottom Elevation: 1110.12 1108.19 1105.96
Recommended Scour Hole Bottom Elevation: NJA 1108.00 1106.00



I

inches
Inches

12.00 It
0.00 It on each side
12.00 It

Post-100-yr Pre-100-yr SF
169,000 215.000 250,000
1174.92 1178.72 1181.20
30.44 34.24 36.72

8.07 8.91 9.55

0.28 0.29 0.30

~
'O Cylindrical Columns

1.0

1.1

1.0

3.563
7.126

mm
mm

90.5
181.0

Pier Diameter:
Debris:
Effective Pier Diameter (a):

Storm Event (Years):
Flow, a (cfs):
W.S.E.. (ft):

Depth of Flow, VI (ft):

Average Velocity, VI (fps):

Froude Number, Frl:

Pier Type, K f (ADOT Policy):
Angle of Attack, K2:

Bed Condition, K3:

Armouring, K.:

0 52 :

D89:

Proposed Column & Existing Column have less than 16-foot clear distance (17' C-C), and therefore,
it is necessary to assume an equivalent Column Width as follows:
72" ColumnlDrilled-Shaft and 72" Column/Drilled-Shaft
Equivalent Width = 72 + 72 12 (II)

(1)

References:

Hydraulic Input:

Particle Size:

Correction Factors:

Pier Input:

Table2N

72·inch & 72·lnch Drilled Shafts acting as a Single Unit (12,)(1)(2)

PIER SCOUR: FHWA (HEC 18) CSU Equation ADOT CONTROLLING
Project: SR 202 Crossing of the Salt River Computed by: Dave Schaub
Location: Abut 02 EB Ramp E.g Scour Depth@Brldge Date: ,.;;2;.;.7..;.-M;,;;a~y..;-o;.;:9 _

Description: 12.00' Equivalent Drilled-Shaft Without Debrls lij Checked by:
Elevations In 1988 Datum Date:
HEC-RAS RS 237

ADOT Methodology
1) FHWA. Evaluating ScourAt Bridges (HEC-18). May 2001 &

2) AOOT. Highway Drainage Design Manual-Hydraulics. January 2006

3) Tucson. stBndatds Manual for Drainage Design & Floodplain Manafl9lTHH1t , (Revised July 98)

4) SlA Inc.. Flfl4I HyrIrau/ic$ & ScourAne/ysis Report-Selt River. July 1007

Scour Equation: Y",Y1= 2*K1*K2*K3*K:(alY1)o.65Fr1o.43

Pre-ROM 100-yr Scour Depth (ft) Y. (Post 100-yr) = 21.15

Local Pier Scour Post-RDM 10o-yr Scour Depth (II) Y. (Pre 100-yr) = 22.38
SF Scour Depth (II) Y. (SF) = 23.27

General Scour: Zeller Equation
General Scour (GS) (II) at X-Section 0.08 0.56 1.28

Additional Scour General Scour (GS)(ft) Average, Station 120.5 to 238 0.63 1.44 2.29
C t General Scour (ft) Selected: larger of 2 above GSs 0.63 1.44 2.29

omponen S Downstream Grade

Long Term Degradation (ft) Control Structure 0 0 0
Bend Scour (ft) 0 0 0

Total Post-RDM 10o-yr Scour Depth: 21.78
Total Scour Total Pre-ROM 100-yr Scour Depth: 23.82 ITotal SF Scour Depth: 25.56

Min. Channel Elevation (HEC-RAS)(1988 Datum): 1144.48 1144.48 1144.48

Min. Channel Elevation Selected: 1139.08 1139.08 1139.08
Scour Hole Bottom Elevation: 1117.30 1115.26 1113.52
Recommended Hole Bottom Elevation: N/A N1A 1114.00

I
I

I

I

I

I
I

I

I

I

I

I

I
I

(2) Column is located behind the CSA bank, and therefore, it only needs to be structurally designed for
the Super1l00d Flow Event

I ADOT_Total-Scour@PierScour_WithoutDebris_Thalweg-SF·Plot_Abut02_RampE·S
Page 2 of2 5/27/2009
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Final Technical Drainage Memorandum

SR202L
Bridge Scour Evaluations

for
Salt River Bridge Pier Design

March 27, 2009

INTRODUCTION

The Arizona Department of Transportation (ADOT) has contracted with Kiewit Sundt Joint Venture
(KSJV) for the design/build widening of State Route 202L from SR51 to SRlOl. URS Corporation
(URS) has prepared the following memorandum to document the pier scour for the proposed widening
of the SR 202L Bridges over the Salt River. Supporting figures and tables include:

FIGURES

• Figure 1 - Project Location Map
• Figure 2 - Salt River Bridge Foundation Plans - Drawings S-21.32 tbm S-21.55
• Figure 3 - HEC-RAS Cross-Sections Map
• Figure 4 - Salt River, Stage-Discharge Curve, Grade Control Structure #5
• Figure 5 - Chart for Estimating Fba (After Blench)
• Figure 6 -HEC-RAS Water Surface Profiles, Pre-RDM 100-Year & Superflood
• Figure 7 - HEC-RAS Cross-Sections
• Figure 8 - 100-Year Pre-RDM Scour Profile, Salt River Bridge
• Figure 9 - Superflood Pre-RDM Scour Profile, Salt River Bridge

TABLES
• Table 1 - Pier Scour Summary-Recommended Scour Inverts-ADOT Methodology
• Table 2 - Pier Scour Summary-ADOT Methodology

• Table 2A - Pier 8EBI6WB Scour Calculations
• Table 2B - Pier 9EB17WB Scour Calculations
• Table 2C - Pier 11EB/9WB Scour Calculations
• Table 2D - Pier 14EBI12WB Scour Calculations
• Table 2E - Pier 17EBI15WB Scour Calculations
• Table 2F - Pier 20EB/18WB Scour Calculations
• Table 2G - Pier 23EB/21 WB Scour Calculations
• Table 2H - Pier 25EB/23WB Scour Calculations
• Table 21 - Pier 28EB126WB Scour Calculations
• Table 2J - Pier 31EB129WB Scour Calculations
• Table 2K - Pier 34EB/32WB Scour Calculations
• Table 2L - Pier 37EB/35WB Scour Calculations

• Table 3 - General Scour Calculations-l 00-Year (169,000 cfs) Post-RDM
• Table 4 - General Scour Calculations-IOO-Year (215,000 cfs) Pre-RDM
• Table 5 - General Scour Calculatiol1s-Superflood (250,000 cfs) Pre-RDM .'

URS SR202L - Salt River Bridge Scour March 27, 2009
Final Technical Drainage Memorandum
Project No.
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• Table 6 - HEC-RAS Report

DESIGN PROCEDURE

The following outline provides the reviewer the design procedure used. Arizona Department of
Transportation (ADOT) and Flood Control District of Maricopa Coubty (FCDMC) have slightly
different methodologies on estimating scour depths. These differences are discussed in the following
procedure. The procedure steps are summarized in the order they were performed and should be the
approach taken when reviewed.

Scour Methodology for Piers

The total scour is comprised of several scour components. These are discussed as follows:

1. Contraction Scour: Contraction scour is a form of scour occurring at a particular location, such
as a bridge crossing. The channelization and bank protection along the Salt River has
significantly reduced the probability of contraction scour. The most significant portion of
contraction scour is when overbank flow is redirected around the abutment into the main
channel. The Initial Drainage Report recommended a value of zero (0) for contraction scour
and this report concurs with this recommendation.

2. General Scour: General scour consists of the vertical lowering of the channel bed over
relatively short time periods, usually during a single flood event. For the ADOT Methodology,
the general scour is determined with the Zeller (1981) equation. For the FCDMC Methodology,
the general scour is determined as the average of values determined with the Lacey and Blench
equations.

3. Long-Term Degradation: Use a value of zero because of the Grade Control Structure #5
(G.C.S. #5) located just downstream ofthe McClintock Bridge and the downstream Tempe
Town Lake Dams (the nearest one is located just upstream of the Salt River/Indian Bend Wash
confluence). The grade control structure and dams will limit the degradation of the Salt River.
The existing thalweg depression upstream ofG.C.S. #5 is the remnant of historic aggregate
mining within this river reach. The existing overall reach slope through the depressed area is
defmitely below the equilibrium slope. The Simons, Li and Associates, Inc., report entitled,
"Final Hydraulic & Scour Analysis Report, Salt River, East Papago Freeway, " July 1997
estimated the equilibrium slope through the bridge reach to be 0.00037 flIft. Therefore, the
existing thalweg depression is in an aggrading condition and over time the depression is
expected to fill in.

4. Low-Flow Incisement: Use a value of zero because ofG.C.S. #5 and the Salt River Dams as
explained for long-term degradation. Review of field surveys indicates that low-flow
incisement has not occurred within the vicinity of the SR 202L Bridge crossing of Salt River.
In fact, there is a permanent lake just upstream of the grade control structure that was created
by historic aggregate mining within the river bed. The depressed area is approximately one
mile long with a maximum depth of 12.0 feet below the grade control structure. Since the total
scour depth will be subtracted from the existing low thalweg, a low-flow incisement value is
not considered necessary.

5. Bed-Form Scour: Two types of bed-form scour are anti-dune scour and dune scour. Anti-dunes
can form either during transitional flow, between subcritical and supercritical flow, or during

URS SR202L - Salt River Bridge Scour March 27. 2009
Final Technical Drainage Memorandum 2
Project No.

P:ITRANSPORTATIONlKiewlIISR 202 Design BuildlDocslReportslDralnagelSalt River Scour Evaluation·ADOTlFinal Technical Drainage Memorandum-SaKRiver-Scoor.doc



supercritical flow. Transitional flow conditions do not occur through this reach of the Salt
River. Use a value of zero (0) for anti-dune scour. The Salt River is not a sand bed watercourse
and dune scour is not anticipated. Use a value of zero (0) for dune scour.

6. Local-Pier Scour: Local pier scour is computed with the CSU equation for both live-bed and
clear-water pier scour. The equation predicts maximum pier scour depths. Values need to be
determined for four (4) factors. These are K\, K2, K3, and Kt. The ADOT Hydraulic Drainage
Design Manual considers the pier shape to be affected by debris and considers K( as 1.1.
However, the Salt River water depth is substantially greater than 12 feet and the calculation
without debris provides a greater scour depth. Therefore, K] is 1.0, which is in agreement with
ADOT's direction at a December 9, 2008 project coordination meeting. The other factors, as
stated in the ADOT manual, are K2 = 1.0 (round columns, no correction for 15 degree angle of
flow between flow direction and alignment of pier), K3 = 1.1 (plane bed conditions), and Kt =
1.0 (no decrease due to streambed armoring). For this equation, it is assumed that the bed
material is sufficiently fine-grained so that the material gradation does not affect the predicted
scour.

The total pier scour is determined as follows:

1. Design Flows:

a. ADOT stated in the Request for Proposals (RFP) that the scour depths shall be
determined for the Critical Design Flow of215,000 cfs and the Super Flood Flow of
250,000 cfs. The U.S. Army Corps of Engineers stated that the Pre-Roosevelt Dam
Modification (Pre-RDM) Salt River design flows are 215,000 cfs for the 100-year flow
and 250,000 cfs for the Superflood Flow. ADOT requires that bridge foundations be
designed to withstand scour from the lesser of the 500-year flood event or the event
causing overtopping of the approach roadway. The bridge needs to also withstand the
100-year flood event. For these scour calculations, the 100-year flood event is assumed
to be the Critical Design Flow of215,000 cfs and the 500-year flood event is assumed
to be the Superflood flow of 250,000 cfs.

b. FCDMC has agreed that the pier scour "Zone-of-Influence" on the existing bank
protection and grade control structure can be determined using the Post Roosevelt Dam
Modification (Post-RDM) 100-year peak flow of 169,000 cfs.

2. Scour Components other than Local Pier Scour: Calculate these scour components as
discussed above.

3. Local-Pier Scour: The ADOT Bridge Hydraulic Guidelines recommends increasi.ng the pier
width by 2 feet on both sides of the pier to account for debris. Other ADOT guidelines state
that the debris should be assumed to be the depth of water, but no greater than 12 feet. Flow
depths within this reach of the Salt River are substantially greater than 12 feet for all
discharges. The guidelines also state that when the clear distance between columns is less than
16 feet, then methods described in HEC 18 shall be used to estimate equivalent effective
widths. The proposed 6.5-foot diameter columns are placed at a clear distance of 16 feet or
greater. The drilled shafts have a diameter of 8-foot. Since debris is not placed around the 6.5­
foot diameter columns, the 8-foot shaft will be used for the determination oflocal pier scour.

URS SR202L - Salt River Bridge Scour March 27, 2009
Final Technical Drainage Memorandum 3
Project No.
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4. Factor ofSafety: The ADOT Methodology does not recommend a factor of safety and none is
applied to these calculations. The FCDMC Methodology recommends a thirty percent (30%)
factor of safety. The factor of safety need not be applied to the local pier scour when it is
computed with 2 feet of debris around the column. Since debris has not been added to the
columns, the factor of safety is applied to all scour components as well as the local pier scour.

5. Recommended Scour Invert: The "Initial Drainage Report," October 2007 used average
hydraulic characteristics for the twelve cross-sections through the bridge length of the river to
determine the total scour depth at all piers. As explained for long-term degradation and low­
flow incisement, the depressed area upstream of G.C.S. # 5 results in tremendous vertical
differences (0 to 12 feet below the top ofG.C.S.#5) in the thalweg throughout the length ofthe
approximately I mile long bridge. As a result, each cross-section exhibits different hydraulic
characteristics, which produce different scour depths. The average scour for the entire reach
would over-estimate total scour on the upgrade approach from the low thalweg to G.C.S. #5
and under-estimate scour within the low thalweg of the depression. Furthennore, the piers,
spaced at 140-foot intervals, are perpendicular to the direction of flow. Each pier could be a
single bridge crossing of the Salt River. Therefore, this evaluation determined the total scour
depth for each pier bent based on the hydraulic characteristics of the river at that location. The
scour invert elevation of the scour hole at each pier was determined by subtracting the total
scour from the lowest channel invert (thalweg) along the river cross-section at that pier bent.
Recommended scour inverts were then determined for six (6) pier groups along the bridge
length to simplify the structural design of the bridge. This concept was also used on the original
bridge design.

HECRAS MODEL

Salt River through the SR 202L Bridge site and Grade Control Structure #5 is modeled using the U.S.
Army Crops of Engineers' HEC-RAS (Version 4.0). The results of the model are summarized in Tables 3
through 6. The preparation of the HEC-RAS model is described below:

1. Methodology: The HEC-RAS model has the ability to compute water surface elevations for
three (3) flow regimes: Subcritical, Supercritical, and Mixed. Supercritical flow does not occur
through this reach of the Salt River, and therefore, the Subcritical Flow Regime was selected as
the most realistic flow regime and the most applicable for design purposes.

2. Topographic Data Set: Topographic data were obtained from field surveys, recently flown
contour maps, and as-built plans. The as-built plans are based on the NGVD29 datum and the
current project plans are based on the NAVD88 datum. The as-built elevations were converted
to the NAVD88 datum by adding 1.92 feet to the as-built plan elevations. The HEC-RAS
model is based on the NAVD88 datum. The project contours were developed from aerial
surveys and do not reflect the ground elevation within the large lake located both upstream and
downstream of Grade Control Structure #5. Field surveys were performed in 2009 to determine
the location of the Cement Stabilized Alluvium (CSA) banks and the bottom of the pond. These
data were used to create a revised contour map for this evaluation.

3. River Cross-Section Locations: The river cross-section identification numbers and locations
are set to those used by SLA, Inc. in the HEC-2 model developed for the report entitled,
"Hydraulic and Sediment Transport Analysis Report, Salt River Bank Protection Design, South
Bank Upstream ofPima Freeway, Bank Sta. 33+00 to 73+00, " April 1994.
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4. Thalweg Depression, Cross-Section 120.5 to 239: As previously discussed under long term
degradation and low-flow incisement, the river reach from Cross-Section (G.C.S. #5) 120.5 to
239 is depressed below the grade control structure a maximum of 12 feet at Cross-Section 232.
Because the length of this depression is approximately 1 mile, it is anticipated that during major
flow events flow would occur at full depth through the depressed area. This is a (~onservative

approach since the total scour depths will be subtracted from the current lowest thalweg
elevation.

5. Thalweg Adjustments, Cross-Section 120.5 to 239: Figure 8 and 9 show a smoothing of the
thalweg between Cross-Sections 120.5 and 239. During the rising limb of a major event, some
smoothing of the thalweg ridges and valleys is anticipated. It is anticipated that the ridge at
Cross-Section 230 would be flattened and that the upstream rising portion of the thalweg would
be scoured as shown on the figures. The scour material could be assumed to fill the low point at
Cross-Section 232. However, this evaluation assumed that the material would not redeposit
within this reach and that the low point would remain. These adjustments were not made in the
HEC-RAS model, but were used to determine the low point of each channel cross-section. The
scour invert for each pier was then determined by subtracting the total estimated lPier scour
depth from the smoothed channel invert.

6. Existing and Proposed SR 202L Bridge Piers: These piers are modeled as obstmctions in the
cross-sections.

7. Existing SR101L Bridge Piers: Approximately 1200 feet upstream (distance along south bank
of Salt River) the SRlOIL bridges cross the Salt River in a south-north direction. These bridges
are modeled with Cross-Sections 240.1,240.3,240.5, and 241.1. The piers for these bridges
were not included in the model because they would not affect the velocity or the water surface
elevations at the downstream cross-sections. This reach of the river is in subcritical flow and
that means the hydraulic conditions of the river are balanced between cross-sections in a
downstream to upstream direction. For this project, the subcritical flow calculations begin at
downstream G.C.S. #5 and proceed upstream through the SR 202 L Bridge, prior to reaching
the SR lOlL bridges.

8. Boundary Conditions: Subcritical flow regime was used for this analysis, and th~:refore,

boundary conditions are required at downstream Grade Control Structure #5, Riv.~r Station
120.5. Based on current survey, the low point of the grade control structure is 1148.88. The
downstream flow discharges into Tempe Town Lake, which has a normal surface elevation of
1149.6 based on field survey. The boundary conditions at the grade control structure were
obtained from SLA, Inc., report entitled, "Bridge Hydraulics Report, Pima Freeway Crossing
ofthe Salt River, II October 1992. The HEC-2 data in this report contains a stage-dlischarge table
for 10-year, 20-year, 50-year, and Superflood flows. These values were used to plot the stage­
discharge curve for Grade Control Structure #5 (see Figure 4). The stages were corrected to the
project NAVD88 Datum. The starting elevations at the grade control structure were obtained
from these data. These data show the Superflood starting elevation to be 1170.80. However,
this historic report used a starting elevation of 1170.51, which is critical flow, for the
Superflood. Therefore, this current scour evaluation also used a starting elevation of 1170.51.

9. Energy Loss Coefficients: Roughness coefficients were determined based on streambed
material. Manning's 'n' roughness coefficients selected are: 0.02 for the CSA, and 0.035 for
any wired-tied riprap upper bank protection and the bottom of the channel. Any existing
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vegetation within the channel is assumed to be removed during extreme flow events.
Contraction/expansion loss coefficients were set at 0.1/0.3 for this relatively straight channel
and at 0.3/0.5 through the McClintock Bridge.

10. Channel Reach Lengths: Channel reach lengths between cross-sections were taken along and
parallel to an assumed channel thalweg that is located approximately half-way between the
hardbanks. Flow will occur in this manner during extreme flow events.

SALT RIVER PEAK FLOW FREQUENCIES

The U.S. Army Corps of Engineers developed peak flow frequencies (10-, 20-, 50-, 100-year, and
Superflood) for Salt River during the Gila River and Tributaries hydrologic study in 1982. These flows
were documented by Simons, Li and Associates, Inc., in the report entitled, "Hydraulic and Scour
Analysis for the East Papago Crossing ofIndian Bend Wash," March 1990. The Superflood value of
250,000 cfs was used by Simons, Li and Associates, Inc., in the report entitled, "Bridge Hydraulics
Report, Pima Freeway Crossing ofthe Salt River, " October 1992. These peak flows and frequencies
are:

PRE-ROOSEVELT DAM MODIFICATION DISCHARGES
Return Period or Description Peak Dischar2e (cfs)

lO-year 93,000
20-year 135,000
50-year 160,000
100-year 215,000

Superflood 250,000

After completion ofthe Roosevelt Dam Modification, the U.S. Army Corps of Engineers performed a
second study on discharge to frequency relationships at select points within the Gila River Basin. The
peak flows and frequencies for the Salt River at the Mill Avenue Bridge are:

POST-ROOSEVELT DAM MODIFICATION DISCHARGES
Return Period (years) Peak Discharee (cfs)

10-year 55,000
50-year 140,000
10O-year 169,000
50O-year 243,000

ADOT stated in the RFP that the scour depths shall be determined for the Critical Design Flow of
215,000 cfs (lOO-year Pre-ROM) and the Superflood Flow of250,000 cfs. These values were used in
this evaluation. FCDMC has agreed that the pier scour "Zone-of-Influence" on the existing bank
protection can be determined with the Post-ROM 1DO-year peak flow of 169,000 cfs.

URS SR202L - Salt River Bridge Scour March 27, 2009
Final Technical Drainage Memorandum 6
Project No.

P:ITRANSPORTATIONIKIewil\SR 202 Design Bulld\DocsIReportslDrainagelSaIl River Scour Evalualion-ADOT\Flnal Technical Drainage Memorandum-SaIlRiver-SCCur.doc



CHANNEL BED ARMORING

For this reach of the Salt River, armoring analysis was performed by Simons, Li and Associates, Inc.,
and documented in the report entitled, "Final Hydraulic & Scour Analysis Report, Salt River, East
Papago Freeway," July 1997. This analysis estimated an armor depth of 4.8 feet, and an equilibrium
slope of 0.00037 ft/ft.

Sediment transport calculations were performed using the balanced hydrograph and the characteristic
Salt River grain size distributions. This report states that, "Two bed-material populations are typically
present in the Salt River. One represents a surface armor layer, while the other represents a subsurface
parent material." The report also states that, "These representative gradations are consistent with
composite sediment routing gradations used by SLA on several reaches of the Salt River. This report
does not contain any additional references to a soils report to document these gradations. Cursory
reviews of previous reports show some documentation for these values.

These two gradations are as follows:

Particle Surface Subsurface
Size Material Material

(mm) (Percent Finer) (Percent Finer)
362 100 100
181 89 95
90.5 52 76
45.2 44 69
22.6 35 60
11.31 28 52
5.66 21 44
2.00 16 36

0.500 8 21
0.125 3 11

These gradations are presented here for information only since ADOT does not consider a reduction in
scour depth based on armoring of the bed material, and therefore, K.t = 1.0 in the pier scour equation.
Furthermore, the bed material gradation does not affect the scour calculations contained in this report.

SCOUR CALCULATIONS FOR PIERS AND RECOMMENDATIONS

Based on a 9 December 2008 meeting with the FCDMC it was agreed that the design of the bridge
piers may be in accordance with ADOT's scour methodology and the determination of the pier scour
"Zone-of-Influence" on the existing bank protection and grade control structure will be in accordance
with FCDMC's scour methodology. This Technical Memorandum contains scour calculations (ADOT
Methodology) for the design of the bridge. Scour calculations (FCDMC Methodology) for determining
the pier scour "Zone-of-Influence" on the CSA banks and grade control structure will be nder a
separate Technical Memorandum.

Table 1 summarizes the recommended scour parameters and depths developed by the ADOT
Methodology that should be used for the structural design of the new foundations.
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Table 2 summarizes the calculated scour parameters and depths developed by the ADOT
Methodology. This table also contains scour depths for the Post RDM lOa-year flow of 169,000 cfs.
These calculations are included for information only, and are not to be used to perform the structural
design for the bridge foundations.

Tables 2A through 2L are the scour calculation sheets for new bridge columns near a HEC-RAS cross­
section. As stated above, these calculation sheets contain scour depths for the Post RDM 100-year flow
of 169,000 cfs. These calculations are for information only, and are not for bridge foundation design.

Tables 3 through 5 summarize the general scour calculations and the hydraulic characteristics
(averages velocities and flow depths) for the three peak flows modeled with the HEC-RAS program.

Table 6 is the HEC-RAS report for two required design flows (215,000 cfs and 250,000 cfs).

A review of previous design reports indicates that the existing bank protection has been designed for
the Post-RDM 100-year flow of215,000 cfs. Therefore, it is recommended that new columns located
within the existing bank protection be structurally designed for scour from only the Superflood flow of
250,000 cfs. These new columns will not experience scour during the lOa-year event. The foundations
for new columns not protected by bank protection will need to be structurally designed for total scour
depths determined by the ADOT Methodology for the Critical Design flow and the Superflood flow.
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Figure 4

Salt River, Stage-Discharge Curve

River Station 120.5
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Figure 5
Chart for Estimating Fbo (After Blench)
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Figure 6 - HEC-RAS Water Surface Profiles for
Pre-RDM 100-Year and Superflood
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Figure 7
HEC-RAS Cross-Sections
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Figure 7
HEC-RAS Cross-Sections
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Figure?
HEC-RAS Cross-Sections
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Figure 8 - 100-Year Pre-RDM Scour Profile, Salt River Bridge

100-Year Pre-RDM Scour Profile, Salt River Bridge

ADOT Methodology, without Debris-Water Depth Greater than 12-Feet

Based on Smoothing of River Thalweg
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Figure 9 - Superflood Pre-RDM Scour Profile, Salt River Bridge

Superflood Pre-ROM Scour Profile, Salt River Bridge

ADOT Methodology, without Debris-Water Depth Greater than 12-Feet

Based on Smoothing of River Thalweg
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Table 1
Pier Scour Summary with Recommended Scour Invert Elevations

(ADOT Methodology)
for

Salt River Bridge
27 March 2009

2.831175.5411161118.3022.1719.772.4011.921173.4211181119.7820.6919.161.531140.641141.79Averag••

Plor N......t Distance St,...mbed Pre ROM 100-vr Flow 215000 cfs Pre ROM Sua.rfIood 250 000 cis
Identtflc8Uon{11 HEC-RAS eron· trom Pi.r8EB Invort(HEC Invert General Pie, Scour Total Scour Computed Recommended WSE Flow Average Gener.1 Pier Scow Total Scour SCour Recommended WSE Flow Average

Sectlon(1) RA$)IZI (Selected)'" Scour (No Debris) Scour Scour Invert') Depth Velocity Scour (No Dobrlo) Inwrr4KJ1 Scour Inyenf'l Depth Velocity

InvertC4X51 without without without without

Scour Scour Scour SCour

No. No. II II II II II II II It It II II It II It II II II ''''''''
6WB & BE8(7) 122.65 0 1147.94 1147.94 226 17.45 19.70 1128.24 1126 1168.75 20.81 11.48 3.61 18.00 21.61 1126.33 1124 1170.71 22.77 12.01

7WB &8EB 123.55 140 1147.99 1147.99 1.59 17.86 19.44 1128.55 1126 1169.64 21.65 11.59 2.29 18.42 20.71 1127.28 1124 1171.64 23.65 12.15

8WB& IOE8 280 1147.03 1147.03 1128.26 1126 1170.21 23.18 10.52 1126.87 1124 1172.22 25.19 11.08

9WB&11EB 228 420 1146.06 1146.06 1.44 16.63 18.08 1127.98 1126 1170.78 24.72 9.44 2.29 17.30 19.60 1126.46 1124 1172.80 26.74 10.01

10W8 & 12E8 560 1144.73 1144 73 1126.26 1126 1170.91 26.18 9.68 1124.75 1124 1172.93 28.20 10.30

11W8 & 13E8 700 1143.40 1143,40 1124.53 1121 1171.04 27.64 9.92 1123.03 1120 1173.05 29.65 10.58

12WB&1EB 229 UO 1142.07 1142.07 1.44 17.82 19.27 1122.80 1121 1171.17 29.10 10.18 2.29 18.46 20.76 1121.31 1120 1173.18 31.11 10.87

13W8 & 15EB 980 Ul1271 1141.54 1121.76 1121 1171.17 28.46 10.99 1120.27 1120 1173.16 30.45 11.76

14W8 & 16EB 1120 1143.36 1141.00 1120.73 1118 1171.17 27.81 11.82 1119.22 1117 1173.15 29.79 12.64

15WB & 17EB 230 12&0 1144.00 1140.47 1.44 19.34 20.78 1119.69 1118 1171.17 27.17 12.B5 2.29 20.00 22.29 1118.18 1117 1173.13 29.13 13.53

16W8& 18EB 1400 1142.29 1139.93 1118.95 1118 1171.49 29.20 11.51 1117.38 1117 ll73 46 31.18 13.41

17W8 & 19EB 1540 1140.57 1139.40 1118.20 1116 1171.81 31.24 12.38 1116.58 1114 1173.80 33.22 13.30

18WB &20EB 231 leBO 1138.86 1138.86 1.44 19.96 21.40 1117.46 1118 1172.13 33.71 12.25 2.29 20.78 23.08 1115.78 1114 1174.13 35.27 13.18

19WB & 2IEB 1820 1138.21 1138.21 1116.43 1116 1172.31 34.11 12.60 1114.76 1114 1174.32 36.11 13.57

20WB & 22EB 1960 1137.55 1137.55 1115.40 11'\4 1172.50 34.94 12.94 1113.73 1112 1174.51 36.96 13.95

21WB & 23EB 232 2100 1136.90 1136.90 1.44 21.09 22.53 1114.37 1114 1172.68 35.78 13.29 2.29 21.90 24.20 1112.70 1112 1174.70 37.BO 14.34

22WB & 24EB 2240 1138.24 1137.99 1115.14 1114 1173.05 34.81 13.88 1114.12 1112 1175.40 37.18 14.06

23WB &2SEB 233 2380 1139.58 1139.08 1.53 21.84 23.17 1115.91 1116 1173.41 33.83 14.48 2.29 21.24 23.53 1115.55 1114 1176.09 36.51 13.77

24WB & 26EB 2520 1139.41 1139.08 1115.99 1116 1173.88 34.46 14.27 1115.20 1114 117&.30 36.89 14.17

15WB & 27E8 2660 1139.25 1139.08 lI1608 1116 1174.34 35.10 14.08 1114.86 1114 1176.52 37.27 14.58

26WB&28EB 234 2BOO 1139.08 1139.08 1.44 21.48 22.92 l11B.18 1116 1174.81 35.73 13.89 2.29 22.27 24.56 1114.52 1114 1176.73 37.85 14.98

27WB & 29EB 2940 1139.52 1139.08 1116.49 1116 1175.30 35.78 13.51 1114.90 1114 1177.28 37.76 14.56

28WB &30EB 3080 1139.96 1139.08 1116.81 1116 1175.79 35,83 13.12 1115.28 1114 1177.84 37.88 14.14

2MB &31EB 235 3220 1140.40 1139.08 1.44 20.49 21.94 1117.14 1116 1176.28 35.8B 12.74 2.29 21.12 23.41 1115.87 1114 1178.39 37.99 13.72

30WB & 32EB 3360 1140.85 1139.08 1117.65 1116 1176.74 35.89 12.14 1116.09 1114 1178.92 38.07 13.07

31WB& 33EB 3500 1141.30 11l9.08 1118.17 1116 1177.21 35.91 11.55 1116.52 1114 1179.46 38.16 12.41

32WB &34EB 231 3840 1141.75 1139.08 1.44 18.96 20.40 1118.68 1116 1177.67 35.92 10.95 2.29 19.84 22.14 1116.94 1114 1179.99 3824 11.76

33WB &35EB 3780 1142.66 1139.08 1119.27 1116 1178.02 35.36 10.27 1117.60 1114 1180.39 37.73 11.02

34W8&36EB 3920 1143.57 1139.08 1119.85 1116 1178.37 34.80 9.59 1118.25 1114 1180.80 3723 10.29

35WB &37EB 237 4080 1144.48 1139.08 1,44 17.19 lB.64 1120.44 1116 1178.72 34.24 8.91 2.29 17.88 20.17 1118.91 1114 1181.20 36.72 9.55

A._.____
.... A .. .,n ""An It! A «. ..n .. It! ...n It!n " .. -on .,a ...... a .... ""llA") ~~ ........ . ,. ......... -,. "".n ....... ... .., .. " .... ~A ""'D"ll

NOTES: 1)
2)
3)
4)
5)
6)
7)

Ptei'" identification and HEC-RAS Cross..$ection identifICation and locations are shown on Figure 3.
The Iowelt streambed invert from the neare3t Hec>RAS X-$eetion. The HEC·RAS X.-5ections were deveoped from a DTM created with field survey conducted January 2009.

8ased on smoothing the river thalwer as shown on the stream bed profile graph. see Figures 8 and 9.
Scour Invert obtained by subtracting computed scour depth from the selected lowest streambed invert.
Scour invert etevations were determined for piers neil rest the HEC~RASx·sections. Interpolated values were determined for piers between the HEC-RAS x-sections.
Reoonvnended scour depths are for pier groupings based on similar water surface elevations and similar scour inverts.
Use these scour calculalions for CoIlXM8 6EB AND 7EB.

ADOT_Total-5cour@Pler_WlthoutDebrls
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Table 2

Pier Scour Summary with Calculated Scour Inverts
(ADOT Methodology)

for
Sail River Bridge

27 March 2009

1118.30 1175.54 12.8322.1719.772.401119.78 1173.42 11.9220.6919.161.531121.54 1170.26 10.7518.9818.20o.n1140.641141.79Avera....

Pier N••r••t Di,tance Streambed POlt ROM 1oo-yr Flow (169,000 cfo)(For Information only)" Pro ROM l00·yr Flow (215,000 cis) Pro ROM Supeoflood (250,000 ell)

IdenUfic...Uon HEC·RAS x-s.cuo. from PM-rlEa Invert (HEC Invert General PM' Scour Total Scour Scour WSE Average General Pier Scour TotIilScour Scour WSE Average General Pi.rScour Total Scour Scour WSE Average

RAS)I" (Selected)ln Scour (No Deb...) Inv.,r1)l·1 Velocity SCour (No Dtbril' Invertl'M4) Vetoeity SCour (No Deb...) Invert"H") Velocity

No. No. ft ft ft ft ft ft ft ft I ft ft ft ft ft IfDsl ft ft ft ft ft I

&w8&IEs" 122.65 0 1147.94 114794 1.57 16.70 16.27 1129.67 1165.62 10.79 2.26 17.45 19.70 1128.24 1168.75 11.48 3.61 16.00 21.61 1126.33 1170.71 12.01

7WB & 9EB 123.55 140 1147.99 114799 1.03 17.12 16.15 1129.64 1166.68 10.64 1.59 17.66 19.44 1128.55 1169.64 11.59 2.29 16.'2 20.71 1127.28 1171.64 12.15

BWB& lOEB 260 1147.03 J141.03 1129.66 1167.25 9.73 1128.26 1170.21 10.52 1126.87 1172.22 11.08
OW8&11E8 221 420 1146,06 114606 0.63 15.90 16.53 1129.53 1167.81 8.62 1.44 16.63 16.08 1127.98 1170.78 9." 2.29 17.30 19.60 1126.'6 1172.60 10.01

10WB& 12EB 560 1144.73 1144.73 1127.85 11679S 8.79 1126.26 1170.91 9.68 1U4.75 1172.93 10.30
llWB & 13EB 700 1143.40 114340 1126.16 1168.08 3.97 1124.53 1171.04 9.92 1123.03 1173 05 10.58

12W8 & liEB 22a 140 1142.07 1142.01 0.63 16.96 17.59 1124.48 1168.22 9.1' 1.44 17.62 19.27 1122.60 1171.17 10.16 2.29 18.46 20.76 1121.31 1173.18 10.87

13WB & 15EB 980 1142.71 1141 S4 1123.52 1168.24 9.89 1121.76 1171.17 10.99 1120.27 1173.16 11.76
14WB & 16fB ll20 1143.36 1141.00 L12256 1168.26 JO.63 1120.73 117].11 11.82 1119.22 117315 12.64
15W8 & i7E8 230 1260 1144.00 1140.47 0.63 18.24 18.66 1121.61 1168.28 11.36 1.44 19.34 20.78 1119.69 1171.17 12.65 2.29 20.00 22.29 1118.18 1173.13 13.53

16WB & 18E8 1400 1142.29 113993 1120,84 1168.58 11.22 1118.95 1171.49 12.52 1117.38 1173116 13.41

17WB& 19EB 1540 1140.57 113940 1120.08 ll68.88 11.06 1118.20 1171.81 1238 1116.58 1173 80 13.30
11WB&20E8 231 1110 1138.86 113886 0.63 18.92 19.55 1119.31 1169.18 10.90 1.44 19.96 21.40 1117.48 1172.13 12.25 2.2a 20.78 23.08 1115.78 1174.13 13.18

19W6 & 21E6 1120 1138.21 113821 1118.28 L16935 11.21 1116.43 1172.31 12.60 ~~ .~L4.E-~
20WS & 22E8 1a80 1137.55 1137.55 1117.25 1169.53 1153 111540 U72.50 12.94 llU.73 1174.51 13.95
21W8& 23EB 232 2100 1136.90 113690 0.63 20.06 20.69 1118.21 1169.70 11.84 1.44 21.09 22.53 '1".37 1172.68 13.29 2.29 21.90 24.20 1112.70 1174.70 ".34
22WB & 24EB 2240 1138.24 1137.99 1117.14 1110.03 12.40 1115.14 1113.05 13.88 1114.12 1175.40 14.06
23W8&25EB 233 2380 1139.58 1139.08 0.63 20.39 21.01 1118.07 1170.36 12.96 1.53 21.64 23.17 1115.91 1173.41 14.48 2.29 21.24 23.53 1115.55 1176.09 13.n

l4WS & 26E8 2520 1139.41 1139.06 1118.06 117017 12.82 1115.99 1173.88 14.27 1115.20 1176.30 14.17
25WB & 27£B 2180 1139.25 1139.08 1118.06 117117 12.67 1116,08 1174.34 14.08 1U486 1176.52 14.58
26WB &2IEB 234 2100 1139.08 1139.08 0.63 20.39 21.02 1116.06 1171.58 12.53 1.44 21.48 22.92 1116.16 1174.81 13.89 2.2a 2227 24.58 1114.52 1176.73 14.98

27WB & 29EB 2140 1139.52 11.3908 1118.40 1172.01 12.17 1116.49 1175.30 13.51 1114.90 1177.28 14.56
28WB &30EB 30M 1139.96 113908 1118.74 1172.4~ 11.82 1116.81 1175.79 13.12 1115.28 1177.84 14.14
29WB&31EB 235 3220 11-40.40 113908 0.63 19.38 20.01 1119.07 1172.87 11.48 1.44 20.49 21.94 1117.14 1176.28 12.74 2.29 21.12 23.41 1115.67 1178.39 13.n

3OW8 &32£8 3380 1140.85 1139.08 1119.42 1173.26 10.93 1117.65 1176.74 12.14 1116.09 1178.92 13.07

31W8 &33E8 3500 1141.30 1139.08 1119.76 1173.65 10.40 1118.17 1177.21 11.55 U1652 117946 12.41
32WB &34E8 23' 3&40 1141.75 1139.09 0.94 18.04 18.96 1120.10 1174.04 9.87 1.44 18.96 20.40 1118.68 11n.87 10.95 2.29 19.64 22.1' 1116.94 1179.99 11.76

33WB&3S£B 3780 1142.66 1139.08 1120.80 117433 9.27 1119.27 1178.02 10.27 1117.60 1180.39 11.02
34WB&36EB 3120 1143.57 113908 1121.50 1174.63 N.67 1119.85 1178.37 9.59 1118.25 118080 10.29
35W8& 37£B 237 4080 1144.48 1139.08 0.63 16.25 18.66 1122.20 1174.92 8.07 1.44 17.19 18.64 1120.44 1178.n 8.91 229 17.66 20.17 1118.91 1181.20 9.55

..- - ~ ... ~ .,n ~ ~ .. ", ... -- ." ... ", ."",,, ... 4"'4" ...", ..... ..- </'I"" "".7

This table contain. scour depths for the Post ROM 100·year flow of 169,000 cfs. These calculations are included for information only, and are not to be used to perform the structural design for the bridge foundations.

NOTES: 1)
2)
3)
4)
5)

The lowe8t 8treambed Invert from the nearest Hec-RAS X-Section. The HEe-RAS X·Seetions were deveoped from 8 DTM created with field tUNey conducted January 2009.
8ased on smoothIng the rtverthalwes as shown on the stream bed proNe graph. SH Agure Band 9.
Scour Invert obtained by subtracting computed scour depth 'rom the selected lowest streambed Invert.
Scour Invert e~viltlonswere determined for piers nearest the HEC-RAS K-sectlons. Interpolated values were determined 'or piers between the HEC-RAS K·seetions.
Use tMse scour calculations for Columns 6EB AND 7EB.

ADOT_Tolal-8cour@Pler_Wrthouto.bril
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Figure 7
HEC-RAS Cross-Sections

SaltRiver-SR202l-DB Plan: Plan 01 1/2312009

Geom: ExistingRiverSections
RS = 240.4

SaltRiver-SR202l-DB Plan: Plan 01 1/2312009
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Table 2A

PIER SCOUR: FHWA (HEC 18) CSU Equation ADOT CONTROLLING
Project: SR 202 Crossing of the Salt River Computed by: Dave Schaub
~L-o,;"lc~atl~o';'n":----:P::-;i~er-8::':E~B~/::::6:-:WO:;:B:-S~c"0"u~r-::D:-e~p~th~@::-::::B"":ri~dg"'e"""-------Date: 26-Jan-Qa

Description: Without Debris Checked by: -...;.,-...;.,----
-------"""'=E~le-v-a~tl:-o-n-s"":'in~1~98~8~0~a~tu-m------------Date:

HEC-RAS RS 122.65

8.00 ft
0.00 ft on each side
8.00 ft

Post-100-yr" Pre-100-yr SF
169,000 215,000 250,000
1165.62 1166.75 1170.71

17.88 20.81 22.77

10.79 11.48 12.01

0.46 0.45 0.45

,I

I
I.
I
I
I
I

References:

Pier Input:

Hydraulic Input:

AOOT Methodology
1) FHWA. Evaluating Scour At Bridges (HEC-16), Fourth Edition. May 2001

2) ADOT, Highway Drainage Design Manual-Hydraulics, January 2006

3) Tucson. Standards Manual for Drainage DesIgn & Floodplain Management, (Revised July 96)

4) SLA Inc., Final Hydraulics & Scour Analysis Report.Sall River. July 1997

Pier Diameter:
Debris:
Effective Pier Diameter (a):

Storm Event (Years):
Flow, Q (cfs):
W.S.E., (tt):
Depth of Flow, Y1 (tt):

Average Velocity, V1 (fps):

Froude Number, Frl:

Post RDM 1oo·year scour depths are for information only, and are not for bridge found8tfon design.

General Scour: Zeller Equation (1981)
General Scour (GS) (tt) at X-Section

Additional Scour General Scour (GSXtt) Average, Station 120.5 to 238
Com onents General Scour (tt) Selected: larger of 2 above GSs

p Downstream Grade
Long Term Degradation (ft) Control Structure
Bend Scour (tt)

Total Post-RDM 100-yr Scour Depth:
Total Scour Total Pre-RDM 100-yr Scour Depth:

Total SF Scour Depth:

Min. Channel Elevation (HEC-RAS)(1988 Datum):
Scour Hole Bottom Elevation:

Post-RDM 100-yr Scour Depth (tt)
Local Pier Scour Pre-RDM 100-yr Scour Depth (tt)

SF Scour Depth (tt)

inches

inches

17.45
18.00

2.26 3.61
1.44 2.29
2.26 3.61

0 0
0 0

I 21.61
t)(~S19.70

1147.94 1147.94
1128.24 1126.33

o
o

1.57
0.63
1.57

16.70

3.563

7.126

18.27

1147.94
1129.67

~
'O Cylindrical Columns

1.0

1.1

1.0

mm

mm

Y. (Post 100·yr) =
Y. (Pre 100-yr) =

Y. (SF) =

90.5

181.0

Pier Type, K 1 (ADOT Policy):

Angle of Attack, K2:

Bed Condition. K3:

Armouring, K.:

(Ref. 4)

•

Correction Factors:

Particle Size:

I
I

I

I
I

I
I
I

ADOT_Total-8cour@Pier_WithoutDebris
Page 3 of 17 3/27/2009
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Table 28

PIER SCOUR: FHWA (HEC 18) CSU Equation ADOT CONTROLLING
.;P..:.r::.oj!.:e~ct;.:::;,.....__~S:.;.R;.;2:;;0::2::C:-=ro~s~si:;.:n~g.;;.o~f~th:.::e:::S~a~It=:-;R..;:i~ve=:r:-.-,:""",, Computed by: Dave Schaub
-:L~0.;;.c.;;;.atl~0:.:n;;.:__~Po:-:i~er:-9:.:E~B~I7.:-W~B:-S;.c;.o;.;u;.;.r..;;D;.;e.:;p..;;th..;...;:;@=:.,B;;;.;.;,r1d.;;;.gell,;", Date:.;2;,;;6-.I..:.:;;a;;.;n..;;-o;,;;8:.... _
.:D;.:e;,;;s.;;;.c:.:.r1l;,Pt:;,;lo:.:n,;.;:_....:W~it:.:.ho~u~t;.;D;.;e;.:;b;;.r~ls=:-:::'~~ Checked by:

Elevations In 1988 Datum Date:
..;;H;;,;,;E;;.;C..;;-R,;;.A;;.;S~RS.....,.12~3~.5~5~-------------

I

I
I
'I

I
i
I

,I

8.00 ft
0.00 tt on each side
8.00 ft

Post-10o-yr· Pre-100-yr SF
169,000 215,000 250,000
1166,68 1169.64 1171,64
18.69 21.65 a65

10.84 11.59 12.15

0.47 0.46 0.46

3.563 inches
7.126 inches

m
'O Cylindrical Columns

1.0

1.1

1.0

mm
mm

90.5
181.0

0 52:

089:

Pier Type, K 1 (ADOT Policy):
Angle of Attack, K2:

Bed Condition, K3:

Armouring, 1<..:

ADOT Methodology
1) FHWA. Evaluating Scour At Bridges (HEC-18), Fourth Edition. May 2001

2) ADOT. Highway Drainage Design Manual-Hydraulics, January 2006

3) Tucson. Standards Manual (or Drainage Design & Floodplain Management, (Revised July 98)

4) SLA Inc" FInal Hydraulics & Scour Analysis Report-Salt River, July 1997

Pier Diameter:
Debris:
Effective Pier Diameter (a):

Storm Event (Years):
Flow, a (cfs):
W.S.E., (tt):
Depth of Flow, Y, (tt):

Average Velocity, V1(fps):

Froude Number, Fr1:

Pier Input:

References:

Correction Factors:

Particle Size:

Hydraulic Input:

Post RDM 100-year scour depths are for information only, and are not for bridge foundation design.

General Scour: Zeller Equation
General Scour (GS) (tt) at X-Section

Additional Scour General Scour (GSXtt) Average, Station 120.5 to 238
C ts General Scour (tt) Selected: larger of 2 above GSs

omponen Downstream Grade

Long Term Degradation (tt) Control Structure
Bend Scour (tt)

Total Post-ROM 100-yr Scour Depth:
Total Scour Total Pre-ROM 100-yr Scour Depth:

Total SF Scour Depth:

Min. Channel Elevation (HEC-RAS)(1988 Datum):
Scour Hole Bottom Elevation:

Post-ROM 10o-yr Scour Depth (tt)
Local Pier Scour Pre-ROM 100-yr Scour Depth (tt)

SF Scour Depth (ft)

Y. (Post 100-yr) =
Y. (Pre 100-yr) =

Y. (SF)·

17.12

1.03
0.63
1,03

o
o

18.15

1147.99
1129.84

17.86
18.42

1.59 2,06
1.44 2,29
1.59 2,29

0 0
0 0

19,44

~IiJ
1147.99 1147.99
1128.55 1127.28

\

I
I
I
I
I

I

ADOT_Total-5cour@Pier_WithoutDebris
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Table 2C

PIER SCOUR: FHWA (HEC 18) CSU Equation ADOT CONTROLLING
Project: SR 202 Crossing of the Salt River Computed by: Dave Schaub

';'L';'o;:ca";'t"'lo;';'n-;---=P:-le-r~1 ':":1E=:B::-:/:::9W~B~S:-c-o-u-r '=D-ep-:t~h-:@::-:B~r1~d:-ge------- Date: 26-Jan-08
-=D~e':;'s';;'cr~IP;';t~lo-n-:-~W=lth:-O';'U;':t;';De~b~rl~s"';";";"';'~-:'-~-;.,x,,-------Checkedby: ..;;,;;,...;;..;;;,;";,,,,;~----

Elevations in 1988 Datum Date:
~H~E~C~-RA~S~RS~22~8~------------

8.00 ft
0.00 ft on each side
8.00 ft

PosH OO-yr* Pre-100-yr SF
169,000 215,000 250,000
1167.81 1170.78 1172.80

21.75 24.72 26.74

8.62 9.44 10.01

0.35 0.35 0.36

~cY.ndTi<" Columns
1.0

1.1

1.0

3.563 inches
7.126 inches

15.90

16.63
17.30

0.00 0.73 1.54
0.63 1.44 2.29
0.63 1.44 2.29

0 0 0
0 0 0

16.53
18.08 I 19.60 '?O#

1146.06 1146.06 1146.06
1129.53 1127.98 1126.46

mm

mm

Y. (Post 100-yr) =
Y. (Pre 100-yr) =

Y. (SF) =

90.5

181.0

Pier Type, K 1 .(ADOT Policy):

Angle of Attack, K2:

Bed Condition, K3:

Armouring, ~:

Storm Event (Years):
Flow, Q (cfs):
W.S.E., (ft):

Depth of Flow, Y, (ft):

Average Velocity, V, (fps):

Froude Number, Fr,:

ADOT Methodology
1) FHWA, Evaluating Scour At Bridges (HEC-16), Fourth Edition, May 2001

2) ADOT, Highway Drainage Design Manual-Hydraulics, January 2006

3) Tucson, Stendards Manual for Drainage Design & Floodplain Management, (Revised July 98)

4) SLA Inc., FInal Hydraulics & Scour AnalysIs Report-Salt River. July 1997

Pier Diameter:
Debris:
Effective Pier Diameter (a):

Min. Channel Elevation (HEC-RAS)(1988 Datum):
Scour Hole Bottom Elevation:

Post RDM 1DO-year scour depths are for Information only, and are not for bridge foundation design.*

Pier Input:

References:

Post-RDM 100-yr Scour Depth (tt)

Local Pier Scour Pre-RDM 100-yr Scour Depth (tt)

SF Scour Depth (tt)

Particle Size:

Hydraulic Input:

Correction Factors:

Total Scour

General Scour: Zeller Equation
General Scour (GS) (ft) at X-Section

Add
'ti I S General Scour (GS)(ft) Average, Station 120.5 to 238
I ona cour

C ts General Scour (ft) Selected: larger of 2 above GSs
omponen Downstream Grade

Long Term Degradation (ft) Control Structure
Bend Scour (tt)

Total Post-RDM 100-yr Scour Depth:
Total Pre-RDM 100-yr Scour Depth:
Total SF Scour Depth:

f
I

I

I
I

I

I

I
I

I
I

I

I
I ADOT_Total-5cour@Pier_WlthoutDebris

I
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Table 20

PIER SCOUR: FHWA (HEC 18) CSU Equation ADOT CONTROLLING
~P..;.r~oJl,;;e~ct;;;: -iS~R~2~02~C~ro~si:si::n~g~0~ft~h~e~S;;:a~It~R~iv;.;;e,-::r~~~ Computed by: Dave Schaub
.;L;::o;.:,ca:;t;;lo:;n;:.:__-:.:P.;;le~r..;.1..:;4E~B:::/..;1::.2W~B..;::S:.:c:.;::0.;::.u;..rD::.e:.!p~th;;;.;:l@~B,;,;r1.;::.dg&e;.... Date: ..;;2:.;::6-J...;,;;;an-O;.;..;.8;.... _
..;;D:.:e:.:':.;::c,;,;r1,l;,pt:;.lo;;.;n;';';:~----iW~lt,;,;ho~u;:;.;t;.;D;;.;e;.:b;..r~is=~-:- Checked by:

.;:E:;;;le;.v;.:a~tl:.;;o~n~.~ln~19~8;.:8;.;D;;.;a:;,;t;;;u;.;.m;.... Date:
HEC-RAS RS 229

I'
I

I

I

I

I

I

I
I

inches
inches

8.00 ft
0.00 ft on each side
8.00 ft

Post-100-yr* Pre-100-yr SF
169,000 215.000 250,000
1168.22 1171.17 1173.18
26.15 29.10 31.11

9.14 10.16 10.87

0.35 0.36 0.37

~
.O Cylindrical Columns

1.0

1.1

1.0

3.563
7.126

mm
mm

Pier Type, K 1 (ADOT Policy):

Angle of Attack, K2:

Bed Condition, K3:

Armouring. ~:

90.5
181.0

ADOT Methodology
1) FHWA. Evaluating Scour At Bridges (HEC-18), Fourth Edition, May 2001

2) AOOT, Highway Drainage Design Manual-Hydraulics. January 2006

3) Tucson. Standards Manual for Drainage Design & FloodplaIn Management. (Revised July 98)

4) SLA Inc.• Final Hydraulics & Scour Analysis Raport-$alt River. July 1997

Pier Diameter:
Debris:
Effective Pier Diameter (a):

Storm Event (Years):
Flow. Q (ets):
W.S.E., (ft):

Depth of Flow, Y1(ft):

Average Velocity. V1(fps):

Froude Number. Fr1:

References:

Correction Factors:

Particle Size:

Hydraulic Input:

Pier Input:

Post RDM 100-year scour depths are for information only, and are not for bridge foundation design.

General Scour: Zeller Equation
General Scour (GS) (ft) at X-Section

Addlt
' I S General Scour (GS)(ft) Average, Station 120.5 to 238
lona cour

C
General Scour (ft) Selected: larger of 2 above GSs

omponents Downstream Grade

Long Term Degradation (ft) Control Structure
Bend Scour (ft)

Total Post-ROM 100-yr Scour Depth:
Total Scour Total Pre-ROM 1oo-yr Scour Depth:

Total SF Scour Depth:

Min. Channel Elevation (HEC-RAS)(1988 Datum):
Scour Hole Bottom Elevation:

Post-ROM 100-yr Scour Depth (ft)
Local Pier Scour Pre-ROM 1OO-yr Scour Depth (ft)

SF Scour Depth (ft)

*

Y. (Post 100-yr) =
Y. (Pre 100-yr) =

Y. (SF)·

16.96

0.00
0.63
0.63

o
o

17.59

1142.07
1124.48

17.82
18.46

0.00 0.36
1.44 2.29
1.44 2.29

0 0
0 0

""'-

19.27 I ,
20.76 ~ "--'

1142.07 1142.07 C/1122.80 1121.31

I
1
I
I
I
I

ADOT_Total-5cour@Pier_WithoutDebris
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Table 2E

PIER SCOUR: FHWA (HEC 18) CSU Equation ADOT CONTROLLING
~p..:.r~oj~e~c;;t: ~S~R~2;:0~2~C~r0=:isi:si:in;;g~0~f~th~e~S;;a~lt~R~i~ve~r~~~ computed by: Dave Schaub
Location: Pier 17EB/15WB Scour Depth @ Bridge Date: 26-Jan-08
-=D~e';s';;'cr~IP;';t~lo-n-:-~W=ith:-o';';u-:t~D::;'e~b';"r:""is----:"-";;::;~-.l'--------Checkedby: ..;;,;;,...;.;;;,;,;",,;...;...----

Elevations in 1988 Datum Date:
":;H~E~C~-RA~S~R~S~2:-::3~0-";";';'~-----------

References: 1)
2)
3)
4)

Pier Input:

I Hydraulic Input:

I
Correction Factors:

SLA Inc., Final Hydraulics & Scour AnalysIs Report-Salt RIver, July 1997

Tucson, Standards Manual for Drainage Design & Floodplain Management, (ReVised July 98)

inches
inches

Post-10o-yr· Pre-100-yr SF
169,000 215,000 250,000
1168.28 1171.17 1173.13
24.28 27.17 29.13

11.38 12.65 13.53

0.44 0.46 0.47

~
.o CylindrIcal Columns

1.0

1.1

1.0

3.563

7.126

m.OO tt
0.00 tt on each side
8.00 tt

mm

mm

90.5
181.0

Pier Type, K 1 (ADOT Policy):
Angle of Attack, K2:

Bed Condition, K3:

Armouring, 1<.:

Pier Diameter:
Debris:
Effective Pier Diameter (a):

Storm Event (Years):
Flow, Q (cfs):
W.S.E., (tt):
Depth of Flow, V, (tt):

Average Velocity, V1 (fps):

Froude Number, Frl:

ADOT Methodology
FHWA, Evalualing Scour At Bridges (HEC-18), Fourth Edition, May 2001

AOOT, Highway Drainage Design Manual-Hydraulics, January 2006

Particle Size:

I

Post RDM 100-year scour depths are for informatfon only, and are not for bridge foundation design.

Min. Channel Elevation (HEC-RAS)(1988 Datum):
Scour Hole Bottom Elevation:

19.34
20.00

0.00 0.00
1.44 2.29
1.44 2.29

0 0
0 0

20.78 I 22.29

1144.00 1144.00
1123.22 1121.71

0.00
0.63
0.63

18.86

18.24

o
o

1144.00
1125.14

Y. (Post 100-yr) =
Y. (Pre 100-yr) =

Y. (SF) =

•

Total Scour

Post-RDM 1OO-yr Scour Depth (tt)
Local Pier Scour Pre-RDM 1OO-yr Scour Depth (tt)

SF Scour Depth (tt)

General Scour: Zeller Equation
General Scour (GS) (tt) at X-Section

Add
'li I S General Scour (GS)(tt) Average, Station 120.5 to 238
I ona cour

C ts General Scour (tt) Selected: larger of 2 above GSs
omponen Downstream Grade

Long Term Degradation (tt) Control Structure
Bend Scour (tt)

Total Post-RDM 100-yr Scour Depth:
Total Pre-RDM 100-yr Scour Depth:
Total SF Scour Depth:I

I
I
I

I
I ADOT_Total-Scour@Pier_WithoutDebris

I
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Table 2F

PIER SCOUR: FHWA (HEC 18) CSU Equation ADOT CONTROLLING
~P~r.;;;ojr.;;e~c;,;;t:;""__",,,:S:ol-R~2;;:0~2~C~ro~s~si~ng~0:-ft;,h;,;e,.;S;:a:-;.lt~R~i~ve;;:r::-::~:-- Computed by: Dave Schaub
.;;L;:o;,;;;c,;;at::,;lo:.:n~:__~P~I~er;.;2:.:0;.;;E;:B1~18:.:W~B;;;.,;;S;,;c;,;;;o.;;;u.;.r.;.D.;.ep:;.t;;;h;.;:@~B:.:r;,;;ld~gr.;;e;.... Date: .;;2;,;6,.;-J;,;a;;,;n...;-o;,;8 _
.;;D.;.e;.;s;,;c.;.;r1,l;,p.;;.tio;,n_:;....~W~It;;.;h~o~ut.;.D;;.e;;.:b;..r~18'::"::':::-::::~ Checked by:

~E~le~v::;a~t:-:lo~n:-;;s=i-::n-::1:-::9~88..;..;;D_a_tu;..m..;.. Date:
HEC-RAS RS 231

I
I
I

I

I

I
I
I

I

inches
inches

8.00 ft
0.00 ft on each side
8.00 ft

Post-100-yr· Pre-100-yr SF
169,000 215,000 250,000
1169.18 1172.13 1174.13
30.32 33.27 35.27

10.90 12.25 13.18

0.40 0.42 0.44

m
'O Cylindrical Columns

1.0

1.1

1.0

3.563
7.126

mm
mm

Pier Type, K 1 (ADOT Policy):

Angle of Attack, K2:

Bed Condition, K3:

Armouring, K.:

90.5
181.0

ADOT Methodology
1) FHWA, Evalualing Scour At Bridges (HEC-18), Fourth Edition, May 2001

2) ACOT, Highway Drainage Design Manua/·Hydraulics , January 2006

3) Tucson, Standards Manual for Drainage Design & Floodplain Management, (RevIsed July 98)

4) SLA Inc., Final Hydraulics & Scour Analysis Report-Sa" River, July 1997

Pier Diameter:
Debris:
Effective Pier Diameter (a):

Storm Event (years):
Flow, Q (ds):
W.S.E., (tt):
Depth of Flow, VI (tt):

Average Velocity, VI (fps):

Froude Number, Frl:

Pier Input:

References:

Particle Size:

Hydraulic Input:

Correction Factors:

Post RDM 1oo-year scour depths are for information only, and are not for bridge foundation design.

Min. Channel Elevation (HEG-RAS)(1988 Datum):
Scour Hole Bottom Elevation:

I
I

I19.96
20.78

0.68 1.99
1.44 2.29
1.44 2.29

0 0
0 0

21.40 I 23.08

1138.86 1138.86 <&-

1117.46 1115.78

o
o

0.00
0.63
0.63

19.55

18.92

1138.86
1119.31

Y. (Post 100-yr) =
Y. (Pre 100-yr) =

Y. (SF) =

*

General Scour: Zeller Equation
General Scour (GS) (tt) at X-Section

Additional Scour General Scour (GS)(ft) Average, Station 120.5 to 238
C ts General Scour (ft) Selected: larger of 2 above GSs

omponen Downstream Grade

Long Term Degradation (tt) Control Structure
Bend Scour (tt)

Total Post-ROM 10o-yr Scour Depth:
Total Pre-ROM 100-yr Scour Depth:
Total SF Scour Depth:

Post-ROM 100-yr Scour Depth (tt)

Local Pier Scour Pre-ROM 100-yr Scour Depth (ft)
SF Scour Depth (ft)

Total Scour

I

ADOT_Total-Scour@Pler_WithoutDebris
Page 8 of 17 3/27/2009
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Table 2G

PIER SCOUR: FHWA (HEC 18) CSU Equation ADOT CONTROLLING
-:-p..;.r..;"ojl,;e~ct..;.: -:::S:,:,R~2-:0:o::2:::c:-:::,,::ro~s:,,:,si::n;;;g-:0~f~th~e~S-::a~lt~R,,:i~ve~r~~~ Computed by: Dave Schaub
-=L;,;;o.;;.ca;;;t:::;lo~n~:__--i-:p-::;ie:-:-r.;:2.:.;3E:;.:B::;/~2.;.1WFB...;S...;c..;;.o.;:u;..rD;.e.;.:p:;.;t.;.h.;;@~B.;.ri.;;.dg&.e~ Date: .;;2.;;.6-.;;J.;;.an..;.-Q.;;.8;.- _
.;;D...;e.;;8..;.c;..r1P:o.t_lo_n_:_--:W~lt~ho~u~t...D...e"":,b":,,,,ri,,:,s:::::,::-:::~~ Checked by:

Elevations in 1988 Datum Date:
-:;H~E:-:::C~-RA~S~R~S~2::::3:-::2~';";';'-----------

Post RDM 100-year scour depths are for information only, and are not for bridge foundation design.

Scour Equation: YJY, = 2*K,*Kz*KJ*K/(aIY,)0.osFr,0.43

Post-RDM 1OO-yr Scour Depth (tt) Y. (Post 100-yr) = 20.06

Local Pier Scour Pre-RDM 100-yr Scour Depth (tt) Y. (Pre 100-yr) = 21.09

SF Scour Depth (tt) Y. (SF) = 21.90

General Scour: Zeller Equation
General Scour (GS) (tt) at X-Section 0.00 1.29 1.86

Additional Scour General Scour (GSXtt) Average, Station 120.5 to 238 0.63 1.44 2.29
C ts General Scour (tt) Selected: larger of 2 above GSs 0.63 1.44 2.29

omponen Downstream Grade

Long Term Degradation (tt) Control Structure 0 0 0
Bend Scour (tt) 0 0 0

Total Post-RDM 100-yr Scour Depth: 20.69

Total Scour Total Pre-RDM 100-yr Scour Depth: 22.53 ITotal SF Scour Depth: 24.20

Min. Channel Elevation (HEC-RAS)(1988 Datum): 1136.90 1136.90 1136.90 rZ7Scour Hole Bottom Elevation: 1116.21 1114.37 1112.70

inches

Inches

8.00 tt
0.00 tt on each side
8.00 tt

Post-100-yr· Pre-100-yr SF
169,000 215,000 250,000
1169.70 1172.68 1174.70

32.79 35.77 37.79

11.84 13.29 14.34

0.43 0.45 0.47

~
'O Cylindrical Columns

1.0

1.1

1.0

3.563

7.126

mm

mm

Pier Type, K 1 (ADOT Policy):
Angle of Attack, K2:

Bed Condition, KJ:

Armouring, K.:

90.5

181.0

ADOT Methodology
1) FHWA. Evaluating Scour At Bridges (HEC-18). Fourth Edition. May 2001

2) ADOT, Highway Drainage Design Manual-Hydraulics. January 2006

3) Tucson. Stenderd$ Manuel for Drainage Design & Floodplain Management. (ReVised July 98)

4) SLA Inc.• Flnel Hydraulics & Scour Anelysls Report-5e/t River. July 1997

Pier Diameter:
Debris:
Effective Pier Diameter (a):

Storm Event (Years):
Flow, Q (cfs):
W.S.E., (tt):

Depth of Flow, Y, (tt):

Average Velocity, V, (fps):

Froude Number, Fr,:

Correction Factors:

Particle Size:

Hydraulic Input:

References:

Pier Input:

I

I

I

I

I
I

I

I

I
!I
I

I
I ADOT_Total-5cour@Pier_WithoutDebris

I
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Post ROM 100-year scour depths are for information only, and are not for bridge foundation design.

Table 2H

PIER SCOUR: FHWA (HEC 18) CSU Equation ADOT CONTROLLING
~P..;.r,;;,oJl,;;e~c,;,;t: -=S~R;.;2~0~2i=C;:..:;ro~s~si:-:n=g~0:-f..;.th..;.e_S;;;a:-lt;.;R~i~ve~r~~:-- Computed by: Dave Schaub
-=L;;;0~c;;,at~lo;.;n~:__~P~le~r~2;.;5~E;.;:B~/2;;;;3;';WFB..;;S;.;;c..;.0.;;;u.;.r,;;,D,;;,ep:;.t;.;h;.;:@iiii:o,;;B;.;r,;,;ld;;,ljgr.;e;.... Date:.;;;2..;.6..;;-J..;.a,;,;,n-..;;O..;.8 _

..;.D;.;e;.;;s..;.c.;.;rl~p.;..tl..;.on;..;..:_-=Wi:-I.;..th..O~u:""t~D~e~b...ri":'s:::":"::-;:~~------------Checked by:

-:;E;:.:le~v~a~t~lo~n~s~i~n-::1::::9-=8..;.8.;;D..;;a..;.tu..;.m.;...-----------Date:
HEC-RAS RS 233

Scour Equation: Y.N1 =2·Kl·K2·K3·K4"(aIY1)o.65Frlo,43

Post-RDM 100-yr Scour Depth (tt) Y. (Post 100-yr) = 20.39

Local Pier Scour Pre-RDM 100-yr Scour Depth (tt) Y. (Pre 100-yr) = 21.64

SF Scour Depth (tt) Y. (SF) = 21.24

General Scour: Zeller Equation
General Scour (GS) (tt) at X-Section 0.00 1.53 1.67

Add'f I S General Scour (GS)(tt) Average, Station 120.5 to 238 0.63 1.44 2.29
Ilona cour

0.63 1.53 2.29C t General Scour (tt) Selected: larger of 2 above GSs
omponen S Downstream Grade

Long Term Degradation (tt) Control Structure 0 0 0
Bend Scour (tt) 0 0 0

Total Post-RDM 10o-yr Scour Depth: 21.01 ~

Total Scour Total Pre-RDM 100-yr Scour Depth: 23.17 I <;

Total SF Scour Depth: 23.53

Min. Channel Elevation (HEC-RAS)(1988 Datum): 1139.58 1139.58 1139.58 ' <.,)
Scour Hole Bottom Elevation: 1118.57 1116.41 1116.05

~

I
I

I

I

I
.1

I

I

I

I
I
I

I

I

inches

inches

8.00 It
0.00 tt on each side
8.00 ft

Post-100-yr· Pre-100-yr SF
169,000 215,000 250,000
1170.36 1173.41 1176,09

30.78 33.83 36.51

12.96 14.46 13.77

0.47 0.50 0.45

~
'O Cylindrical Columns

1.0

1.1

1.0

3.563

7.126

mm

mm

90.5

181.0

Pier Type, K 1 (ADOT Policy):

Angle of Attack, K2:

Bed Condition, K3:

Armouring, ~:

D52:

D89:

ADOT Methodology
1) FHWA, Evaluating Scour At Bridges (HEC-18), Fourth Edition, May 2001

2) AOOT, Highway Drainage Design Manual-Hydraulics, January 2006

3) Tucson, Standards Manual for Drainage Design & Floodplain Management, (Revised July 98)

4) SLA Inc., Final Hydraulics & Scour AnalysIs Report-Salt River, July 1997

Pier Diameter:
Debris:
Effective Pier Diameter (a):

Storm Event (Years):
Flow, Q (cfs):
W.S.E., (It):

Depth of Flow, Y, (tt):

Average Velocity, V1 (fps):

Froude Number, Frl:

References:

Pier Input:

Correction Factors:

Particle Size:

Hydraulic Input:

I

ADOT_Total-5cour@Pler_WithoutDebris
Page 10 of 17 3/27/2009
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~P..;.r,;;jojl,,;;e~ct;;,: S~R_2;:0=2=C::,ro'i:s~s:,:lno:=g:-o::::,f_th_e;.,S~a:-I_tR"":,,:,,iv~er~:-.-:~ computed by: ~D~a~ve~S~ch~a;.;;u_b _
Location: Pier 28EB/26WB Scour Depth @ Bridge Date: 26-Jan-08
-=D:;;;e;';s;;'c=::ri;';Pt'F.lo-n-:---W=lt~h~o~u~t;i:D~eb~r~ls~.;;.;;.;";;,;.....;;.,;;.r;;.;;~iii:,,,,;;;';';';;;:;'-------Checkedby:

Elevations In 1988 Datum Date:
~H~E:"::C~-RA~S~R~S:-2~3~4-------------

I
Table 21

PIER SCOUR: FHWA (HEC 18) CSU Equation ADOT CONTROLLING

Post RDM 100-year scour depths are for Information only, and are not for bridge foundation design.

Scour Equation: Y.IV, =2*K,*K2*K3*Kt(aIY,)o.,sFr,o.43

Post-ROM 100-yr Scour Depth (ft) Y. (Post 100-yr) = 20.39

Local Pier Scour Pre-ROM 1OO-yr Scour Depth (ft) Y. (Pre 100-yr) = 21.48

SF Scour Depth (ft) Y. (SF) = 22.27

General Scour: Zeller Equation
General Scour (GS) (ft) at X-Section 0.00 0.43 0.90

Add'tl I S General Scour (GS)(ft) Average, Station 120.5 to 238 0.63 1.44 2.29
I ona cour

0.63 1.44 2.29C t General Scour (ft) Selected: larger of 2 above GSs
omponen S Downstream Grade

Long Term Degradation (ft) Control Structure 0 0 0
Bend Scour (ft) 0 0 0

Total Post-ROM 100-yr Scour Depth: 21.02

Total Scour Total Pre-ROM 1QO-yr Scour Depth: 22.92 ITotal SF Scour Depth: 24.56
C5) bt

Min. Channel Elevation (HEC-RAS)(1988 Datum): 1139.08 1139.08 1139.08
Scour Hole Bottom Elevation: 1118.06 1116.16 1114.52

inches

inches

8.00 ft
0.00 ft on each side
8.00 ft

Post-100-yr* Pre-100-yr SF
169,000 215,000 250,000
1171.58 1174.81 1176.73

32.50 35.73 37.65

12.53 13.89 14.98

0.45 0.47 0.49

~
'O Cylindrical Columns

1.0

1.1

1.0

3.563

7.126

mm

mm

90.5

181.0

Pier Type, K 1 (ADOT Policy):
Angle of Attack, K2:

Bed Condition, K3:

Armouring, 1<..:

Storm Event (Years):
Flow, Q (cfs):
W.S.E., (ft):
Depth of Flow, Y, (ft):

Average Velocity, V, (fps):

Froude Number, Fr,:

ADOT Methodology
1) FHWA. Evaluating Scour At Bridges (HEC-18), Fourth Edition, May 2001

2) ACOT, Highway Drainage Design Manual-Hydraulics, January 2006

3) Tucson, Standards Manual (or Drainage Design & Floodplain Management, (Revised July 98)

4) SLA Inc., Final Hydraulics & Sccur Analysis Report-Sail River. July 1997

Pier Diameter:
Debris:
Effective Pier Diameter (a):

Correction Factors:

Pier Input:

Hydraulic Input:

References:

Particle Size:

I

I

I

I
I

I

I

I

-

I

I

I

I
I
I

ADOT_Total-Scour@Pler_WithoutDebris
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Table 2J

PIER SCOUR: FHWA (HEC 18) CSU Equation ADOT CONTROLLING
~P..;r.;;.o~Je~ct.;;.: ......::Soi-R;.;2;;:0~2=C=r-:::os~s~in~g!:-0=f..;th;..e~S::-al;..t;.:R~iv~e~r":"":-:- computed by: Dave Schaub
.;L;:o;.;;c;,;;a~ti~on~:;...__~P~ie~r..;;3..;1~E~B;.;;12~9~W;.;B~S.;;.co.;;.u.;;.r..;D.;;.e;,jp:;.;t:;.;h~@~B;,;,r;.;;id;,jg~e Date: 26-Jan-08
..;;D;.;e..;s.;;.c;.;.ri:;,Pt.;;.lo.;;.n.;;.:__W~lt.;;.h..;o~ut;..D.;.e~b~r1~s~,::",,:::--.-.... Checked by: ..;;..;...;;,,;;;,;,;..;;,,;;;.-----

-:;E~le~v::;;a=tl;.;:;o-=n-=:s~in~19=_:8::;;8..;D.;.a.;;.t..;u.;.;m.;....-----------Date:
HEC-RAS RS 235

Post RDM 100-year scour depths are for information only, and are not for bridge foundation design.

I
I
I
I
I
I
I
I
I,

a
I
I
I
I

17\ I

I
I
I

"-

\21,12 )

- -,/
0.00
2.29
2.29

o
o

o
o

0,00
1.44
1-44

20.49

inches
inches

1140.39
1118.45

21.94 I
1....-';;';';';;";"_ 23.41

1140.39
1116.98

o
o

0.00
0.63
0,63

19.38

20.01

1140.39
1120.38

8.00 tt
0.00 ft on each side
8.00 ft

Post-100-yr· Pre-100-yr SF
169,000 215,000 250,000
1172.87 1176.28 1178.39
32.47 35.88 37.99

11.46 12.74 13.72

0.40 0.42 0.43

~
'O Cylindrical Columns

1.0

1,1

1,0

3.563
7.126

mm
mm

Y. (Post 100-yr) =
Y. (Pre 100-yr) =

Y. (SF) =

Pier Type, K 1 (ADOT Policy):

Angle of Attack, K2:

Bed Condition, K3:

Armouring, ~:

90.5
181,0

ADOT Methodology
1) FHWA, Evaluating Soour At Bridges (HEC-18), Fourth Edition, May 2001

2) ACOT, Highway DraInage Da&ign Manual-Hydraulics. January 2006

3) Tucson, Standards Manual for Drainage Design & Floodplain Management. (Revised July 98)

4) SLA Inc" Final Hydraulics & Soour Analysis Report-Salt RIver, July 1997

Pier Diameter:
Debris:
Effective Pier Diameter (a):

Storm Event (Years):
Flow, Q (efs):
W,S,E., (tt):
Depth of Flow, Y1 (tt):

Average Velocity, V1 (fps):

Froude Number, Fr,:

*

Hydraulic Input:

References:

Pier Input:

Correction Factors:

Post-RDM 100-yr Scour Depth (tt)
Local Pier Scour Pre-RDM 100-yr Scour Depth (tt)

SF Scour Depth (tt)

Particle Size:

General Scour: Zeller Equation
General Scour (GS) (tt) at X-Section

Additional Scour General Scour (GS)(tt) Average, Station 120.5 to 238
C t General Scour (tt) Selected: larger of 2 above GSs

omponen s Downstream Grade

Long Term Degradation (tt) Control Structure
Bend Scour (tt)

Total Post-RDM 100-yr Scour Depth:
Total Scour Total Pre-RDM 100-yr Scour Depth:

Total SF Scour Depth:

Min. Channel Elevation (HEC-RAS)(1988 Datum):
Scour Hole Bottom Elevation:

ADOT_Total-Scour@Pier_WithoutDebris
Page 12 of 17 3127/2009
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.;.P..;.ro,;jjr.;e;.ct.:;,: -=-S:-;R~2~0~2:C:r_::os:;:s:;:in_::g:_o:f~th.;.;e;..S~a:;.;l,;.t R~iv~er~:-:-::-- Computed by: -=D.::;a~ve;;;..;;.S~ch~a;.;;u.;.b__-
Location: Pier 34EB/32WB Scour Depth @ Bridge Date: 26-Jan-Q8

-=D:.;;e.;.s.::.c~ri;;.;pt~lo-n-:--W~it:":'h-o-u':"'t =D~eb~r-:'Is----..:..-"-- ...-------Checked by:

Elevations In 1988 Datum Date:
":'H:-::E:-:::C~-RA~S~R~S~2:::3~6~------------

I
Table 2K

PIER SCOUR: FHWA (HEC 18) CSU Equation ADOT CONTROLLING

8.00 ft
0.00 ft on each side
8.00 ft

Post-1 DO-yr· Pre-100-yr SF
169,000 215,000 250,000
1174.04 1177.67 1179.99

32.29 35.92 38.24

9.87 10.95 11.76

0.34 0.35 0.37

~
'O Cylindrical Columns

1.0

1.1

1.0

Storm Event (Years):
Flow, Q (cfs):
W.S.E., (ft):
Depth of Flow, Y1 (ft):

Average Velocity, V1(fps):

Froude Number, Fr1:

Pier Type. K 1 (ADOT Policy):

Angle of Attack, K2:

Bed Condition, K3:

Armouring, !<.t:

ADOT Methodology
1) FHWA, Evaluating Scour At Bridges (HEC-18), Fourth Edition, May 2001

2) AOCT. Highway Drainage Design Manua/·Hydl1lulics , January 2006

3) Tucson, Standards Manual for Drainage Design & Floodplain Management, (Revised July 98)

4) SLA Inc., Final Hydraulics & Scour Analysis Raport-Salt River, July 1997

Pier Diameter:
Debris:
Effective Pier Diameter (a):

Correction Factors:

Hydraulic Input:

Pier Input:

References:

I
I

I
I

I
Particle Size: 90.5

181.0
mm
mm

3.563
7.126

inches
inches

Post RDM fOo-year scour depths are for Information only, and are not for bridge foundation design.

General Scour: Zeller Equation
General Scour (GS) (ft) at X-5ection

Additional Scour General Scour (GS)(ft) Average, Station 120.5 to 238

C
t General Scour (ft) Selected: larger of 2 above GSs

omponen s Downstream Grade

Long Term Degradation (ft) Control Structure
Bend Scour (ft)

Total Post-RDM 100-yr Scour Depth:
Total Scour Total Pre-ROM 100-yr Scour Depth:

Total SF Scour Depth:

Min. Channel Elevation (HEC-RAS)(1988 Datum):
Scour Hole Bottom Elevation:

I
I
I
I

Post-ROM 100-yr Scour Depth (ft)
Local Pier Scour Pre-ROM 100-yr Scour Depth (ft)

SF Scour Depth (ft)

•

Y. (Post 100-yr) =
Y. (Pr, 100-yr) =

Y. (SF) =

18.04

0.94
0.63
0.94

o
o

18.98

1141.99
1123.01

18.96
19.84

1.41 1.81
1.44 2.29
1.44 2.29

0 0
0 0

I20.40
22.14

]~\l--
1141.99 1141.99
1121.59 1119.85

I
I
I

ADOT_Total-Scour@Pler_WithoutDebrls
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Page 14 of 17
ADOT_Total-Scour@Pier_WlthoutDebrls

Table 2L

PIER SCOUR: FHWA (HEC 18) CSU Equation ADOT CONTROLLING
~P..;r.;;0:.;.je~c~t:~__-=S:.:-R.;.2~0~2=C:-iro~s=:s~in:::g~0:-f..;..th.;.;e;..S~a~I.;.tR~iv~e:-r"=""':"':"" Computed by: Dave Schaub
.;L;:o:.:c;;;at~lo:.;n,:,;:~_~P~I:;;e~r ,;;.37;.:E;.;B~/.;;3,;;.5W;;.;.;;B;.;S;;.;c;.;0:.:u.;.r.;;D.;;e,/;p,;;.th;.;@~B:.;r~ld;lgL:e~ Date: ..;2;.;;6;.;-J;.;;a;,;,;n;.;-o:.:8~ _
...;D;.;e;.;S...;,c.;.;r1.:;,Pt,;;.lo.;.n..;..:_--:W~lt.;.;h~ou::;.t;.;D;.;e~b_r~is=:::-::::~...... Checked by:

-::E;:.:le~v~a~tl~o-::n~S=-=in~19:::8:.;;8...;D;.;a.;.t.;;.um;..;.;.. Date:
HEC-RAS RS 237

I
I
I
I
I
I
I
I,

I
I
I
I
I
I
I

241721

I
I

3/27/2009

I

inches
inches

17.19
17.88

0.56 1.28
1.44 2.29
1.44 2.29

0 0
0 0

18.64 I 20.17

1144.48 1144.48
1125.84 1124.31

o
o

0.08
0.63
0.63

16.25

16.88

1144.48
1127.60

8.00 ft
0.00 ft on each side
8.00 ft

Post-100-yr* Pre-100-yr SF
169,000 215,000 250,000
1174.92 1178.72 1181.20
30.44 34.24 36.72

8.07 8.91 9.55

0.28 0.29 0.30

~
'O Cylindrical Columns

1.0

1.1

1.0

3.563
7.126

mm
mm

Y. (Post 100·yr) =
Y. (Pre 100-yr) =

Y. (SF) =

Pier Type, K 1 (ADOT Policy):

Angle of Attack, K2:

Bed Condition, K3:

Armouring, ~:

90.5
181.0

ADOT Methodology
1) FHWA. Evaluating Scour At Bridges (HEC-18). Fourth Edition. May 2001

2) ADOT. Highway Dralnaga Dasign Manual-Hydraulics, January 2006

3) Tucson, Standards Manual for Drainage Design & Floodplain Management, (Revised July 98)

4) SLA Inc., Final Hydraulics & Scour Analysis Repot1-Salt River, July 1997

Pier Diameter:
Debris:
Effective Pier Diameter (a):

Storm Event (Years):
Flow, Q (efs):
W.S.E., (ft):
Depth of Flow, YI (ft):

Average Velocity, VI (fps):

Froude Number, Frl :

Post RDM 100-year scour depths are for information only, and are not for bridge foundation design.•

Pier Input:

Hydraulic Input:

References:

Correction Factors:

Particle Size:

Post-ROM 1OO-yr Scour Depth (ft)

Local Pier Scour Pre-ROM 1OO-yr Scour Depth (ft)
SF Scour Depth (ft)

General Scour: Zeller Equation
General Scour (GS) (ft) at X-Section

Add
't' I S General Scour (GS)(ft) Average, Station 120.5 to 238
Ilona cour

C ts General Scour (ft) Selected: larger of 2 above GSs
omponen Downstream Grade

Long Term Degradation (ft) Control Structure
Bend Scour (ft)

Total Post-ROM 10o-yr Scour Depth:
Total Scour Total Pre-ROM 1OO-yr Scour Depth:

Total SF Scour Depth:

Min. Channel Elevation (HEC-RAS)(1988 Datum):
Scour Hole Bottom Elevation:



I
Table 3

General Scour Calculations

100-Year (169,000 cfs) Post-ROM (Roosevelt Dam Modificatlony1)

I
I
I
I
I
I
I

RiverSta QTotal Min Ch EI W.S. Elev FlowOepth E.G. Vel Chnl Flow Area Top Hydraulic General Froude'
Slope Width Depth(2) Scourl31(41 Chi

(cfsl (ft) (ttl Iftl (ftJftl (ft/s) (Sq ftl (ftl (ft) (ttl
241.2 169000 1150.13 1176.34 26.21 0.000405 6.95 24371.97 1088.74 22.39 0.00 0.25
241.1 169,000 1,150.13 1176.34 26.21 0.000400 6.93 24532.32 1107.67 22.15 0.00 0.25
240.6 169000 1,150.13 1176.31 26.18 0.000400 6.92 24542.02 1100.19 22.31 0.00 0.25
240.5 169000 1,150.33 1176.28 25.95 0.000386 6.88 24455.05 1101.17 22.21 0.00 0.25
240.4 169,000 1,149.65 1176.28 26.63 0.000371 6.72 25227.97 1102.4 22.88 0.00 0.24
240.3 169,000 1,149.91 1176.19 26.28 0.000400 6.93 24483.78 1099.38 22.27 0.00 0.25
240.2 169,000 1,150.14 1176.13 25.99 0.000395 7.03 24114.82 1027.58 23.47 0.00 0.25
240.1 169000 1150.14 1176.11 25.97 0.000392 7.01 24070.38 1019.89 23.60 0.00 0.25
240 169,000 1,150.14 1176.06 25.92 0.000402 7.15 23651.29 1231.7 19.20 1.51 0.26
239 169000 1,150.28 1175.37 25.09 0.000627 8.79 19312.30 1034.27 18.67 2.63 0.32
238 169,000 1,147.46 1175.17 27.71 0.000552 8.36 20287.26 1041.99 19.47 2.33 0.3
237 169,000 1,144.48 1174.92 30.44 0.000635 8.07 20971.84 1055.84 19.66 0.06 0.26
236 169000 1141.75 1174.04 32.29 0.001039 9.87 17148.22 891.53 19.23 0.94 0.34
235 169,000 1 140.40 1172.87 32.47 0.001833 11.46 14656.62 751.44 19.50 0.00 0.4
234 169000 1,139.08 1171.58 32.50 0.002516 12.53 13428.65 761.56 17.63 0.00 0.45
233 169000 1,139.58 1170.36 30.78 0.002704 12.96 13002.60 703.37 18.49 0.00 0.47
232 169,000 1136.91 1169.7 32.79 0.002155 11.84 14169.31 765.38 18.51 0.00 0.43
231 169,000 1,138.86 1169.18 30.32 0.001683 10.90 15462.98 731.15 21.15 0.00 0.4
230 169,000 1,144.00 1168.28 24.28 0.001946 11.38 14656.80 737.32 20.15 0.00 0.44
229 169000 1,142.07 1168.22 26.15 0.001123 9.14 18467.35 888.28 20.79 0.00 0.35
228 169,000 1,146.06 1167.81 21.75 0.001044 8.62 19155.02 1033.67 18.53 0.00 0.35

123.55 169,000 1,147.99 1166.68 18.69 0.001647 10.84 15544.08 1007.48 15.43 1.03 0.47
123.075 Bridae
122.65 169,000 1,147.94 1165.82 17.88 0.001486 10.79 14959.34 977.7 15.30 1.57 0.46

122 169,000 1,147.95 1165.76 17.81 0.001529 10.87 15149.66 985.25 15.38 1.48 0.47
120.5 169,000 1,148.88 1165.5 16.62 0.001951 11.30 15056.17 1178.06 12.78 1.96 0.51

I

0.63GS... =

(Flow AreaITop Width)

Ym..{[(0.0685Vmo.I)/(YhuS.o.3)].1}

general scour depth, (ft)
maximum depth of flow, (ft)
average velocity of flow, (fps)
hydraUlic depth of flow, (ft)
energy slope, (ft/tt)

ygo =
HD=

Yas"
Y.... =
V =m

Yh=
5.:

4. Minimum General Scour =Average of Scour Depths from River Station 120.5 to 238.

1. The HEC·RAS model was developed from project contour maps and field surveys to determine bank locations and the
ground surface below water.
2. Hydraulic Depth Equation:

3. General Scour Equation:

Zeller Equation
Where:

Notes:

I
I
I

I
I
I

I
ADOT_Total-Scour@Pier_WithoutDebris
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I
I

Table 4
General Scour Calculations

100·Year (215,000 cfs) Pre-ROM (Roosevelt Dam Modlflcationy1) I
RlverSta QTotal Min Ch EI W.S.Elev Flow Depth E.G. Vel Chnl Flow Area Top Hydraulic General Froude #

Slope Width DeDth(2l ScOUr'3X4) Chi
(cfsl 1ft) Iftl Iftl (ft/ftl Ittlsl Isa ftl (ftl (ftl (ft)

241.2 220000 1150.13 1180.22 30.09 0.000406 7.72 28637.69 1109.94 25.80 0.00 0.26
241.1 220,000 1,150.13 1180.21 30.08 0.000399 7.66 28846.21 1116.28 25.84 0.00 0.26
240.6 220,000 1150.13 1180.19 30.06 0.000400 7.66 28830.54 1112.09 25.92 0.00 0.26
240.5 220000 1150.33 1180.16 29.83 0.000384 7.60 28744.77 1113.97 25.80 0.03 0.25
240.4 220000 1,149.65 1180.16 30.51 0.000375 7.48 29518.98 1111.41 26.56 0.00 0.25
240.3 220,000 1 149.91 1180.06 30.15 0.000403 7.70 28727.35 1133.8 25.34 0.12 0.26
240.2 220000 1150.14 1179.97 29.83 0.000406 7.86 28083.15 1035.37 27.12 0.00 0.26
240.1 220000 1,150.14 1179.95 29.81 0.000403 7.85 28003.59 1026.47 27.28 0.00 0.26
240 220,000 1150.14 1179.9 29.76 0.000415 8.00 27491.90 1263.21 21.76 2.70 0.27
239 215000 1150.28 1179.17 28.89 0.000614 9.60 22509.06 1068.88 21.06 3.95 0.32
238 215000 1,147.46 1178.99 31.53 0.000545 9.16 23580.48 1124.89 20.96 4.32 0.3
237 215,000 1144.48 1178.72 34.24 0.000678 8.91 24124.88 1082.58 22.28 0.56 0.29
236 215000 1,141.75 1177.67 35.92 0.001137 10.95 19638.42 909.42 21.59 1.41 0.35
235 215000 1,140.40 1176.28 35.88 0.002033 12.74 16730.26 769.03 21.76 0.00 0.42
234 215,000 1139.08 1174.81 35.73 0.002752 13.89 15371.51 803.03 19.14 0.43 0.47
233 215000 1,139.58 1173.41 33.83 0.003008 14.46 14802.02 826.96 17.90 1.53 0.5
232 215,000 1136.91 1172.68 35.77 0.002439 13.29 16024.42 886.19 18.08 1.29 0.45
231 215,000 1,138.86 1172.13 33.27 0.001903 12.25 17487.51 909.42 19.23 0.68 0.42
230 215000 1,144.00 1171.17 27.17 0.002116 12.65 16996.08 743.89 22.85 0.00 0.46
229 215,000 1142.07 1171.17 29.10 0.001219 10.16 21103.16 900 23.45 0.00 0.36
228 215,000 1,146.06 1170.78 24.72 0.001072 9.44 22235.20 1294.4 17.18 0.73 0.35

123.55 215,000 1,147.99 1169.64 21.65 0.001540 11.59 18484.59 1039.44 17.78 1.59 0.46
123.075 Bridge
122.65 215000 1147.94 1168.75 20.81 0.001360 11.48 17861.15 1010.8 17.67 2.26 0.45

122 215,000 1 147.95 1168.7 20.75 0.001400 11.59 18090.06 1184.81 15.27 3.61 0.46
120.5 215,000 1,148.88 1168.51 19.63 0.001709 11.88 18235.28 1300.97 14.02 3.28 0.49

I
I
I
I
I
I
I

Number of Values
Avenge I

I

I
I

I

1.44GS... =

(Flow AreaITop Width)

y....a<0.0685Vmo.l)/(YhuS.O.3n·1}

general scour depth, (ft)
maximum depth of flow, (ft)
average velocity of flow, (fpa)
hydraulic depth offlow, (ft)
energy slope, (ft/ft)

YI' :
Ymu=
V ..m

Yh=
S.:

4. Minimum General Scour. Average of Scour Depths from River Station 120.5 to 238.

1. The HEC-RAS model was developed from project contour maps and field surveys to determine bank locations and the
ground surface below water.
2. Hydraulic Depth Equation:

3. General Scour Equation:

Zeller Equation
Where:

Notes:

Notes:

I
I

ADOT_Total.Scour@Pler_WithoutDebris
Page 16 of 17 3/27/2009
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I
Table 5

General Scour Calculations

Superflood (250,000 cfs) Pre-RDM (Roosevelt Dam Modlficatlon)(1)

I
I
I
I
I
I
I

River Sta Q Total Min Ch EI W.S. Elev Flow Depth E.G. Vel Chnl Flow Area Top Hydraulic General Froude"
Slope Width Depth lZ) ScourlJ)(·) Chi

(cts) (ft) (ft) (ft) Ift/ft) lftls) (sa ft) (ft) 1ft) 1ft)
241.2 250,000 1,150.13 1162.63 32.70 0.000382 7.96 31542.84 1114.76 28.30 0.06 0.26
241.1 250,000 1,150.13 1182.83 32.70 0.000375 7.90 31766.00 1120.61 28.35 0.04 0.25
240.6 250,000 1150.13 1162.8 32.67 0.000376 7.91 31747.22 1120 26.35 0.05 0.26
240.5 250000 1 150.33 1162.77 32.44 0.000361 7.62 31666.59 1122.56 26.21 0.21 0.25
240.4 250,000 1,149.65 1162.77 33.12 0.000356 7.75 32448.91 1130.45 26.70 0.00 0.25
240.3 250,000 1,149.91 1182.66 32.77 0.000360 7.95 31626.16 1146.75 27.58 0.44 0.26
240.2 250000 1,150.14 1162.56 32.44 0.000387 8.15 30789.97 1040.66 29.59 0.00 0.26
240.1 250000 1,150.14 1162.56 32.42 0.000385 8.14 30665.07 1030.91 29.77 0.00 0.26
240 250,000 1,150.14 1162.5 32.36 0.000397 6.31 30114.48 1278.24 23.56 3.36 0.26
239 250000 1,150.28 1181.66 31.36 0.000619 10.21 24617.50 1217.57 20.22 6.62 0.33
236 250,000 1,1"47.46 1161.46 34.02 0.000553 9.76 25747.25 1192.96 21.56 6.02 0.31
237 250,000 1,144.46 1161.2 36.72 0.000749 9.55 26266.84 1156.42 22.71 1.28 0.3
236 250000 1 141.75 1179.99 36.24 0.001228 11.76 21239.11 920.61 23.07 1.81 0.37
235 250,000 1,140.40 1176.39 37.99 0.002225 13.72 18026.24 799.09 22.56 0.00 0.43
234 250,000 1,139.08 1176.73 37.65 0.003016 14.96 16535.63 619.02 20.19 0.90 0.49
233 250,000 1,139.56 1176.09 36.51 0.002509 13.77 18194.78 979.48 18.58 1.67 0.45
232 250,000 1,136.91 1174.7 37.79 0.002667 14.34 17299.90 906.51 19.08 1.66 0.47
231 250 000 1,136.66 1174.13 35.27 0.002064 13.18 18871.66 982.71 19.20 1.99 0.44
230 250,000 1,144.00 1173.13 29.13 0.002247 13.53 16457.40 773.63 23.86 0.00 0.47
229 250,000 1,142.07 1173.18 31.11 0.001292 10.67 22906.89 1106.99 20.69 0.36 0.37
228 250,000 1,146.06 1172.6 26.74 0.001103 10.01 24339.46 1376.63 17.66 1.54 0.36

123.55 250,000 1,147.99 1171.64 23.65 0.001502 12.15 20510.26 1063.61 19.28 2.06 0.46
123.075 Bridge
122.65 250,000 1,147.94 1170.71 22.77 0.001313 12.01 19644.82 1116.39 17.78 3.61 0.45

122 250,000 1,147.95 1170.66 22.73 0.001353 12.14 20094.46 1363.16 14.74 5.64 0.46
120.5 250,000 1,146.68 1170.51 21.63 0.001622 12.37 20377.73 1569.96 12.98 5.66 0.46

I
Number of Values

Average

2.29GS.... =

(Flow AreaITop Width)

Yrn.u{[(0.0685Vmo")/(YhuS.0.3)]_1}

general scour depth, (ft)
maximum depth of flow, (ft)
average velocity of flow, (fps)
hydraulic depth of flow, (ft)
energy slope, (ft/tt)

YII' =
HD=

4. Minimum General Scour'" Average of Scour Depths from River Station 120.5 to 238.

1. The HEC·RAS model was developed from project contour maps and field surveys to determine bank locations and the
ground surface below water.
2. Hydraulic Depth Equation:

3. General Scour Equation:

Zeller Equation
Where:

Notes:

I

I

I
I
I
I
I

ADOT_Total·Scour@Pler_WithoutDebrls
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Table 6
HEC-RAS Report

HEC-RAS Version 4.0.0 March 2008
U.S. Army Corps of Engineers

Hydrologic Engineering Center
609 Second Street
Davis, California

x X XXXXXX XXXX XXXX XX XXXX
X X X X X X X X X X
X X X X X X X X X
XXXXXXX XXXX X XXX XXXX XXXXXX XXXX
X X X X X X X X X
X X X X X X X X X X
X X XXXXXX XXXX X X X X XXXXX

PROJECT DATA
Project Title: SaltRiver-SR202L-DB
Project File SaltRiver-SR202L-DB.prj
Run Date and Time: 1/23/2009 9:55:49 AM

Project in English units

PLAN DATA

Plan Title: Plan 01

Plan File: p:\TRANSPORTATION\Kiewit\SR 202 Design Build\Engr\Drainage\HEC-RAS\Salt-River\HEC-RAS_DB_SR202L\SaltRiver-SR202L-DB.pOl

Geometry Title: ExistingRiverSections

Geometry File: p:\TRANSPORTATION\Kiewit\SR 202 Design Build\Engr\Drainage\HEC-RAS\Salt-River\HEC-RAS_DB_SR202L\SaltRiver­
SR202L-DB.gOl

Flow Title
Flow File

SR202L-DB.fOl

SaltRiver-SR202L-DB

p:\TRANSPORTATION\Kiewit\SR 202 Design Build\Engr\Drainage\HEC-RAS\Salt-River\HEC-RAS_DB_SR202L\SaltRiver-

Plan Summary Information:
Number of: Cross Sections

Culverts
Bridges

25
o
1

Multiple Openings
Inline Structures
Lateral Structures

o
o
o

Computational Information
Water surface calculation tolerance = 0.01
Critical depth calculation tolerance 2 0.01
Maximum number of iterations = 20

Page 1 of72

- - - - - - - - - - - - - - - - - - -



- - - - - - - - - - .. - ,- - -
Maximum difference tolerance
Flow tolerance factor

0.3
0.001

Table 6
HEC-RAS Report

Computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance
Computational ~low Regime: Subcritical Flow

FLOW DATA

Flow Title: SaltRiver-SR202L-DB
Flow File: p:\TRANSPORTAT:ON\Kiewit\SR 202 Design Build\Engr\Drainage\HEC-RAS\Salt-River\HEC-RAS_DB_SR202L\SaltRiver-SR202L-DB.fOl

Flow Data (cfs)

Pre-RDM-100yrPre-RDM-SuperfloodRiver
RDM-500yr

Salt River
243000

Salt River
243000

Reach

SR 202

SR 202

RS

241. 2

239

Pre-RDM-5yr

40000

40000

Pre-RDM-IOyr

95300

93000

220000

215000

250000

250000

Post-RDM-10Cyr

169000

169000

Post-

Boundary Conditions

River Reach

Salt River SR 202
Salt River SR 202
Salt River SR 202
Salt River SR 202
Salt River SR 202
Salt River SR 202

GEOMETRY DATA

Profile

Pre-RDM-5yr
Pre-RDM-10yr
Pre-RDM-100yr
Pre-RDM-Superflood
Post-RDM-lOOyr
Post-RDM-500yr

Upstream Downstream

Known WS ; 1154.5
Known WS = 1159.37
Known WS ; 1168.51

Known WS = 1170.5:
Known WS = 1165.5

Known WS ; 1170.51

Geometry Title: ExistingRiverSections
Geometry File: p:\TRANSPORTATION\Kiewit\SR 202 Design Build\Engr\Drainage\HEC-RAS\Salt-River\HEC-RAS DB SR202L\SaltRiver-SR202L-
DB.gOl - -

CROSS SECTION

Page 2 of72



Table 6
HEC-RAS Report

RIVER: Salt River
REACH: SR 202 RS: 241. 2

INPUT
Description:
Station Elevation Data num~ 93

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 1183.2 1.27 1183.27 1.87 1183.39 8.68 1185.59 23.17 1185.21

35.04 1185.45 54.48 1185.27 81.86 1185.74 87.04 1185.75 95.86 1178.61
98.4 1178.36 111.67 1177.22 119.63 1170.53 128.07 1162.13 133.24 1160.32

136.34 1159.98 145.06 1159.22 151. 43 1158.56 157.53 1158.17 163.03 1158.14
168.95 1157.61 180.41 1156.88 182.44 1156.87 185.44 1156.47 191.92 1156.52
197.36 1156.69 199.84 1156.19 205.71 1156.03 209.28 1156.09 215.97 1155.65
219.86 1155.19 225.38 1154.96 232.76 1154.25 243.4 1153.69 249.33 1153.56

266 1153.75 272.58 1153.57 293.07 1153.23 296.04 1153.69 298.72 1152.97
305.21152.95 312.311152.74 313.71 1153.2 315.46 1152.42 319.29 1152.3

346.24 1152.33 350.07 1152.27 377.98 1152.52 450.95 1152.82 569.29 1152.54
618.45 1152.23 624.57 1152.11 659.39 1152 664.25 1151.88 703.7 1151.85
724.93 1151. 57 803.06 1151.5 807.2 1151.38 833.16 1151.52 876.88 1151. 44
884.26 1152.86 890.711150.13 911.91 1152.45 914.5 1152.7 916.93 1152.62
923.73 1152.85 927.97 1152.75 934.42 1152.88 955.95 1153.83 959.17 1153.82
966.07 1153.47 975.66 1153.46 1005.8 1153.7 1009.56 1153.93 1016.43 1154.18

1020.04 1154.19 1020.84 1154.41 1023.74 1154.42 1035.28 ~154.79 1042.31 :154.8
1067.68 1153.96 1115.95 1154.~7 1151.25 1154.9 1163.01 1155.71175.17 1165
1184.81 1172.14 1200.12 :174.:3 1200.15 1174.18 1202.41 1177.93 1206.25 1184.16
1213.28 1194.07 1214.25 1195.43 1228.62 1200.15

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

0 .02 145.06 .035 1163.01 .02

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
145.06 1163.01 30 29.3 29 .1 .3

Ineffective Flow num~ 1
Sta L Sta R E1ev Permanent

0 87.04 1186 F

CROSS SECTION OUTPUT Profile fPre-RDM-100yr

E.G. E1ev (tt)

Vel Head (ftl
W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max ChI Dpth (ft)
Cony. Total (cfs)
Length Wtd. (ft)

1181.13
0.92

1180.22
1164.41

0.000406
220000.00

1109.94
7.68

30.09
10914070.0

29.31

Element
Wt. n-Val.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)

Flow (cfs)
Top Width (tt)
Avg. Vel. (ft!s)
Hydr. Depth (tt)

Cony. (cfs)
Wetted Per. (ft)

Page 3 of72 -----,--

Right DB
0.020
29.00

473.45
473.45
3179.26
40.81
6.72

11.60
157721.3

49.87

-..

Channel
0.035
29.30

27618.22
27618.22

2:3178.10
1017.95

7.72
27.13

10575640.0
1019.58

-

Left DB
0.020
30.00

546.02
546.02
3642.58

51.18
6.67

10.67
180706.3

58.08

---------
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Table 6

HEC-RAS Report

Min Ch E1 (ft)
Alpha
Frctn Loss (ft)
C & E Loss (ft)

1150.13
1. 00
0.01
0.00

Shear (lb/sq ft)
Stream Power (lb/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

0.24
1. 59

67.36
6.37

0.69
5.30

2852.83
108.99

0.24
1. 62

166.84
28.26

CROSS SECTION OUTPUT Profile *Pre-RDM-Superflo

E.G. Elev (ft) 1183.80 Element Left OB Channel Right OB
Vel Head (ft) 0.98 Wt. n-Va1. 0.020 0.035 0.020
W.S. E1ev (ft) 1182.83 Reach Len. (ft) 30.00 29.30 29.00
Crit W.S. (ft) 1165.43 Flow l\rea (sq ft) 683.91 30276.79 582.14
E.G. Slope (ft/ft) 0.000382 Area (sq ft) 683.91 30276.79 582.14
Q Total (cfs) 250000.00 Flow (cfs) 4909.03 240910.70 4180.30
Top Width (ft) 1114.78 Top Width (ft) 54.41 1017.95 42.42
Vel Total (ft/s) 7.93 Avg. Vel. (ft/s) 7.18 7.96 7.18
Max Ch1 Dpth (ft) 32.70 Hydr. Depth (ft) 12.57 29.74 13.72
Conv. Total (cfs) 12791290.0 Conv. (cfs) 251171.3 12326230.0 213885.8
Length Wtd. (ft) 29.31 Wetted Per. (ft) 62.23 1019.58 52.93
Min Ch E1 (ft) 1150.13 Shear (lb/sq ft) 0.26 0.71 0.26
Alpha 1. 00 Stream Power (lb/ft s) 1. 88 5.63 1. 88
Frctn Loss (ft) 0.01 Cum Volume (acre-ft) 86.71 3100.18 233.72
C & E Loss (ft) 0.00 Cum SA (acres) 13.26 109.43 31. 44

CROSS SECTION OUTPUT Profile *Post-RDM-100yr

E.G. E1ev (ft) 1177.09 Element Left OB Channel Right OB
Vel Head (ft) 0.75 Wt. n-Val. 0.020 0.035 0.020
W.S. Elev (ft) 1176.34 Reach Len. (ft) 30.00 29.30 29.00
Crit W.S. (ft) 1162.62 Flow Area (sq ft) 378.90 23673.17 319.91
E.G. Slope (ft/ft) 0.000405 Area (sq ft) 378.90 23673.17 319.91
Q Total (cfs) 169000.00 Flow (cfs) 2611.46 164628.40 1760.15
Top Width (ft) 1088.74 Top Width (ft) 32.34 1017.95 38.44
Vel Total (ft/s) 6.93 Avg. Vel. (ft/s) 6.89 6.95 5.50
Max Chl Dpth (ft) 26.21 Hydr. Depth (ft) 11.71 23.26 8.32
Conv. Total (cfs) 8396979.0 Conv. (cfs) 129753.7 8179770.0 87455.0
Length Wtd. (ft) 29.31 Wetted Per. (ft) 38.29 1019.58 45.32
Min Ch El (ft) 1150.13 Shear (lb/sq ft) 0.25 0.59 0.18
Alpha 1. 00 Stream Power (lb/ft s) 1.72 4. 08 0.98
Frctn Loss (ft) 0.01 Cum Volume (acre-ft) 49.43 2484.35 81. 30
C & E Loss (ft) 0.00 Cum SA (acres) 4.80 108.99 19.90

CROSS SECTION

RIVER: Salt River
REACH: SR 202 RS: 241. 1
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Table 6
HEC-RAS Report

INPUT
Description:
Station Elevation

Sta Elev
o 1186.3

33.17 1185.93
83.45 1185.75
99.11 1175.41

122.02 1164.08
139.33 1159.23
170.16 1157.87
190.02 1156.2
215.34 1154.46
260.92 1153.33
288.69 1153.54
437.61152.79

561.13 1151.57
802.69 1151.66
912.31 1152.45
982.91 1154.21

1161. 41 1155.7
1209.04 1182.53
1230.07 1200.78

Data
Sta

2.66
49.68
87.99

109.17
124.54
142.17
177.77
194.26
223.98
267.49
291. 98
439.78
740.14
806.28
918.22

1025.34
1176.64
1210.01

1235.3

num~

Elev
1186.24
1185.76
1179.55
1174.56
1162.08
1159.02
1157.29
1156.19
1153.96
1153.15
1152.55

1152.7
1151.59
1151. 61
1152.79
1154.56
1166.56
1188.43
1200.36

95
Sta

7.84
54.85
93.69

110.23
130.62
152.86
178.32
196.42
234.54
271.14
325.64
499.62
763.58
833.33
954.31

1060.23
1184.35
1219.15
1252.76

E1ev
:186.09
1185.82
1175.98
1173.65
1160.31
1158.93
1157.32
1155.98
1153.66
1153.61
1152.43
1152.57
1152.06
1151.83
1154.38

1153.4
1172 .14
1200.49
1200.62

Sta
21. 58
57.88
93.71

113.87
133.16
156.42
183.81
201.75
246.54
274.41
352.41
548.43
764.63
882.22
961.11

1079.05
1200

1225.73
1270.33

Elev
1186.14
1185.71
1:75.96
1170.77

1159.5
1159.04
1156.5

1155.65
1153.53
1153.31
1152.54
1152.35

:152
1151. 52
1154.37
1153.48

1175.3
1200.82
1200.75

Sta
29.19

69.3
94.06

115.14
134.14

167.7
189.08
202.48
248.39
287.05
389.66
556.72
800.49
890.38
963.91

1148.77
1206.9

1227.89
1276.7

Elev
1185.87
1185.69
1175.75
1169.67
1159.33
1158.14
1156.29
1155.54
1153.45
1153.14
1152.72

1151.8
1151.76
1150.13
1154.22

1154.9
1184.27
1200.65
1200.71

Manning's n Values
Sta n Val Sta

o .02 139.33

num= 3
n Val Sta

.035 1161.41
n Val

.02

Bank Sta: Left Right
139.33 1161.41

Lengths: Left Channel Right
60 59.8 59

Coeff Contr.
.1

Expan .
• 3

CROSS SECTION OUTPUT Profile #Pre-RDM-100yr

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max ChI Dpth (ft)
Conv. Total (cfs)
Length Wtd. (ft)
Min Ch E1 (ft)
Alpha
Frctn Loss (ft)
C & E :"oss (ft)

1181.12
0.90

1180.21

0.000399
220000.00

1116.28
7.63

30.08
11019680.0

59.79
1150.13

1. 00
0.02
0.00

Element
Wt. n-Val.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)

Flow (cfs)
Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)

Conv. (cfs)
Wetted Per. (ft)
Shear (lb/sq ft)
Stream Power (lb/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

Left OB
0.020
60.00

571.21
571.21
3887.11

51.83
6.81

11. 02
194703.1

58.13
0.24
1. 66

66.98
6.34

Channel
0.035
59.80

27789.71
27789.71

212854.30
1022.08

7.66
27.19

10661760.0
1022.96

0.68
5.18

2834.19
108.30

Right OB
0.020
59.00

485.30
485.30

3258.54
42.37

6.71
11. 45

163218.5
50.39

0.24
1. 61

166.52
28.23
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Table 6

HEC-RAS Report

-
CROSS SECTION OUTPUT Profile #Pre-RDM-Superflo

E.G. Elev (ft) 1183.79 Element Left OB Channel Right OB
Vel Head (ft) 0.96 Wt. n-Val. 0.020 0.035 0.020
W.S. Elev (ft) 1182.83 Reach Len. (ft) 60.00 59.80 59.00
Crit W.S. (ft) Flow Area (sq ft) 709.12 30460.19 598.69
E.G. Slope (ft/ft) 0.000375 Area (sq ft) 709.12 30460.19 598.69
Q Total (cfs) 250000.00 Flow (cfs) 5212.78 240490.00 4297.24
Top Width (ft) 1120.61 Top Width (tt) 53.74 1022.08 44.79
Vel Total (ft/s) 7.87 Avg. Vel. (ft/s) 7.35 7.90 7.18
Max Chl Dpth (ft) 32.70 Hydr. Depth (ft) 13.20 29.80 13.37
Cony. Total (cfs) 12914750.0 Cony. (cfs) 269287.1 12423480.0 221991.1
Length Wtd. (ft) 59.79 Wetted Per. (ft) 61. 36 1022.96 54.45
Min Ch El (ft) 1150.13 Shear (lb/sq ft) C.27 0.70 0.26
Alpha 1. 00 Stream Power (lb/ft s) 1. 99 5.50 1. 85
Frctn Loss (ft) 0.02 Cum Volume (acre-ft) 86.23 3079.75 233.33
C & E Loss (ft) 0.00 Cum SA (acres) 13.22 108.74 31.41

Warning: Divided flow computed for this cross-section.

CROSS SECTION OUTPUT Profile #Post-RDM-l00yr

E.G. Elev (ft) 1177.07 Element Left OB Channel Right OB
Vel Head (ft) 0.74 Wt. n-Va1. 0.020 0.035 0.020
W.S. Elev (ft) 1176.34 Reach :'en. (ft) 60.00 59.80 59.00
Crit W.S. (ft) Flow Area (sq ft) 380.17 23825.40 326.75
E.G. Slope (ft/ft) 0.000400 Area (sq ft) 380.17 23825.40 326.75
Q Total (cfs) 169000.00 Flow (cfs) 2149.42 165042.60 1807.99
Top Widt:h (ft) 1107.67 Top Width (ft) 46.21 1022.08 39.39
Vel Total (ft/s) 6.89 Avg. Vel. (ft/s) 5.65 6.93 5.53
Max Chl Dpth (ft) 26.20 Hydr. Depth (ft) 8.23 23.31 8.30
Cony. Tot:al (cfs) 8447210.0 Cony. (cfs) 107435.7 8249405.0 90369.8
Lengt:h Wtd. (ft) 59.79 Wetted Per. (ft) 5:.25 1022.96 45.49
Min Ch El (ft) 1150.13 Shear (lb/sq ft) 0.19 0.58 0.~8
Alpha 1. 00 Stream Power (lb/ft 5) 1.05 4.03 0.99
Frctn Loss (ft) 0.02 Cum Volume (acre-ft) 49.17 2468.38 81. 08
C & E Loss (ft) 0.00 Cum SA (acres) 4.77 108.30 19.88

CROSS SECTION

RIVER: Salt River
REACH: SR 202 RS: 240.6

INPUT
Description:
Station Elevation Data num=

Sta E1ev St:a Elev
96
Sta Elev Sta Elev Sta Elev
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Table 6
HEC-RAS Report

o
61.22
96.55

132.96
165.02
194.49
227.81
252.19
310.98

528.8
658.91
744.03
774.66
812.03
860.24
946.26

972.8
1152.32
1213.26

1263.7

1193.7
1187.04
1174.08
1161.87
1160.22
1157.03
1154.37
1154.22
1152.44
1152.22
1152.35
1153.46
1153.34
1152.35
1152.21
1152.41
1152.57

1154.9
1187.22
1200.76

10.24
82.45

110.49
137.92
168.11
197.55
230.04
265.69
321.66
586.26
670.29
751.83
780.27
842.11
873.94
947.07
977.59

1165.36
1214.41

1193.64
1185.86

1173.3
1160.56
1159.86
1156.93
1154.32
1153.64
1152.47

1152.4
1152.4

1153.43
1152.99
1152.46
1151.93
1152.31
1152.58
1155.53
1:87.88

56.17
88.21

115.11
144.35
170.88
202.61
236.78
278.89
329.64
604.01
703.66
757.59
789.14
845.73
890.82
949.15

1022.32
1176.99
1214.96

1192.93
1180.95
1169.5

1160.46
1159.38
1156.26
1154.79
1153.26
1151. 57
1152.33
1152.23
1153.27
1152.93
1152.57
1150.75
1152.4

1152.23
1164.71

1199

57.7
88.22

122.82
150.24

174
205.41

239.7
280.15
511.87

617
725.7

759.43
797.82
850.48

897.3
951.14

1031. 54
1186.26
1215.03

1187.55
1180.94

1163.3
1160.2

1159.03
1156.13
1154.42
1153.02
1152.19

1152.1
1153.22
1153.12
1152.55
1152.48
1150.13
1152.58
1152.08
1172.14
1200.43

58.34
89.96

127.45
163.02
187.48
227.17
243.07
281.71
516.47
635.31
732.82
771.29
805.53
852.28
919.48
961. 27
1130.3

1208.76
1227.98

1187.69
1179.45

1161.7
1160.28
1158.21
1154.31
:154.32
:153.04

1152.1
1152.07
1153.38
1153.37
1152.57
1152.51
1152.12

1152.7
1154.49
1184.27
1201.26

Manning's n Values
Sta n Val Sta

o .02 137.92

num= 3
n Val Sta

.035 1165.36
n Val

.02

Bank Sta: Left Right
137.92 1165.36

Lengths: Left Channel
59 58.66

Right
58

Coeff Contr.
.1

Expan.
.3

CROSS SECTION OUTPUT Profile #Pre-RDM-100yr

E.G. E1ev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (it)
E.G. Slope (ft/it)
Q Total (cfs)
Top Width (it)
Vel Total (it/s)
Max ChI Dpth (ft)
Cony. Total (cfs)
Length Wtd. (it)

Min Ch EI (it)
Alpha
Frctn Loss (it)
C & E Loss (ft)

1181.09
0.91

1180.19

0.000400
220000.00
1112.09

7.63
30.06

11003590.0
58.67

1150.13
1. 00
0.02
0.00

Element
Wt. n-Val.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)

Flow (cfs)
Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)

Cony. (cis)
Wetted Per. (ft)
Shear (lb/sq ft)
Stream Power (lb/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

Left 08
0.020
59.00

537.79
537.79
3652.18

48.82
6.79

11. 02
182668.4

55.02
0.24
1. 66

66.22
6.27

Channel
0.035
58.66

27890.23
27890.23
213718.80
1027.44

7.66
27.15

10689430.0
1028.23

0.68
5.19

2795.97
106.89

Right 08
0.020
58.00

402.52
402.52
2629.06
35.83

6.53
11. 23

131495.9
43.66
0.23
1. 50

165.92
28.18

CROSS SECTION OUTPUT Profile #Pre-RDM-Superilo

E.G. Elev (ft) 1183.77
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Table 6

HEC-RAS Report

Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max ChI Dpth (ft)
Conv. Total (cfs)
Length Wtd. (ft)
Min Ch EI (ft)
Alpha
Frctn Loss (ft)
C & E Loss (ft)

0.96
1182.80

0.000376
250000.00

1120.00
7.87

32.67
12885910.0

58.67
1150.13

1. 00
0.02
0.00

Wt. n-Va1.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)

Flow (cfs)
Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)

Conv. (cfs)
Wetted Per. (ft)
Shear (lb/sq ft)
Stream Power (lb/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

0.020
59.00

669.38
669.38
4869.44

51. 88
7.27

12.90
250988.6

59.04
0.27
1. 94

85.28
13.15

0.035
58.66

30575.35
30575.35

241719.40
1027.44

7.91
29.76

12459100.0
1028.23

0.70
5.52

3037.85
:07.33

0.020
58.00

502.49
502.49

3411.20
40.68

6.79
12.35

175825.5
49.16
0.24
1. 63

232.58
31. 35

CROSS SECTION OUTPUT Profile #Post-RDM-100yr

E.G. Elev (ft) 1177.05 Element Left OB Channel Right OB
Vel Head (ft) 0.74 Wt. n-Val. 0.020 0.035 0.020
W.S. Elev (ft) 1176.31 Reach Len. (ft) 59.00 58.66 58.00
Crit W.S. (ft) Flow Area (sq ft) 357.58 23906.89 277.56
E.G. Slope (ft/ft) 0.000400 Area (sq ft) 357.58 23906.89 277.56
Q Total (cfs) 169000.00 Flow (cfs) 2001. 54 165373.30 1625.14
Top Width (ft) 1100.19 Top Width (ft) 44.11 1027.44 28.64
Vel Total (ft/s) 6.89 Avg. Vel. (ft/s) 5.60 6.92 5.86
Max ChI Dpth (ft) 26.18 Hydr. Depth (ft) 8.11 23.27 9.69
Conv. Total (cfs) 8449429.0 Conv. (cfs) 100070.2 8268108.0 81251.6
Length Wtd. (ft) 58.67 Wetted Per. (ft) 48.91 1028.23 35.49
Min Ch El (ft) 1150.13 Shear (lb/sq ft) 0.18 0.58 0.20
Alpha 1. 00 Stream Power (lb/ft s) 1. 02 4.02 1.14
Frctn Loss (ft) 0.02 Cum Volume (acre-ft) 48.66 2435.61 80.68
C & E Loss (ft) 0.00 Cum SA (acres) 4.7: 106.89 19.83

CROSS SECTION

RIVER: Salt River
REACH: SR 202 RS: 240.5

INPUT
Description:
Station Elevation Data num= 95

Sta Elev Sta Elev Sta E1ev Sta Elev Sta Elev
o 1186.24 2.22 1186.22 7.84 1186.25 12.65 1186.23 16.49 1186.28

25.97 1186.68 41.94 1186.79 65.07 1185.96 76.3 1185.49 80.01 1185.35
80.061185.348 80.91 1185.32 91.6 :177.77 96.97 1174.05 99.62 1174.11

106.64 1174.31 114.17 1174.45 120.35 "-167.73 125.13 1162.31 135.64 1162.26
167.2 1162.22 179.6 1159.96 196.36 1156.85 207.05 1:56.03 235.71154.88
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Table 6
HEC-RAS Report

245.8
304.31
363.37

393.9
475.25
626.31
663.71
718.15
791.64
875.7

950.32
1032.71
1187.14
1225.57

1154.73
1153.61
1152.78
1152.43
1152.28
1153.08
1153.28
1152.64
1152.08
1150.49
1150.92
1151.63
1172.14
1197.83

259.81
336.29
364.98
399.72
477.72
628.89
673.15
720.15
804.18
884.84
959.45

1152.26
1207.89
1225.63

1154.49
1152.73

1152.8
1152.39

1152.3
1153.07
1153.07
1152.63
1151. 99
1150.33
1150.86

1154.9
1183.19
1200.14

262.17
354.49
381.38
405.83
479.83
630.77

691.3
742.28
818.79
910.89
959.68

1167.78
1208.79
1228.22

1154.11
1152.66

1152.5
1152.23
1152.37
1153.04
1152.71

1153.1
1151.41
1150.41
1150.88
1155.53
1184.27
1200.05

283.22
357.4

384.77
454.75
481. 07
643.09
692.85
748.58
841.25
918.29
960.45

1176.23
1218.69
1232.04

1153.75
1152.62
1152.49
1152.25
1152.39
1153.11
1152.67
1153.04
1151.33
1150.47
1150.89
1162.72
1187.28
1200.06

299.05
358.88
386.43
456.53
515.73
649.64
696.32
774.69
853.06

942.3
986.94

1186.08
1221.75

1251

1153.81
1152.64
1152.44
1152.23
1152.47
1153.21
1152.63
1152.97
1151. 28
1150.54
1150.66
1171.22
1196.63
1:99.65

Manning's n Values
Sta n Val Sta

o .02 207.05

num~ 3
n Val Sta

.035 1167.78
n Val

.02

Bank Sta: Left Right
207.05 1167.78

Lengths: Left Channel Right
85 86.73 86

Coeff Contr.
.1

Expan.
.3

CROSS SECTION OUTPUT Profile tPre-RDM-100yr

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ftls)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wtd. (ft)
Min Ch El (ft)
Alpha
Frctn Loss (ft)
C & E Loss (ft)

1181.07
0.91

1180.16

0.000384
220000.00

1113.97
7.65

29.83
11223110.0

86.65
1150.33

1. 01
0.03
0.02

Element
Wt. n-Val.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)

Flow (cfs)
Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)

Conv. (cfs)
Wetted Per. (ft)
Shear (lb/sq tt)
Stream Power (lb/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

Left OB
0.020
85.00

1864.26
1864.26
16305.48

118.83
8.75

15.69
831809.8
126.67

0.35
3.09

64.59
6.15

Channel
0.035
86.73

26503.61
26503.61

201345.00
960.73

7.60
27.59

10271440.0
960.96

0.66
5.03

2759.35
105.55

Right OB
0.020
86.00

376.90
376.90

2349.46
34.41

6.23
10.95

119855.8
42.56
0.21
1. 32

165.40
28.13

CROSS SECTION OUTPUT Profile #Pre-RDM-Superflo

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)

1183.74
0.98

1182.77

0.000361
250000.00

1122.58

Element
Wt. n-Val.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)

Flow (cfs)
Top Width (ft)

-----'--

Right OB
0.020
86.00

473.22
473.22

3065.93
39.32

--

Channel
0.035
86.73

29013.80
29013.80

226904.50
960.73

-

Left OB
0.020
85.00

2179.57
2179.57
20029.54

122.53
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Table 6

HEC-RAS Report

Vel Total (ft/s)
Max Chi Dpth (ft)
Cony. Total (cfs)
Length Wtd. 1ft)
Min Ch El (ft)
Alpha
Frctn Loss (ft)
C & E Loss (ft)

7.89
32.44

13159150.0
86.64

1150.33
1. 01
0.03
0.02

Avg. Vel. (ft/s)
Hydr. Depth (ft)

Cony. (cfs)
Wetted Per. (ft)
Shear (lb/ sq ft)
Stream Power (lb/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

9.19
17.79

1054287.0
131.20

0.37
3.44

83.35
13.03

7.82
30.20
11943480.0

960.96
0.68
5.32

2997.73
105.99

6.48
12.04

161380.2
48.12

0.22
1. 44

231.93
31.30

CROSS SECTION OUTPUT Profile fPost-RDM-lOOyr

E.G. Elev (ft) 11 77.03 Element Left OB Channel Right OB
Vel Head (ft) 0.74 Wt. n-Val. 0.020 0.035 0.020
W.S. Elev (ft.) 1176.28 Reach Len. (ft) 85.00 86.73 86.00
Crit W.S. (ft) Flow Area (sq ft) 1414.68 22782.66 257.71
E.G. Slope (ft/ft) 0.000386 Area (sq ft) 1414.68 22782.66 257.71
Q Total (cfs) 169000.00 Flow (cfs) 10702.71 156854.70 1442.61
Top Width (ft) 1101.17 Top Width (ft) 113.30 960.73 27.14
Vel Total (it/s) 6.91 Avg. Vel. (ftls) 7.57 6.88 5.60
Max Chl Dpth (ft) 25.95 Hydr. Depth (ft.) 12.49 23.71 9.50
Cony. Total (cfs) 8600423.0 Cony. (cfs) 544662.0 7982346.0 73414.7
Length Wtd. (ft.) 86.66 Wetted Per. (ft) 119.92 960.96 34.32
Min Ch El (ft) 1150.33 Shear (lb/sq ft) 0.28 0.57 0.18
Alpha 1.00 Stream Power (lb/ft s) 2.15 3.93 1. 01
Frct.n Loss (ft) 0.03 Cum Volume (acre-ft) 47.46 2404.18 80.32
C & E Loss (ft) 0.01 Cum SA (acres) 4.60 105.55 19.79

CROSS SECTION

RIVER: Salt. River
REACH: SR 202 RS: 240.4

INPUT
Descript.ion:
Station Elevation Data num= 92

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 1186.1 1.1: 1186.15 6.11 1186.34 10.94 1186.69 24.08 1186.14

24.68 1186.13 40.04 1186.29 41.01 1186.34 42.18 1186.36 43.75 1186.38
44.761186.37 51. 56 1181. 69 58.05 1181.48 64.541181.27 65.12 1180.77
65.75 11 80.2 80.74 1166.38 86.54 1161.3 88.67 1160.9 89.11 1160.8
91.31 1160.47 100.3 1160.31 119.15 1159.52 124.56 1159.41 126.52 1159.29

127.28 1159.26 129.36 1159.1 134.45 1159.04 136.97 1158.97 138.76 1158.89
140.74 1158.7 143.02 1158.5 144.92 1158.28 160.44 1157.64 161.43 1157.61
161.85 1157.59 181. 01 1157.13 186.36 1156.99 194.32 1156.76 196.13 1156.74
200.51 1155.98 201.46 1155.83 216.74 1155.26 307.98 1152.74 311.14 1152.73
312.27 1152.76 321. 41 1152.71 332.14 :152.7 346.711152.72 357.03 1152.7
408.541152.76 414.71 1152.7 418.96 1152.68 423.94 1152.64 426.07 1152.61
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Table 6
HEC-RAS Report

452.79 1152.09 567.91 1151.73 625.12 1151.13 631.59 1151 670.06 1150.66
962.82 1149.65 1012.37 1153.38 1035.87 1153.94 1081.97 1154.96 :093.59 1155.09

1110.42 1155.24 1117.49 1155.28 1127.33 1155.4 1136.01 1155.5 1140.06 1155.54
1141.52 1156.79 1146.21 1160.9 1158.01 1170.73 1161.65 1171.73 1161.661171.733
1168.58 1173.62 1169.42 1173.87 1182.51 1184.45 1190.2 1184.48 1191.9 1184.5

1195.7 1184.42 1196.7 1199.29 1197.32 1207.99 1201.2 1207.69 1206.45 1207.52
1208.64 1207.63 1212.92 1207.41 1216.61 1207.34 1217.91 1207.36 1225.8 1207.18
1228.26 1207.1 1232.4 1207.02

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

0 .02 91.31 .035 1140.06 .02

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
91.31 1140.06 105 106.05 106 .1 .3

CROSS SECTION OUTPUT Profile fPre-RDM-100yr

E.G. Elev (ft) 1181.02 Element Left OB Channel Right OB
Vel Head (ft) 0.86 Wt. n-Val. 0.020 0.035 0.020
W.S. Elev (ft) 1180.16 Reach Len. (ft) 105.00 106.05 106.00
Crit W.S. (ft) Flow Area (sq ft) 289.64 28810.90 418.44
E.G. Slope (ft/ft) 0.000375 Area (sq ft) 289.64 28810.90 418.44
Q Total (cfs) 220000.00 Flow (cfs) 1777.22 215574.80 2647.96
Top Width (ft) 1111.41 Top Width (ft) 25.51 1048.75 37.14
Vel Total (ft/s) 7.45 Avg. Vel. (ft/s) 6.14 7.48 6.33
Max ChI Dpth (ft) 30.51 Hydr. Depth (ft) 11. 35 27.47 11. 27
Cony. Total (cfs) 11362090.0 Cony. (cfs) 91786.3 11133550.0 136756.2
Length Wtd. (ft) 106.04 Wetted Per. (ft) 32.88 1049.14 45.35
Min Ch El (ft) 1149.65 Shear (lb/sq ft) 0.21 0.64 0.22
Alpha 1. 00 Stream Power (lb/ft s) 1. 27 4.81 1. 37
Frctn Loss (ft) 0.04 Cum Volume (acre-ft) 62.49 2704.28 164.61
C & E Loss (ft) 0.01 Cum SA (acres) 6.01 103.55 28.06

CROSS SECTION OU7PUT Profile #Pre-RDM-Superflo
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E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max ChI Dpth (ft)
Cony. Total (cfs)
Length Wtd. (ft)
Min Ch El (ft)
Alpha

1183.70
0.93

1182.77

0.000356
250000.00

1130.45
7.70

33.12
13248220.0

106.04
1149.65

1. 00

-------

Right OB
0.020

106.00
519.76
519.76

3493.65
40.37

6.72
12.87

185138.3
49.51
0.23
1. 57

--

Channel
0.035

106.05
31552.60
31552.60

244463.10
1048.75

7.75
30.09

12954810.0
1049.14

0.67
5.18

-

Left OB
0.020

105.00
376.55
376.55
2043.22

41. 32
5.43
9.11

108276.0
49.45

0.17
0.92

---

Element
Wt. n-Val.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)

Flow (cfs)
Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)

Cony. (cfs)
Wetted Per. (ft)
Shear (1b/sq ft)
Stream Power (Ib/ft s)

------



- - - - - - - - - - - - - - - - - - -
Table 6

HEC-RAS Report

Frctn Loss (ft)
C & E Loss (ft)

0.04
0.00

Cum Volume (acre-ft)
Cum SA (acres)

80.86
12.87

2937.44
103.99

230.95
31. 22

CROSS SECTION OUTPUT Profile #Post-RDM-I00yr

E . G. Elev (ft) 1176.98 Element Left OB Channel Right OB
Vel Head (ft) 0.70 Wt. n-Val. 0.020 0.035 0.020
W.S. Elev (ft) 1176.28 Reach Len. (ft) 105.00 106.05 106.00
Crit W.S. (ft) Flow Area (sq ft) 198.88 24745.32 283.76
E.G. Slope (ft/ft) 0.000371 Area (sq ft) 198.88 24745.32 283.76
Q Total (cfs) 169000.00 Flow (cfs) 1073.09 166407.20 1519.75
Top Width (ft) 1102.40 Top Width (ft) 21. 31 1048.75 32.34
Vel Total (ft:/s) 6.70 Avg. Vel. (ft/s) 5.40 6.72 5.36
Max ChI Dpth (ft) 26.63 Hydr. Depth (ft) 9.33 23.60 8.77
Conv. Total (cfs) 8774903.0 Conv. (cfs) 55717.6 8640276.0 78909.3
Length Wtd. (ft) 106.04 Wetted Per. (ft) 27.16 1049.14 39.19
Min Ch EI (ft) 1149.65 Shear (lb/sq ft) 0.17 0.55 0.17
Alpha 1. 00 Stream Power (lb/ft s) 0.91 3.67 0.90
Frctn Loss (ft) 0.04 Cum Volume (acre-ft) 45.89 2356.86 79.78
C & E Loss (ft) 0.00 Cum SA (acres) 4.47 103.55 19.73

CROSS SECTION

RIVER: Salt River
REACH: SR 202 RS: 240.3

INPUT
Description:
Station Elevation Data num= 97

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 1186.3 1. 35 1186.25 11. 48 1186.14 31.51 1186.23 36.43 1186.17

37.12 1185.61 37.16 1185.58 45.48 1178.85 48.41 1177.19 57.38 1172.34
66.85 1166.19 70.86 1163.93 71. 3 1160.61 71.71 1158.74 74.71 1158.56
79.92 1158.34 81.32 1158.39 83.31 1158.37 85.76 1158.4 88.49 1158.38
91.47 1158.52 94.441158.68 97.76 1158.76 100.35 1158.79 119.29 1159.07

123.741159.17 124.5 1159.23 125.341159.17 133.14 1158.9 135.27 1158.85
136.32 1158.8 136.881158.75 141.4 1158.51 142.97 1158.4 146.36 1158.32
148.11 1158.24 149.38 1158.16 153.98 1158.2 160.95 1157.9 161. 54 1157.85
162.711157.84 163.31 1157.8 164.53 1157.78 165.11157.74 166.85 1157.67
167.36 1157.63 168.98 1157.61 170.56 1157.54 176.78 1157.04 177.83 1156.93
178.82 1156.88 179.77 1156.74 189.38 1156.37 245.92 1154.42 287.3 1152.28
297.78 1152.2 300.58 1152.19 343.17 1151. 59 355.9 1151. 05 357.32 1151.02
388.6 1150.79 409.08 1150.66 789.93 1151.24 820.27 1152.19 821. 27 1152.2

848.06 1153.7 860.9 1151.17 864.1 1150.66 894.86 1151. 65 904.78 1151. 54
909.44 1151.28 919.31150.77 932.88 1150.26 935.68 1149.91 958.62 1154.13
967.37 1154.46 979.08 1154.54 1029.63 1155.04 1034.54 1155.07 1046.33 1155.08

1062.11 1155.18 1085.93 1155.49 1093.67 1155.51 1103.76 1155.61 1121.66 1169.2
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Table 6
HEC-RAS Report

1121.68 1169.22 1131.59 1176.71 1145.52 1177.18 1:49.03 1180.9 1152.52 1184.71
1159.05 1184.44 1168.93 1183.92 1175.11 1181.69 1192.49 1175.47 1198.82 1174.56
1199.69 1174.45 1209.2 1173.81

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

0 .02 71. 71 .035 1103.76 .02

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
71.71 1103.76 112 108.7 105 .1 .3

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

1152.52 1209.2 1186 F

CROSS SECTION OUTPUT Profile #Pre-RDM-I00yr

E.G. Elev (ft) 1180.98 Element Left OB Channel Right 08
Vel Head (ft) 0.91 Wt. n-Val. 0.020 0.035 0.020
W.S. Elev (ft) 1180.06 Reach Len. (ft) 112.00 108.70 105.00
Crit W.S. (ft) 1164.:1 Flow Area (sq ft) 232.98 28060.45 433.92
E.G. Slope (ft/ft) 0.000403 Area (sq ft) 232.98 28060.45 556.56
Q Total (cfs) 220000.00 Flow (cfs) 1192.88 216171.40 2635.71
Top Width (ft) 1133.80 Top Width (ft) 27.73 1032.05 74.02
Vel Total (ft/s) 7.66 Avg. Vel. (ft/s) 5.12 7.70 6.07
Max ChI Dpth (ft) 30.15 Hydr. Depth (ft) 8.40 27.19 9.76
Conv. Total (cfs) 10955200.0 Conv. (cfs) 59400.9 10764550.0 131248.6
Length Wtd. (ft) 108.67 Wetted Per. (ft) 36.65 1033.08 52.82
Min Ch El (ft) 1149.91 Shear (lb/sq ft) 0.16 0.68 0.21
Alpha 1. 00 Stream Power (Ib/ft s) 0.82 5.27 1. 26
Frctn Loss (ft) 0.04 Cum Volume (acre-ft) 61. 86 2635.05 163.43
C & E Loss (ft) 0.00 Cum SA (acres) 5.95 101. 02 27.93

Warning:
Warning:
Note:

Divided flow computed for this cross-section.
The cross-section end points had to be extended vertically for the computed water surface.
Multiple critical depths were found at this location. The critical depth with the lowest, valid,
water surface was used.

CROSS SECTION OUTPUT Profile #Pre-RDM-Superflo

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max ChI Dpth (ft)
Conv. Total (cfs)

1183.65
0.97

1182.68
1165.11

0.000380
250000.00

1146.75
7.90

32.77
12824690.0

Element
Wt. n-Val.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)

Flow (cfs)
Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)

Conv. (cfs)
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-------

Right OB
0.020

105.00
553.58
763.13
3675.76
83.73

6.64
11. 80

188562.1

--

Channel
0.035

108.70
30762.78
30762.78

244591.00
1032.05

7.95
29.81

12547220.0

-

Left OB
0.020

112.00
309.82
309.82
1733.20

30.96
5.59

10.01
88911. 2

---------



- - - - - - - - - - - - - - - - - -
Length
Min Ch
Alpha
Frctn
C & E

Wtd. (ft)
El (ft)

Loss 1ft)
Loss 1ft)

Table 6
HEC-RAS Report

108.66 Wetted Per. (ft) 40.81 1033.08 56.39
1149.91 Shear (lb/sq ft) 0.18 0.71 0.23

1.00 Stream Power (lb/ft s) 1. 01 5.62 1. 55
0.04 Cum Volume (acre-ft) 80.03 2861. 58 229.39
0.01 Cum SA (acres) 12.79 101.46 31. 07

Warning:
Warning:
Note:

Divided flow computed for this cross-section.
The cross-section end points had to be extended vertically for the computed water surface.
Multiple critical depths were found at this location. The critical depth with the lowest, valid,
water surface was used.

CROSS SECTION OUTPUT Profile #Post-RDM-100yr

E.G. Elev (ft) 11 76.94 Element Left OB Channe:' Right OB
Vel Head (ft) 0.74 Wt. n-Val. 0.020 0.035 0.020
W.S. Elev (ft) 1176.19 Reach Len. (ft) 112.00 108.70 105.00
Crit W.S. (ft) 1162.30 Flow Area (sq ft) 136.87 24067.80 279.11
E.G. Slope (ftlft) 0.000400 Area (sq ft) 136.87 24067.80 308.38
Q Total (cfs) 169000.00 Flow (cfs) 569.05 166745.00 1685.95
Top Width (ft) :099.38 Top Width (ft) 21. 4 6 1032.05 45.88
Vel Total (ft/s) 6.90 Avg. Vel. (ftls) 4.16 6.93 6.04
Max ChI Dpth (ft) 26.28 Hydr. Depth (ft) 6.38 23.32 10.28
Conv. Total (cfs) 8447588.0 Conv. (cfs) 28444.2 8334871.0 84273.4
Length Wtd. (ft) 108.67 Wetted Per. (ft) 29.26 1033.08 34.07
Min Ch EI (ft) 1149.91 Shear (lb/ sq ft) 0.12 0.58 0.20
Alpha 1. 00 Stream Power (lb/ft s) 0.49 4.03 1. 24
Frctn Loss (ft) 0.04 Cum Volume (acre-ft) 45.48 2297.44 79.06
C & E Loss (ft) 0.00 Cum SA (acres) 4.42 101. 02 19.64

Warning:
Warning:
Note:

Divided flow computed for this cross-section.
The cross-section end points had to be extended vertically for the computed water surface.
Multiple critical depths were found at this location. The critical depth with the ~owest, valid,
water surface was used.

CROSS SECTION

RIVER: Salt River
REACH: SR 202 RS: 240.2

INPUT
Description:
Station Elevation

Sta Elev
o 1184.48

20.42 1186.33
45.09 1186.54
97.63 1166.88

Data
Sta

5.55
22.87
57.24
97.96

num;
Elev
1185

1187.06
1186.55
1166.49

83
Sta Elev

6.26 1185.07
23.15 1187.14
70.451185.414

100.24 1163.76

Sta
9.24

24.29
83.17

104.42

Elev
1185.35
1187.06
1184.32
1158.48

Sta
:3.69

31.5
87.88

105.96

Elev
1185.74
1186.52
1178.59
1158.47
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Table 6
HEC-RAS Report

204.13 1155.17 220.02 1154.29 278.25 1151. 61 284.29 1151.14 299.67 1151.09
302.3 1151.07 335.73 1150.85 347.35 1150.78 347.72 1150.77 363.26 1150.67

364.89 1150.66 668.28 1151.14 676.53 1151.17 744.58 1150.66 916.56 1150.24
933.58 1150.14 944.05 :151.74 946.651152.14 948.07 1152.34 952 1152.92
958.33 1153.84 960.97 1154.23 970.91 1154.42 977.89 1154.55 978.72 1154.53
984.26 1:54.36 1006.41 1154.52 1010.99 1154.56 1032.4 1154.57 1037.76 1154.6
1049.8 1154.44 1064.53 1154.33 1077.68 1154.5 1079.23 1154.53 1081.32 1154.57

1084.25 1154.63 1088.62 1154.72 1088.96 1154.73 1089.56 1154.74 1093.2 1156.71
1094.16 1157.22 1098.1 1159.33 1099.96 116: 1107.06 1167.24 1111.98 1171.37
1113.28 1172.5 1113.3 1172.51 1117.32 1175.96 1119.99 1178.23 1127.12 1184.09
1127.36 1184.29 1128.04 1184.84 1145.82 1184.76 1158.03 1184.54 1169.53 1184.47
1175.82 1184.32 1176.66 1184.3 1178.56 1184.22 1181.36 1183.68 1183.12 1183.34
1183.56 1183.29 1184.65 1183.16 1186 1183.01

Manning's n Values num- 3
Sta n Val Sta n Val Sta n Val

0 .02 104.42 .035 1088.62 .02

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
104.42 1088.62 35 32.49 32 .1 .3

CROSS SECTION OUTPU~ Profile #Pre-RDM-100yr

E.G. Elev (ft) 1180.93 Element Left OB Channel Right OB
Vel Head (ft) 0.95 Wt. n-Val. 0.020 0.035 0.020
W.S. Elev (ft) 1179.97 Reach Len. (ft) 35.00 32.49 32.00
Cdt W.S. (ft) Flow Area (sq ft) 188.40 27430.09 464.66
E.G. Slope (ft/ft) 0.000406 Area (sq ft) 188.40 27430.09 464.66
Q Total (cfs) 220000.00 Flow (cfs) 1008.99 215555.00 3435.98
Top Width (ft) 1035.37 Top Width (ft) 17.68 984.20 33.49
Vel Total (ft/s) 7.83 Avg. Vel. (ft/s) 5.36 7.86 7.39
Max Chl Dpth (ft) 29.83 Hydr. Depth (ft) 10.66 27.87 13.87
Cony. Total (cfs) 10922120.0 Cony. (cfs) 50092.1 10701450.0 170582.6
Length Wtd. (ft) 32.49 Wetted Per. (ft) 27.83 984.68 42.30
Min Ch El (ft) 1150.14 Shear (lb/sq ft) 0.17 0.71 0.28
Alpha 1. 00 Stream Power (lb/ft s) 0.92 5.54 2.06
Frctn Loss (ft) 0.01 Cum Volume (acre-ft) 61. 32 2565.82 162.20
C & E Loss (ft) 0.00 Cum SA (acres) 5.89 98.51 27.80

CROSS SECTION OUTPUT Profile tPre-RDM-Superf10

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)

1183.61
1. 03

1182.58

0.000387
250000.00

1040.68
8.12

Element
Wt. n-Val.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)

Flow (cfs)
Top Width (ft)
Avg. Vel. (£tIs)

-------

Right OB
0.020
32.00

556.13
556.13

4256.96
36.66
7.65

--

Channel
0.035
32.49

29996.55
29996.55

244401.70
984.20

8.15

-

Left OB
0.020
35.00

237.29
237.29
1341.35

19.82
5.65
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- - - - - - - - - - - - - - - -
Max Chl Dpth (ft)
Cony. Total (cfs)
Length Wtd. (ft)
Min Ch El (ft)
Alpha
Frctn Loss (ft)
C & E Loss (ft)

Table 6
HEC-RAS Report

32.44 Hydr. Depth (ft) 11.97 30.48 15.17
12706280.0 Cony. (cfs) 68174.1 12421750.0 216360.4

32.49 Wetted Per. (ft) 31. 21 984.68 46.41
1150.14 Shear (lb/sq ft) 0.18 0.74 0.29

1.00 Stream Power (lb/ft s) 1. 04 6.00 2.22
0.01 Cum Volume (acre-ft) 79.33 2785.77 227.80
0.00 Cum SA (acres) 12.72 98.95 30.92

CROSS SECTION OUTPUT Profile tPost-RDM-100yr

E.G. Elev (ft) 1176.89 Element Left OB Channel Right OB
Vel Head (ft) 0.76 Wt. n-Val. 0.020 0.035 0.020
W.S. Elev (ft) 1176.13 Reach Len. (ft) 35.00 32.49 32.00
Crit W.S. (tt) Flow Area (sq ft) 126.51 23643.59 344.72
E.G. Slope (ft/ft) 0.000395 Area (sq ft) 126.51 23643.59 344.72
Q Total (cfs) 169000.00 Flow (cfs) 585.24 166131.30 2283.49
Top Width (ft) 1027.58 Top Width (ft) 14.49 984.20 28.90
Vel Total (ft/s) 7.01 Avg. Vel. (itls) 4.63 7.03 6.62
Max ChI Dpth (tt) 25.99 Hydr. Depth (it) 8.73 24.02 11.93
COny. Total (cis) 8498744.0 Cony. (cis) 29430.6 8354480.0 114833.0
Length Wtd. (ft) 32.49 Wetted Per. (ft) 22.83 984.68 36.31
Min Ch El (ft) 1150.14 Shear (lb/sq it) 0.14 0.59 0.23
Alpha 1.00 Stream Power lIb/it s) 0.63 4.16 1.55
Frctn Loss (ft) 0.01 Cum Volume (acre-tt) 45.15 2237.91 78.28
C & E Loss (ft) 0.00 Cum SA (acres) 4.37 98.51 19.55

CROSS SECTION

RIVER: Salt River
REACH: SR 202 RS: 240.1

INPUT
Description:
Station Elevation Data num= 87

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
o 1184.47 .781184.56 2.25 1184.73 4 1184.89 4.45 1184.93

14.37 1185.88 22.97 1:86.61 25.28 1186.81 25.71186.95 27.8 1187.66
32.53 1187.05 35.4 1186.59 47.8 1186.58 62.3 1186.57 73.02 1186.56
78.521186.556 87.34 1186.55 94.42 1176.06 98.73 1169.67 106.15 1158.48

11 7.96 1157.98 136.09 1157.23 149.39 1156.68 167.18 1155.95 229.25 1153.77
236.58 1153.36 263.42 1152.13 272.72 1151. 39 296.41 1151.32 300.87 1151.3
302.93 1151. 28 304.91 1151. 26 317.5 1151.15 320.21 1151.12 326.04 1151.09
332.36 1151. 04 334.58 1151.02 343.31150.97 348.61 1150.93 373.43 1150.81
388.29 1150.66 575.23 1150.81 622.31150.98 738.57 1150.66 875.76 1150.45

930.9 1150.14 938.88 1151. 32 943.32 1152.12 955.66 1154.03 956.7 1154.19
978.06 1154.53 979.72 1154.56 980.16 1154.57 981.89 1154.53 985.98 1154.43
987.77 1154.39 988.95 1154.36 991.83 1154.28 1000.13 1154.36 1018.61 1154.54
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Table 6
HEC-RAS Report

1030.1 1154.43 1045.38 1154.39 1069.95 1:54.22 1072.52 1154.25 1072.66 1154.26
1072.87 1154.27 1073.22 1154.28 1075.69 1154.39 1079.46 1154.55 1084.52 1154.76
1087.24 1155.2 1088 1155.35 1089.2 1155.85 1097.18 1159.26 1105.65 1167.78
1107.21 1169.29 1119.25 1180.91 1123.22 1184.79 1124.42 1184.84 1125.77 1184.89
1139.76 1184.85 1152.5 1184.65 1177.72 1183.92 1177.91 1183.9 1178.05 1183.89
1178.27 1183.87 1179.01 1183.8

Manning's n Values num: 3
Sta n Val Sta n Val Sta n Val

0 .02 106.15 .035 1075.69 .02

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
106.15 1075.69 60 47.74 38 .1 .3

CROSS SECTION OUTPUT Profile tPre-RDM-100yr

E.G. E1ev (ft) 1180.92 Element Left OB Channel Right OB
Ye1 Head (ft) 0.96 Wt. n-Ya1. 0.020 0.035 0.020
W.S. Elev (ft) 1179.95 Reach Len. (ft) 60.00 47.74 38.00
Crit W.S. (ft) Flow Area (sq ft) 153.48 27115.46 734.64
E.G. Slope (ft/ft) 0.000403 Area (sq ft) 153.48 27115.46 734.64
Q Tot.al (cfs) 220000.00 Flow (cfs) 750.90 212836.90 6412.19
Top Width (ft) 1026.47 Top Width (ft) 14.36 969.54 42.57
Yel Total (ft/s) 7.86 Avg. Vel. (ft/s) 4.89 7.85 8.73
Max Chl Dpth (ft) 29.81 Hydr. Depth (ft) 10.69 27.97 17.26
Conv. Total (cfs) 10959900.0 Conv. (cfs) 37408.4 :0603050.0 319440.8
Length Wtd. (ft) 47.67 Wetted Per. (ft) 25.83 970.03 51. 89
Min Ch El (ft) 1150.14 Shear (lb/sq ft) 0.15 0.70 0.36
Alpha 1. 00 Stream Power (lb/ft s) 0.73 5.52 3.11
Frctn Loss (ft) 0.02 Cum Volume (acre-ft) 61.18 2545.48 161.76
C & E Loss (ft) 0.00 Cum SA (acres) 5.88 97.78 27.77

CROSS SECTION OUTPUT Profile 'Pre-RDM-Superflo

E.G. Elev (ft) 1183.59 Element Left OB Channel Right OB
Vel Head (ft) 1. 03 Wt. n-Yal. 0.020 0.035 0.020
W.S. Elev (ft) 1182.56 Reach Len. (ft) 60.00 47.74 38.00
Crit W.S. (ft) Flow Area (sq ft) 193.20 29642.76 849.11
E.G. Slope (ft/ft) 0.000385 Area (sq ft) 193.20 29642.76 849.11
Q Total (cfs) 250000.00 Flow (cfs) 997.85 241384.30 7617.90
Top Width (ft) 1030.91 Top Width (ft) 16.12 969.54 45.25
Yel Total (ft/s) 8.15 Avg. Yel. (ft/s) 5.16 8.14 8.97
Max Chl Dpth (ft) 32.42 Hydr. Depth (ft) 1l.99 30.57 18.77
Conv. Total (cfs) 12739860.0 Conv. (cfs) 50850.1 12300800.0 388203.9
Length Wtd. (ft) 47.67 Wetted Per. (ft) 28.98 970.03 55.62
Min Ch El (ft) 1150.14 Shear (lb/sq ft) 0.16 0.73 0.37
Alpha :.00 Stream Power (lb/ft s) 0.83 5.98 3.29
Frctn Loss (ft) 0.02 Cum Volume (acre-ft) 79.16 2763.53 227.29
C & E Loss (ft) 0.00 Cum SA (acres) 12.71 98.22 30.89
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CROSS SECTION OUTPUT Profile iPost-RDM-100yr

Table 6
HEC-RAS Report

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Widt.h (ft)
Vel Total (itl s)
Max ChI Dpth (ft)
Cony. Total (cfs)
Length Wt.d. (ft)
Min Ch EI (ft)
Alpha
Frctn Loss (ft)
C & E Loss (it)

CROSS SECTION

RIVER: Salt River
REACH: SR 202

1176.88
0.77

1176.11

0.000392
169000.00

1019.89
7.02

25.97
8540562.0

47.67
1150.14

1. 00
0.02
0.00

RS: 240

Element
Wt. n-Val.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)

Flow (cfs)
Top Width (ft)
Avg. Vel. (it/s)

Hydr. Depth (it)
Cony. (cfs)

Wetted Per. (ft)
Shear (lb/sq ft)
Stream Power (lb/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

Left 08
0.020
60.00

103.28
103.28

436.42
11.76

4.23
8.78

22054.8
21.19
0.12
0.50

45.05
4.36

Channel
0.035
47.74

23388.45
23388.45

163985.30
969.54

7.01
24.12

8287142.0
970.03

0.59
4.13

2220.37
97.78

Right OB
0.020
38.00

578.66
578.66

4578.24
38.59

7.91
15.00

231365.3
46.35
0.31
2.41

77.94
19.52

Data
Sta

1. 32
23.17
36.29
43.33

348.41
399.45
475.91
609.97

666.2
1301.98
1404.8

1473.31
1523.96
1562.73
1621. 26
1682.05
1715.68
1761.28
1779.65

INPUT
Description:
St.ation Elevat.ion

Sta Elev
o 1193.69

20.17 1205.62
34.86 1202.04
41. 55 1213.56

348.38 1191.39
387.68 1185.7
467.52 1186.57
518.66 1155.83
658.18 1152.74
773.6 1150.66

1378.21 1154.42
1459.83 1155.31
1515.45 1183.81
1557.18 1181.86
1604.95 1175.12
1677.77 1174.45
1705.85 1174.71
1754.61 1173.98
1776.92 1175.81

num­
Elev

1200.99
1202.31

1212.3
1213.72
1190.89
1186.83
1186.55
1154.28
1152.92
1150.14
1154.53
1168.29
1183.6

1179.37
1174.48
1174.76
1174.74

1174.7
1176.26

99
Sta

9.38
23.81
36.35
79.03

367.06
410.23
485.84
621.01

687
1317.25

1409.4
1473.34
1526.75
1572.96
1637.97
1686.44
1729.29
1765.35

1783.2

Elev
1196.35
1207.19
1212.82
1213.39
1189.27
1187.67
1171. 67
1154.08
1151. 47
1152.16
1154.11
1168.33
1183.64
1176.09
1173.52
1174.67
1174.37
1174.44
1176.43

Sta
10

27.07
37.6

284
380.54
413.31

501. 9
635.92
700.94

1328.07
1425.69
1490.06
1536.65
1579.01
1647.09
1687.63
1743.12

1770.5
1789.02

Elev
1202.15
1202.37
1211.48
1213.13
1187.91
1188.37
1157.51
1152.56

1151.3
1154.43
1154.18
1184.54
1184.24
1175.49
1173.55
1174.47
1175.22
1174.77
1176.39

Sta
19.69
34.49
40.99

347.43
382.98
421.24
514.37
653.65
742.22

1353.75
1453.65
1503.81
1536.76
1586.39
1672.04
1694.56
1747.63
1773.78
1798.52

Elev
1202.25
1202.48
1210.15
1212.51
1185.13

1186.7
1155.81
1151. 45
1151. 19
1154.59
1154.64
1184.51
1183.96

1175.5
1174.39
1174.26
1173.64
1175.63
1175.26
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Table 6
HEC-RAS Report

1807.19 :175.3 1810.49 :175.94 1814.72 1175.63 1819.84 1175.81

Manning's n Values
Sta n Val Sta

o .02 514.37

num; 3
n Val Sta

.035 1453.65
n Val

.02

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
514.37 1453.65 516 518.02 535 .1 .3

Ineffective Flow num; 1
Sta L Sta R Elev Permanent

1490.06 1819.84 1186 F

CROSS SECTION OUTPUT Profile #Pre-RDM-l00yr

E.G. Elev (ft) 1180.89 Element Left: OB Channel Right: OB
Vel Head (ft) 0.99 Wt. n-Val. 0.020 0.035 0.020
W.S. Elev (ft) 1179.90 Reach Len. (ft) 516.00 518.02 535.00
Crit 1'1.5. (ft) 1163.63 Flow Area (sq ft) 558.19 26466.39 467.32
E.G. Slope (ft/ft) 0.000415 Area (sq ft) 558.19 26466.39 1753.32
Q Total (cfs) 220000.00 Flow (cfs) 4603.42 211848.50 3548.05
Top Width (ft) 1263.21 Top Width (ft) 34.02 939.28 289.91
Vel Total (ft/s) 8.00 Avg. Vel. (ft/s) 8.25 8.00 7.59
Max ChI Dpth (ft:) 29.76 Hydr. Depth (ft) 16.41 28.18 14.78
Conv. Total (cfs) 10799040.0 Conv. (cfs) 225965.7 10398910.0 174161.3
Length Wt:d. (ft) 5:8.22 Wetted Per. (ft) 43.89 940.04 41.60
Min Ch El (ft) 1150.14 Shear (lb/sq ft) 0.33 0.73 0.29
Alpha 1. 00 Stream Power (lb/ft s) 2.72 5.84 2.21
Frctn Loss (ft) 0.26 Cum Volume (acre-ft) 60.69 2516.12 160.67
C & E Loss (ft) 0.04 Cum SA (acres) 5.84 96.73 27.62

Warning:
Warning:
Note:

Divided flow computed for this cross-section.
The cross-section end points had to be extended vertically for the computed water surface.
Multiple critical depths were found at t:his location. The critical dept:h with the lowest, valid,
water surface was used.

CROSS SECTION OUTPUT Profile #Pre-RDM-Superflo

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max ChI Dpth (ft)
Conv. Total (cfs)
Length Wtd. (ft)
Min Ch El (ft)

1183.57
1. 07

1182.50
1164.67

0.000397
250000.00

1278.24
8.30

32.36
12544740.0

518.24
1150.14

Element
Wt. n-Va1.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)

Flow (cfs)
Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)

Conv. (cfs)
Wetted Per. (ft)
Shear (lb/sq ft)
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Right OB
0.020

535.00
553.16

2520.83
4340.65

303.20
7.85

16.12
217809.6

45.34
0.30

--

Channel
0.035

518.02
28912.28
28912.28
240129.40

939.28
8.31

30.78
12049450.0
940.04

0.76

-

Left OB
0.020

516.00
649.04
649.04
5529.96

35.76
8.52

18.15
277487.8

47.02
0.34

---------
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Table 6

HEC-RAS Report

Alpha
Frct:n Loss (ft)
C & E Loss (ft)

1. 00
0.25
0.05

Stream Power (lb/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

2.92
78.58
12.67

6.33
2731.44

97.17

2.37
225.82

30.74

Warning: Divided flow computed for t:his cross-section.
Warning: The cross-section end points had to be extended vertically for the computed water surface.
Warning: The velocity head has changed by more than 0.5 ft: (0.15 m). This may indicate the need for

additional cross sections.
Note: Multiple crit:ical depths were found at this location. The critical depth with the lowest, valid,

water surface was used.

CROSS SECTION OUTPUT Profile #Post-RDM-lOOyr

E.G. Elev (ft) 1176.86 Element Left OB Channel Right OB
Vel Head (ft) 0.79 Wt. n-Val. 0.020 0.035 0.020
W.S. Elev (ft) 1176.06 Reach Len. (ft) 516.00 518.02 535.00
Crit W.S. (ft) 1161.67 Flow Area (sq ft) 432.65 22864.98 353.66
E.G. Slope (ft:/ft) 0.000402 Area (sq ft) 432.65 22864.98 674.17
Q Total (cfs) 169000.00 Flow (cfs) 3190.78 163396.60 2412.64
Top Widt:h (ft:) 1231.70 Top Width (ft) 31. 46 939.28 260.96
Vel Total (ft/s) 7.15 Avg. Vel. (ftls) 7.37 7.15 6.82
Max ChI Dpth (ft) 25.92 Hydr. Depth (ft) 13.75 24.34 12.78
Cony. Tot:al (cfs) 8428656.0 Cony. (cfs) 159135.8 8149193.0 120327.5
Length Wt:d. (ft) 518.19 Wetted Per. (ft) 39.28 940.04 36.09
Min Ch El (ft:) 1150.14 Shear (lb/sq ft) 0.28 0.61 0.25
Alpha 1.00 Stream Power (lb/ft s) 2.04 4.36 1. 68
Frctn Loss (ft:) 0.26 Cum Volume (acre-ft) 44.68 2195.03 77.39
C & E Loss (ft) 0.04 Cum SA (acres) 4.33 96.73 19.39

Warning:
Warning:
Note:

Divided flow computed for t:his cross-section.
The cross-sect:ion end points had t:o be extended vertically for the computed wat:er surface.
~ultip:e critical depths were found at this locat:ion. The critical dept:h with t:he lowest:, valid,
water surface was used.

CROSS SECTION

RIVER: Salt: River
REACH: SR 202 RS: 239

INPUT
Description:
St:at:ion Elevation Data num~ 99

St:a E1ev St:a Elev Sta Elev Sta Elev St:a Elev
o 1186.03 .91 1186.05 9.9 1187.27 13.33 1187.52 15.5 1187.53

17.27 1187.47 21.47 1187.07 26.92 1186.35 29.64 1185.92 54.88 :185.89
70.45 1186.04 84.2 1186 88.22 1185.93 94.741185.95 120.52 1185.79

137.97 1186 140.68 1186.13 150.49 1188.54 168.95 1192.92 182.02 1196.84
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Table 6
HEC-RAS Report

192.12 1199.78 196 1200.3 202.75 1200.6 216 1201.66 228.2 1202.39
230.77 1202.02 235.51 1201.51 250.91 1196.41 268.4 1190.11 278.96 1187.01
293.61 1182.81 300.5 1182.34 314.27 1181.22 324.6 11 77 . 93 327.32 1179.41
331. 65 1181. 31 350.11181.72 358.98 1181.58 384.08 ll80.86 385.04 ll80.87
385.15 1180.81 413.05 1180.94 421.96 ll81.26 453.84 1180.65 458.22 ll82.13
479.17 ll84.33 495.51 ll85.1 500.05 ll81.08 500.12 1181.02 509.79 1172.48
529.74 ll54.57 543.99 1154.33 556.14 1154.24 573.55 1154 605.41 ll54.48
621. 94 ll54. 22 633.431154.ll 650.96 1154.03 661.45 ll54.04 664.71 ll52. 68
675.15 ll50.37 738.5 1150.66 1156.38 1150.28 1161.77 1151.88 1172.09 1152.78

1191.46 1152.27 1195.62 1152.37 1200.07 1152.33 1208.82 1152.08 1221.18 1152.16
1223.65 1152.32 1236.37 1152.41 1251.23 1152.38 1283.23 1152.49 1296.1 1152.93
1304.11 1153.31 1315.39 1154.05 1321.55 1154.86 1331.63 1164.53 1331.69 1164.58
1350.09 1182.28 1362.42 1182.63 1363.73 ll82.6 1373.7 1179.52 1389.35 1174.94
1392.65 1173.89 1401.44 1172.83 1405.04 1172.63 1413.7 1171.97 1455.05 1:73.07
1480.99 1173.16 1488.29 1173.44 1494.13 1173.11 1498.92 1173.02 1521.4 1:72.81
1531.18 1174.91 1546.97 1175.16 1585.21 1175.33 1592.95 :175.84

Manning's n Values nurn= 3
Sta n Val Sta n Val Sta n Val

0 .02 529.74 .035 1321.55 .02

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
529.74 1321.55 485 472 .26 460 .1 .3

Ineffective Flow num= 2
Sta L Sta R E1ev Permanent

0 495.51 1186 F
1350.09 1592.95 1186 F

CROSS SECTION OUTPUT Profile #Pre-RDM-I00yr

E.G. Elev (ft) 11'80.59 Element Left OB Channel Right OB
Vel Head (ft) 1.42 Wt. n-Va1. 0.020 0.035 0.020
W.S. Elev (ft) 1179.17 Reach Len. (ft) 485.00 472.26 460.00
Crit W.S. (ft) 1164.74 Flow Area (sq ft) 337.48 21863.74 307.85
E.G. Slope (ft/ft) 0.000614 Area (sq ft) 34:.31 21863.74 1462.27
Q Total (cfs) 215000.00 Flow (cfs) 2715.17 209875.20 2409.64
Top Width (ft) 1068.88 Top Width (ft) 33.70 791.81 243.36
Vel Total (ft/s) 9.55 Avg. Vel. (ft/s) 8.05 9.60 7.83
Max ChI Dpth (ft) 28.89 Hydr. Depth (ft) 12.26 27.61 12.16
Conv. Total (cfs) 8680178.0 Conv. (cfs) 109619.4 8473274.0 97284.4
Length Wtd. (ft) 472.26 Wetted Per. (ft) 36.92 792.73 35.09
Min Ch El (ft) 1150.28 Shear (lb/sq ft) 0.35 1. 06 0.34
Alpha 1.00 Stream Power (lb/ft s) 2.82 10.14 2.63
Frctn Loss (ft) 0.27 Cum Volume (acre-ft) 55.36 2228.74 140.92
C & E Loss (ft) 0.04 Cum SA (acres) 5.44 86.44 24.35

Warning: Divided flow computed for this cross-section.
Warning: The cross-section end points had to be extended vertically for the computed water surface.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,
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water surface was used.

CROSS SECTION OUTPUT Profile iPre-RDM-Superflo

Table 6
HEC-RAS Report

E.G. Elev (ft) 1183.26 Element Left OB Channe: Right OB
Vel Head (ft) 1. 61 Wt. n-Val. 0.020 0.035 0.020
W.S. Elev (ft) 1181.66 Reach Len. (ft) 485.00 472.26 460.00
Crit W.S. (ft) 1166.13 Flow Area (sq ft) 409.48 23833.98 374.04
E.G. Slope (ft/ft) 0.000619 Area (sq ft) 511.57 23833.98 2081.21
Q Total (cfs) 250000.00 Flow (cfs) 3527.64 243335.30 3137.02
Top Width (it) 1217.57 Top Width (ft) 171.69 791. 81 254.07
Vel Total (ft/s) 10.16 Avg. Vel. (ftls) 8.61 :0.21 8.39
Max ChI Dpth (ft) 31. 38 Hydr. Depth (ft) 13.49 30.10 13.41
Conv. Total (cfs) 10051710.0 Conv. (cfs) 141835.2 9783741. 0 126129.6
Length Wtd. (ft) 472.26 Wetted Per. (ft) 40.68 792.73 38.68
Min Ch El (ft) 1150.28 Shear (lb/sq ft) 0.39 1.16 0.37
Alpha 1. 00 Stream Power (lb/ft s) 3.35 11. 85 3.13
Frctn Loss (ft) 0.28 Cum Volume (acre-ft) 7:.70 2417.81 197.56
C & E Loss (ft) 0.04 Cum SA (acres) 11. 44 86.88 27.32

Warning:
Warning:
Note:

Divided flow computed for this cross-section.
The cross-section end points had to be extended vertically for the computed water surface.
Multiple critical depths were found at this location. The critical depth with the lowest, valid,
water surface was used.

CROSS SECTION OUTPUT Profile #Post-RDM-100yr

E.G. Elev (ft) 1176.56 Element Left OB Channel Right OB
Vel Head (ft) 1.19 Wt. n-Val. 0.020 0.035 0.020
W.S. Elev (ft) 1175.37 Reach Len. (ft) 485.00 472.26 460.00
Crit W.S. (it) 1162.78 Flow Area (sq ft) 240.98 18852.21 219.11
E.G. Slope (ft/ft) 0.000627 Area (sq ft) 240.98 18852.21 570.60
Q Total (cfs) 169000.00 Flow (cfs) 1752.36 165699.90 1547.70
Top Width (ft) 1034.27 Top Width (ft) 23.22 791. 81 219.24
Vel Total (ft/s) 8.75 Avg. Vel. (it/s) 7.27 8.79 7.06
Max ChI Dpth (ft) 25.09 Hydr. Depth (ft) 10.38 23.81 10.26
Cony. Total (cfs) 6750648.0 Conv. (cfs) 69997.6 6618828.0 61822.4
Length Wtd. (ft) 472.26 Wetted Per. (ft) 31.17 792.73 29.61
Min Ch EI (ft) 1150.28 Shear (lb/sq ft) 0.30 0.93 0.29
Alpha 1. 00 Stream Power (lb/ft s) 2.20 8.18 2.05
Frctn Loss (ft) 0.28 Cum Volume (acre-ft) 40.69 1946.97 69.75
C & E Loss (ft) 0.03 Cum SA (acres) 4.01 86.44 16.44

Warning: Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,

water surface was used.

CROSS SECTION
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Table 6
HEC-RAS Report

RIVER: Salt River
REACH: SR 202 RS: 238

INPUT
Description:
Station Elevation Data num= 99

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
o 1179.69 7.3 1180.27 18.68 1181.67 31.25 1183.54 61. 73 1189.47

75.48 1190.64 79.28 1190.57 82.45 1190.7 84.94 1191. 02 88.58 1190.97
103.37 1191.35 118.51 1191.56 174.1 1192.95 186.6 1192.41 200.8 1192.08
217.28 1192.2 231.88 1191.52 240.66 1191. 57 245.7 1191.79 252.85 1190.98
272.38 1187.19 287.33 1184.8 306.12 1184.11 349.44 1181. 75 381.21 1182.29
405.95 1181.98 411. 73 1181.49 421.97 1:80.91 472.83 1181.92 482.99 1183.69
484.85 1184.03 504.81 1184.87 510.29 1:79.43 534.14 1154.87 536.59 1154.25
569.71 1153.53 592.94 1153.69 606.83 1153.46 619.73 1154.01 630.48 1154.11
650.38 1153.75 654.65 1153.81 659.82 1153.65 663.35 1154.38 665.75 1153.71
668.53 1153.51 680.74 1153.64 685.76 1152.29 690.01 1150.41 763.71 1150.66
775.23 1:49.71 894.77 1148.94 922.42 1150.66 935.95 1149.48 1020.82 1148.63

1025.61 1150.66 1134.82 1147.46 1191.79 1150.4 1203.02 1153.23 1218.25 1153.41
1234.23 1153.31 1260.76 1152.87 1261.41 1152.97 :274.86 1152.91 1345.23 1151.55
1348.71 1151.88 1357.73 1160.48 1357.81 1160.55 1380.8 1182.49 1397.39 1182.79
1424.65 1173.16 1437.42 1172.04 1447.47 1171.38 1482.62 1171.33 1490.04 1172.04
1496.48 1171.42 1503.45 1171.86 1507.96 1172 1520.74 1171.98 1528.26 1171.69
1533.29 1171.12 1534.87 1171.07 1538.31 1171.24 1546.27 1171.19 1556.41 1171.64
1559.24 1172.22 1562.19 1172.18 1566.93 1172.41 1576.28 1172.35 1583.55 1172.62
1589.37 1173.1 1595.61 1173.17 1604.49 1175.84 1608.12 1175.54 1612.72 :175.45

1620.9 1175.65 1635.38 1175.76 1639.81 1175.9 1666.64 1176.03

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

0 .02 536.59 .035 1348.71 .02

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
536.59 1348.71 572 501.48 433 .1 .3

Ineffective Flow num= 2
Sta L Sta R E1ev Permanent

0 504.81 1185 F
1380.8 1666.64 1185 F

CROSS SECTION OUTPUT Profile #Pre-RDM-I00yr

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cis)
Top Width (ft)

1180.28
1. 29

1178.99
1163.77

0.000545
215000.00

1124.89

Element
Wt. n-Val.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)

Flow (cfs)
Top Width (ft)
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Right OB
0.020

433.00
385.28

1891.04
3063.16

286.90

--

Channel
0.035

501. 4 8
22852.95
22852.95

209279.30
812.12

-

Left OB
0.020

572.00
342.25
342.25
2657.51

25.87

---------



- - - - - - - - - - - - - - - - - -
Vel Total (ft/s)
Max ChI Dpth (ft)
Cony. Total (cfs)
Length Wtd. (ft)
Min Ch El (ft)
Alpha
Frctn Loss (ft)
C & E Loss (ft)

Table 6
HEC-RAS Report

9.12 Avg. Vel. (ft/s) 7.76 9.16 7.95
31. 53 Hydr. Depth (ft) 13.23 28.14 13.56

9207352.0 Cony. (cfs) 113807.6 8962365.0 131179.7
501.93 Wetted Per. (ft) 36.14 813.98 39.27

1147.46 Shear (lb/sq ft) 0.32 0.96 0.33
1. 00 Stream Power (lb/ft s) 2.50 8.75 2.66
0.30 Cum Volume (acre-ft) 51.55 1986.34 123.22
0.02 Cum SA (acres) 5.11 77.74 21.55

Warning:
Warning:
Note:

Divided flow computed for this cross-section.
The cross-section end points had to be extended vertically for the computed water surface.
Multiple critical depths were found at this location. The critical depth with the lowest, valid,
water surface was used.

CROSS SECTION OUTPUT Profile #Pre-RDM-Superflo

E.G. Elev (ft) 1182.95 Element Left OB Channel Right OB
Vel Head (ft) 1. 47 Wt. n-Val. 0.020 0.035 0.020
W.S. Elev (ft) 1181.48 Reach Len. (ft) 572.00 501.48 433.00
Crit 1'1.5. (ft) 1165.14 Flow Area (sq ft) 409.85 24878.00 459.41
E.G. Slope (ft/ft) 0.000553 Area (sq ft) 437.81 24878.00 2618.50
Q Total (cfs) 250000.00 Flow (cfs) 3395.32 242705.70 3899.02
Top Width (ft) 1192.98 Top Width (ft) 84.28 812.12 296.57
Vel Total (ft/s) 9.71 Avg. Vel. (ft/s) 8.28 9.76 8.49
Max ChI Dpth (ft) 34.02 Hydr. Depth (ft) 14.45 30.63 14.80
Cony. Total (cfs) 10635020.0 Cony. (cfs) 144437.1 10324710.0 165864.5
Length Wtd. (ft) 501. 81 Wetted Per. (ft) 39.67 813.98 42.89
Min Ch El (ft) 1147.46 Shear (lb/sq ft) 0.36 1. 05 0.37
Alpha 1. 00 Stream Power (lb/ft s) 2.95 10.29 3.14
Frctn Loss (ft) 0.32 Cum Volume (acre-ft) 66.42 2153.75 172.74
C & E Loss (ft) 0.02 Cum SA (acres) 10.02 78.18 24.41

Warning:
Warning:
Note:

Divided flow computed for this cross-section.
The cross-section end points had to be extended vertically for the computed water surface.
Multiple critical depths were found at this location. The cr~tical depth with the lowest, valid,
water surface was used.

CROSS SECTION OUTPUT Profile #Post-RDM-100yr

E.G. Elev (ft)
Vel Head (ft)
1'1.5. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max ChI Dpth (ft)

1176.25
1. 08

1175.17
1161. 87

0.000552
169000.00

1041.99
8.33

27.71

Element
Wt. n-Val.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq tt)

Flow (cfs)
Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)

Left OB
0.020

572.00
250.55
250.55
1768.57

22.16
7.06

11. 31

Channel
0.035

501.48
19752.28
19752.28

165174.80
812.12

8.36
24.32

Right OB
0.020

433.00
284.42
863.24

2056.67
207.71

7.23
11.65
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Table 6
HEC-RAS Report

Conv. Total (cfs)
Length Wtd. (ft)
Min Ch EI (ft)
Alpha
Frctn ~oss (ft)
C & E :'oss (ft)

7191577.0 Conv. (cfs) 75259.3 7028799.0 87518.8
501.90 Wetted Per. (ft) 30.82 813.98 33.74

1147.46 Shear (lb/sq ft) 0.28 0.84 0.29
1. 00 Stream Power (lb/It s) 1. 98 7.00 2.10
0.30 Cum Volume (acre-ft) 37.96 1737.71 62.18
0.02 Cum SA (acres) 3.76 77.74 14.19

Warning: Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,

water surface was used.

CROSS SECTION

RIVER: Salt River
REACH: SR 202 RS: 237

INPUT
Description:
Station Elevation Data num= 100

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
01184.54 12.27 1184.42 20.39 1184.19 22.7 1184.58 30.03 1183.9

34.81 1183.01 37.84 1183.07 51.56 1182.47 77.58 1183.67 85.31 1183.46
87.74 1183.67 91. 2 1183.77 100.81 1186.28 106.16 1186.87 119.72 1190.36

120.64 1190.48 124.63 1191.41 129.09 1192.21 132.35 1192.39 140.52 1193.31
152.65 1194.02 182.54 1195.37 188.83 1195.41 196.27 1195.28 207.39 1191. 9
213.67 1190.67 214.68 1190.63 221.23 1184.99 224.281182.14 230.35 1178.21
251.69 1:66.94 262.6 1160.46 268.16 1157.4 274.36 1153.49 288.36 1152.1
293.27 1151.51 306.03 1151.6 318.78 1151.8 357.99 1151. 72 404.71 1152.01
418.39 1152.27 439.85 1151.84 442.81 1150.44 449.95 1150.35 450.75 1149.66
486.62 1147.5 532.11 1147.2 580.81 1145.62 623.35 1145.93 696.34 1145.77
774.66 1144.48 833.43 1146.85 905.86 1149.43 939.23 1150.5 948.02 1151.38
970.57 1151.11 980.62 1151.13 1000.27 1151.51 1003.09 1151.69 1018.93 1151.9
1038.6 1151.94 1064.73 1152.28 1077.02 1152.07 1094.49 1153 1098.16 1153.67

1101.85 1157.31 1101.88 1157.34 1106.07 1161.49 1126.81 1182.53 1141.21 1182.15
1158.69 1176.04 1165.2 1175.53 1190.6 1173.1 1207.92 1172.45 1210.54 1172.26
1217.16 1172.36 1224.1 1173.06 1235.74 1173.15 :242.79 1173.52 1248.14 1173.09
1254.44 1173.08 1263.09 1173.43 1267.64 1173.44 1275.35 1173.08 1286.78 1172.8
1299.88 1173.81 1305.37 1174.41 1320.34 1174.69 1324.63 1174.9 1331.64 1174.65
1348.43 1173.24 1359.78 1173.78 1367.39 1173.98 1373.77 1173.32 1376.25 1173.66
1385.28 1173.81 1392.44 1173.7 1395.06 1173.79 1396.61 1174.09 1400.59 1174.19

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

0 .02 293.27 .035 1094.49 .02

Bank Sta: Left Right Lengths: Left Channel
293.27 1094.49 412 416.66

Ineffective Flow num= 1
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Table 6

HEC-RAS Report

Permanent
F

Sta L Sta R Elev
1126.81 1400.59 1185

Blocked Obstructions
Sta L Sta R Elev

232 242 1180
353.5 363.5 1180

num=
Sta L
284.5
387.5

6
Sta R
294.5
397.5

Elev
1180
1180

Sta L
317.5

423.39

Sta R
327.5

433.89

Elev
1180
1180

CROSS SECTION OUTPUT Profile iPre-RDM-IOOyr

E.G. Elev (ft) 1179.96 Element Leit OB Channel Right OB
Vel Head (it) 1. 23 Wt. n-Va1. 0.020 0.035 0.020
W.S. Elev (it) 1178.72 Reach Len. (ft) 412.00 416.66 425.00
Crit W.S. (it) 1162.00 Flow Area (sq ft) 770.44 22947.59 406.85
E.G. Slope (it/ft) 0.000678 Area (sq it) 770.44 22947.59 1644.06
Q Total (cfs) 215000.00 Flow (cfs) 6699.64 204545.80 3754.53
Top Width (ft) 1082.58 Top Width (tt) 44.94 759.49 278.15
Vel Total (it/s) 8.91 Avg. Vel. (it/s) 8.70 8.91 9.23
Max Chl Dpth (it) 34.24 Hydr. Depth (ft) 17.14 30.21 14.24
Conv. Total (cis) 8256540.0 Conv. (cfs) 257283.1 7855074.0 144183.4
Length Wtd. (ft) 416.70 Wetted Per. (ft) 84.62 1002.32 39.05
Min Ch El (ft) 1144.48 Shear (lb/sq ft) 0.39 0.97 0.44
Alpha 1. 00 Stream Power (lb/ft s) 3.35 8.64 4.07
Frctn Loss (it) 0.36 Cum Volume (acre-ft) 44.25 1722.70 105.65
C & E Loss (ft) 0.06 Cum SA (acres) 4.65 68.70 18.74

Warning: Divided flow computed for this cross-section.
Warning: The cross-section end points had to be extended vertically for the computed water surface.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for

additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,

water surface was used.

CROSS SECTION OUTPUT Profile #Pre-RDM-Superilo

E.G. Elev (ft)
Vel Head (it)
W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/it)
Q Total (cis)
Top Width (ft)
Vel Total (it/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wtd. (ft)
Min Ch El (ft)
Alpha
Frctn Loss (ft)
C & E Loss (it)

1182.61
1. 41

1181.20
1163.39

0.000749
250000.00

1156.42
9.52

36.72
9134845.0

416.72
1144.48

1.00
0.39
0.07

Element
Wt. n-Val.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq it)

Flow (cis)
Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)

Conv. (cfs)
Wetted Per. (it)
Shear (lb/sq it)
Stream Power (lb/ft s)
Cum Volume (acre-it)
Cum SA (acres)

Left OB
0.020

412.00
908.92
908.92
7473.54

67.54
8.22

13.46
273078.5

111.77
0.38
3.13

57.58
9.02

Channel
0.035

416.66
24877.35
24877.35

237605.90
801.22

9.55
31. 05

8681971.0
1055.54

1.10
10.53

1867.35
68.90

Right OB
0.020

425.00
480.57

2344.25
4920.59

287.67
10.24
15.50

179795.3
42.53
0.53
5.41

148.08
21.51

Page 26 of72



Table 6
HEC-RAS Report

Warning: Divided flow computed for this cross-section.
Warning: The cross-section end points had to be extended vertically for the computed water surface.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for

additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,

water surface was used.

CROSS SECTION OUTPUT Profile tPost-RDM-100yr

E.G. Elev (ft) 1175.93 Element Left 08 Channel Right 08
Vel Head (ft) 1. 01 Wt. n-Val. 0.020 0.035 0.020
W.S. Elev (ft) 1174.92 Reach Len. (ft) 412.00 416.66 425.00
Crit W.S. (ft) 1160.03 Flow Area (sq ft) 607.06 20059.45 305.34
E.G. Slope (ft/ft) 0.000635 Area (sq ft) 607.06 20059.45 619.92
Q Total (cfs) 169000.00 Flow (cEs) 4671.44 161845.50 2483.05
Top Width (ft) 1055.84 Top Width (ft) 42.50 759.49 253.85
Vel Total (ft/s) 8.06 Avg. Vel. (ftls) 7.70 8.07 8.13
Max Chl Dpth (ft) 30.44 Hydr. Depth (ft) 14.28 26.41 12.30
Conv. Total (cfs) 6708598.0 Conv. (cfs) 185436.7 6424595.0 98566.9
Length Wtd. (ft) 416.69 Wetted Per. (ft) 72.82 968.10 33.71
Min Ch El (ft) :144.48 Shear (lb/sq ft) 0.33 0.82 0.36
Alpha 1. 00 Stream Power (lb/ft s) 2.54 6.62 2.92
Frctn Loss (ft) 0.33 Cum Volume (acre-ft) 32.33 1508.54 54.80
C & E Loss (ft) 0.05 Cum SA (acres) 3.33 68.70 11.90

Warning: Divided flow computed for this cross-section.
Warning: The cross-section end points had to be extended vertically for the computed water surface.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for

additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,

water surface was used.

CROSS SECTION

RIVER: Salt River
REACH: SR 202 RS: 236

INPUT
Description:
Station Elevation Data num; 100

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elevo 1190.48 20.11 1190.05 31.27 1189.73 44.51 1189.66 55.42 1190.02
71.45 1189.86 77.63 1189.65 79.63 1189.47 87.83 1192.7 89.36 1191.91
91.67 1192.17 99.23 1200.91 107.61 1210.11 108.46 1209.53 109.01 1209.31

109.93 1210.26 110.54 1209.78 110.9 1209.02 113.51 1207 113.73 1206.73
114.27 1206.39 116.53 1204.36 122.8 1200.06 132.27 1195.93 138.68 1193.5
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Table 6

HEC-RAS Report

145.1
201.95
254.98

315.1
332.25
468.42
594.16
804.34
861.34
966.37

1036.65
1076.85
1152.22

1190.8
1224.2

1189.97
1188.91
1184.74
1183.81
1168.09
1153.08
1141.99
1143.43
1152.08
1152.29
1156.31
1;.80.21
1171.96
1171.64
:171.93

167.36
215.61
268.41
315.12
338.69

499.1
621.28
817.53
906.44

978.8
1036.71
1093.79
1162.99
1192.13
1292.14

1189.73
1188.84

1182.9
1183.98
1162.08
1150.32

1142.2
1144.31
1152.45
1152.38
1156.36
1173.98
1171.79
1171.61
1172.27

173.17
230.12
280.84
315.15
347.52
512.72
681.59
828.66

910
983.1

1064.03
1096.95
1171.97
1192.28
1295.49

1188.89
1187.98
1181.06
1183.83
1153.73

1151
1141. 97
1146.07
1152.56
1152.31
1180.41
1172.66
1171.82
1171. 97
1172.21

174.48
235.75
294.76
315.55
376.47
520.35
696.74
849.84
915.52

1007.95
1069.29
1124.17
1183.7

1207.01
1300.25

1188.96
1187.15

1180.8
1183.78
1153.14
1149.36
1141.75

1148.7
1152.26
1152.29
1180.73
1172.02
1172.01
1172.02
1172.83

199.82
239.27
298.67

332.2
417.66
528.46
754.98
855.66
918.66

1032.23
1074.73
1139.28
1190.23
1212.05
1304.29

1188.99
1186.77
1183.55
1168.13

1152.9
1148.64
1141.87
1150.16
1152.19
1152.45
:180.51
1171.91

1172
1171. 7:

1173.1

Manning's n Values
Sta n Val Sta

o .02 347.52

num; 3
n Val Sta

.035 1032.23
n Val

.02

Lengths: Left Channel
425 404.51

2
Permanent

F
F

Bank Sta: Left Right
347.52 1032.23

Ineffective Flow num~

Sta L Sta R E1ev
o 315.12 1185

1064.03 1304.29 1185
Blocked Obstructions

Sta L Sta R Elev
377.5 387.5 1180

494.66 504.66 1180

num;
Sta L
425.5

524.82

5
Sta R
435.5

534.82

Elev
1180
1180

Right
390

Sta L
464.5

Coeff Contr.
.1

Sta R E1ev
474.5 1180

Expan.
.3

CROSS SECTION OUTPUT Profile #Pre-RDM-100yr

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max ChI Dpth (ft)
Cony. Total (cfs)
Length Wtd. (ft)
Min Ch El (ft)
Alpha
Frctn Loss (ft)
C & E Loss (ft)

1179.54
1. 86

1177.67
1163.10

0.001137
215000.00

909.42
10.95
35.92

6376564.0
404.50

1141. 75
1. 00
0.60
0.07

Element
Wt. n-Va1.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)

Flow (cfs)
TOp Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)

Cony. (cfs)
Wetted Per. (ft)
Shear (lb/sq ft)
Stream Power (lb/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

Left OB
0.020

425.00
304.56
304.56
3230.16

25.47
10.61
11. 96

95801.4
34.96
0.62
6.56

39.17
4.31

Channel
0.035

404.51
18971.60
18971.60

207704.30
634.71
10.95
29.89

6160184.0
896.93

1. 50
16.44

1522.22
62.03

Right OB
0.020

390.00
362.26

1556.76
4065.59

249.24
11. 22
12.63

120578.9
38.20

0.67
7.55

90.03
16.17
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Warning: Divided flow computed for this cross-section.
Warning: The cross-section end points had to be extended vertically for the computed water surface.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for

additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,

water surface was used.

CROSS SECTION OUTPUT Profile tPre-RDM-Superflo

E.G. Elev (ft) 1182.14 Element Left OB Channel Right OB
Vel Head (ft) 2.15 Wt. n-Val. 0.020 0.035 0.020
W.S. Elev (ft) 1179.99 Reach :'en. (ft) 425.00 404.51 390.00
Crit W.S. (ft) 1164.70 Flow Area (sq ft) 366.39 20440.99 431.73
E.G. Slope (ft/ft) 0.001228 Area (sq ft) 366.39 20440.99 2144.09
Q Total (cfs) 250000.00 Flow (cfs) 4296.16 240364.30 5339.57
Top Width (ft) 920.81 Top Width (ft) 27.94 634.71 258.16
Vel Total (ft/s) 11.77 Avg. Vel. (ft/s) 11.73 11. 76 12.37
Max ChI Dpth (ft) 38.24 Hydr. Depth (ft) 13.11 32.21 13.78
Conv. Total (cfs) 7133165.0 Cony. (cfs) 122580.8 6858232.0 152352.1
Length Wtd. (ft) 404.52 Wetted Per. (ft) 38.34 920.08 41.71
Min Ch EI (ft) 1141.75 Shear (lb/sq ft) 0.73 1. 70 0.79
Alpha 1. 00 Stream Power (lb/ft s) 8.59 20.03 9.82
Frctn Loss (ft) 0.65 Cum Volume (acre-ft) 51. 54 1650.61 126.18
C & E Loss (ft) 0.09 Cum SA (acres) 8.57 62.03 18.85

Warning: Divided flow computed for this cross-section.
Warning: The cross-section end points had to be extended vertically for the computed water surface.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for

additional cross sections.
Note: MUltiple critical depths were found at this location. The critical depth with the lowest, valid,

water surface was used.

CROSS SECTION OUTPUT Profile tPost-RDM-100yr

E.G. Elev (ft) 1175.55 Element Left OB Channel Right OB
Vel Head (ft) 1. 51 Wt. n-Va1. 0.020 0.035 0.020
W.S. Elev (ft) 1174.04 Reach Len. (ft) 425.00 404.51 390.00
Crit W.S. (ft) 1160.82 Flow Area (sq ft) 218.97 16663.80 265.45
E.G. Slope (ft/ft) 0.001039 Area (sq ft) 218.97 16663.80 676.02
Q Total (cfs) 169000.00 Flow (cfs) 1988.72 164443.50 2567.76
Top Width (ft) 891. 53 Top Width (ft) 21. 61 634.71 235.22
Vel Total (ft/s) 9.86 Avg. Vel. (ft/s) 9.08 9.87 9.67
Max ChI Dpth (ft) 32.29 Hydr. Depth (ft) 10.14 26.25 10.81
Cony. Total (cfs) 5242784.0 Cony. (cfs) 61694.8 5101431.0 79658.1
Length Wtd. (ft) 404.49 Wetted Per. (ft) 29.65 860.57 32.70
Min Ch El (ft) 1141.75 Shear (lb/sq ft) 0.48 1. 26 0.53
Alpha 1. 00 Stream Power (lb/ft s) 4.35 12.40 5.09
Frctn Loss (ft) 0.55 Cum Volume (acre-ft) 28.42 1332.91 48.48
C & E Loss (ft) 0.06 Cum SA (acres) 3.03 62.03 9.51
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Warning: Divided flow computed for this cross-section.
Warning: The cross-section end points had to be extended vertically for the computed water surface.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for

additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,

water surface was used.

CROSS SECTION

RIVER: Salt River
REACH: SR 202 RS: 235

INPUT
Description:
Station Elevation Data num= 101

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 1204.2 31. 28 1204.42 46.93 1204.78 77.61 1204.87 86.49 1205.01

107.08 1205.12 110.96 1205.97 118.59 1208.15 120.27 1208.45 120.86 1208.44
123.32 1208.92 125.1 1209.63 125.75 1210.05 127.33 1210.41 128.14 1210.46
131. 99 1210.16 134.3 1210.28 135.4 1210.6 138.4 1210.63 141.02 1210.81
144.19 1211.2 150.21 1212.52 156.68 1211.59 160.01 1209.36 161.29 1208.68
163.43 1208.85 166.82 1207.34 178.78 1207.92 180.99 1209.12 182.39 1209.64
188.74 1209.03 189.38 1208.77 190.56 1208.56 191. 7 9 1207.5 206.77 1198.67
207.53 1198.06 208.26 1197.62 210.47 1196.85 211. 76 1196.24 215.21 1194.24
221. 85 1191. 49 231.76 1187.08 244.83 1186.5 249.97 1186.4 254.29 1186.08
256.94 1185.49 264.92 1185.01 294.23 1178.53 300.05 11 77.5 311.55 1176.52
317.95 1181.01 326.27 1180.95 337.98 1171.93 344.32 1166.6 344.35 1166.58
359.93 1153.5 370.18 1152.8 379.3 1152.53 496.13 1152.21 499.43 1152.03
508.04 1150.1 514.96 1149.26 595.1 1140.51 623.81 1140.57 663.7 1140.39

726.9 1140.77 739.58 1140.69 762.94 1142.54 766.66 1142.98 802.24 1142.29
813.55 1143.19 834.26 1150.23 837.61151.66 845.53 1151. 81 846.02 1151.56
856.85 1151. 88 871.57 1151.89 893.13 1152.45 917.67 1152.87 936.57 1152.44
946.22 1151.95 947.08 1152.09 973.43 1152.28 978.92 1153.21 979.93 1154.12
979.97 1154.16 1007.96 1179.29 1022.58 1179.56 1036.43 1179.46 1060.74 1170.61

1077.39 1169.52 1078.58 1169.36 1082.07 1169.61 1100.63 1170.06 1125.68 1169.96
1135.59 1170.27 1144.67 1169.79 1167.95 1169.83 1180.81 1169.73 1198.09 1170.3
1201. 92 1170.78

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

0 .02 359.93 .035 973.43 .02

Bank Sta: Left Right
359.93 973.43

Ineffective Flow num=
Sta L Sta R E1ev

o 326.27 1182

Lengths: Left Channel
402 403.46

2
Permanent

F

Right
405

Coeff Contr.
.1

Expan.
.3
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1007.96 1201.92 1182
Blocked Obstruc~ions

Sta L Sta R Elev
472 482 1180

588.5 598.5 1180

F
num·

Sta L
501.5
636.5

6
Sta R
511. 5
646.5

Elev
1180
1180

Sta L
549.5
660.5

Sta R
559.5
670.5

E1ev
1180
1180

CROSS SECTION OUTPUT Profile #Pre-RDM-100yr

E.G. Elev (ft) 1178.86 Element Left OB Channel Right OB
Vel Head (ft) 2.58 Wt. n-Val. 0.020 0.035 0.020
W.S. Elev (ft) 1176.28 Reach Len. (ft) 402.00 403.46 405.00
Crit W.S. (ft) 1164. 03 Flow Area (sq ft) 310.08 15994.74 425.44
E.G. Slope (ft/ft) 0.002033 Area (sq ft) 310.08 15994.74 1363.97
Q Total (cfs) 215000.00 Flow (cfs) 4381.74 203736.50 6881. 76
Top Width (ft) 769.03 Top Width (ft) 27.60 553.50 187.93
Vel Total (it/s) 12.85 Avg. Vel. (ft/s) 14.13 12.74 16.18
Max ChI Dpth (ft) 35.88 Hydr. Depth (ft) 11.24 28.90 13.65
Cony. Total (cfs) 4768315.0 Cony. (cfs) 97179.1 4518511. 0 152625.1
Length Wtd. (ft) 403.46 Wetted Per. (ft) 35.79 931. 84 40.10
Min Ch El (ft) 1140.40 Shear (lb/sq ft) 1.10 2.18 :.35
Alpha 1. 01 Stream Power (lb/ft s) 15.54 27.75 21.78
Frctn Loss (ft) 0.95 Cum Volume (acre-ft) 36.17 1359.87 76.96
C & E Loss (ft) 0.05 Cum SA (acres) 4.05 56.51 14.21

Warning:
Warning:
Note:

Divided flow computed for this cross-section.
The cross-section end points had to be extended vert~cally for the computed water surface.
Multiple critical depths were found at this location. The critical depth with the lowest, valid,
water surface was used.

CROSS SECTION OUTPUT Profile #Pre-RDM-Superflo

E.G. Elev (ft) 1181.40 Element Left OB Channel Right OB
Vel Head (ft) 3.01 Wt. n-Va1. 0.020 0.035 0.020
W.S. Elev (ft) 1178.39 Reach Len. (ft) 402.00 403.46 405.00
Crit W.S. (ft) 1165.83 Flow Area (sq ft) 371.14 17161.47 493.63
E.G. Slope (ft/ft) 0.002225 Area (sq ft) 391.70 17161.47 1768.69
Q Total (cfs) 250000.00 Flow (cfs) 5816.09 235415.10 8768.78
Top Width (ft) 799.09 Top Width (ft) 49.52 553.50 196.07
Vel Total (ft/s) 13.87 Avg. Vel. (ft/s) 15.67 13.72 17.76
Max ChI Dpth (ft) 37.98 Hydr. Depth (ft) 12.23 31. 01 14.72
Cony. Total (cfs) 5300399.0 Cony. (cfs) 123310.4 4991177.0 185912.1
Length Wtd. (ft) 403.46 Wetted Per. (f~) 39.24 957.13 43.25
Min Ch El (ft) 1140.40 Shear (lb/sq ft) 1. 31 2.49 1. 59
Alpha 1. 0: Stream Power (lb/ft s) 20.58 34.16 28.16
Frctn Loss (ft) 1. 04 Cum Volume (acre-ft) 47.85 1476.02 108.66
C & E Loss (ft) 0.06 Cum SA (acres) 8.19 56.51 16.8:

Warning: Divided flow computed for this cross-section.
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Warning: The cross-section end points had to be extended vertically for the computed water surface.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for

additional cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross

section. This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,

water surface was used.

CROSS SECTION OUTPUT Profile #Post-RDM-lOOyr

E.G. Elev (ft) 1174.94 Element Left OB Channel Right OB
Vel Head (ft) 2.07 we. n-Val. 0.020 0.035 0.020
W.S. Elev (ft) 1172.87 Reach Len. (ft) 402.00 403.46 405.00
Crit W.S. (ft) 1161.62 Flow Area (sq ft) 223.53 14107.49 325.60
E.G. Slope (ft/ft) 0.001833 Area (sq ft) 223.53 14107.49 745.62
Q Total (cfs) 169000.00 Flow (cfs) 2700.54 161716.90 4582.59
Top Width (ft) 751.44 Top Width (ft) 23.17 553.50 174.77
Vel Total (ft/s) 11.53 Avg. Vel. (ft/s) 12.08 11. 46 14.07
Max ChI Dpth (ft) 32.47 Hyde Depth (ft) 9.65 25.49 11. 89
Conv. Total (cfs) 3946828.0 Conv. (cfs) 63068.4 3776738.0 107021.9
Length Wtd. (ft) 403.46 Wetted Per. (ft) 30.20 890.92 34.99
Min Ch El (ft) 1140.40 Shear (lb/sq ft) 0.85 1. 81 1. 07
Alpha 1.00 Stream Power (lb/ft s) 10.23 20.78 14.99
Frctn Loss (ft) 0.86 Cum Volume (acre-ft) 26.26 1190.03 42.12
C & E Loss (ft) 0.04 Cum SA (acres) 2.81 56.51 7.67

Warning:
Warning:
Note:

Divided flow computed for this cross-section.
The cross-section end points had to be extended vertically for the computed water surface.
Multiple critical depths were found at this location. The critical depth with the lowest, valid,
water surface was used.

CROSS SECTION

RIVER: Salt River
REACH: SR 202

INPUT
Description:
Station Elevation

Sta E1ev
o 1192.02

30.63 1192.84
131.2 1192.04

186.54 1191.59
202.48 1192.74
239.88 1195.54
254.07 1200.66
270.58 1202.72

Data
Sta

1. 82
36.64

150.41
187.75
210.45
242.58
258.17
272.32

RS: 234

num=
E1ev

1193.23
1193.19
1191. 79
1191.93
1193.19
1196.66
1202.18
1202.13

101
Sta

6.27
58.06

158.93
188.99
213.02
247.29
259.42

274.3

Elev
1193.46
1192.52
1191.47

1192.1
1193.44
1197.19
1202.29
1201. 83

Sta
25.12
86.26

169.48
192.86
238.26
250.28
262.54
278.78

Elev
1192.67
1192.81
1191.56
1192.06
1193.87
1198.82
1202.91

1204

Sta
29.29

107.79
173.64
198.96
238.53
252.32
265.73
289.24

Elev
1192.66
1192.61
1191.42
1192.36
1194.66
1199.7

1203.03
1196.6
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299.27
341.28
369.02
469.11
567.07
778.54
881.86
977.32
1005.6

1067.91
1104.29
1193.26
1239.59

1189.77
1178.9

1169.94
1152.07
1147.07
1143.47
1150.79
1152.13
1154.41
1166.72
1164.43
1170.75
1171.84

314.73
342.28
394.17
507.88
577.18

800.8
898.98
987.09

1012.23
1073.44
1130.52
1203.96

1178.74
1179.11
1152.78
1151. 84
1146.22
1144.45
1151.33
1151.96
1161.19
1165.29
1167.45

1171.4

320.2
356.95

398.3
512.01
637.22
850.46
911.59
990.26

1029.43
1080.91
1130.96
1215.75

1175.24
1178.85
1152.44

1151.6
1139.08
1150.51
1151.12

1251.9
1177.17
1164.84
1167.59
1171.31

325.82
357.22
429.65
530.49
706.68
858.21
934.23

1003.76
1031.1

1096.06
1169.24
1223.2:

11 72.77
1178.76
1151.42
1151.63

1140
1150.79
1151.31
1152.91
1178.43

1164.7
1170.99
1171.57

329.14
362.95
441. 93
538.75
731.57

876
948.09

1003.93
1044.33
1103.86
1185.15
1231.26

1173.45
1174.48
1151. 81
1151.76
1139.83
1150.88
1151. 88
1152.81
1178.69
1164.16
1171.31
1172.25

Manning's n Values
Sta n Val Sta

o .02 394.17

num= 3
n Val Sta

.035 1003.76
n Val

.02

Lengths: Left Channel
418 399.63

2
Permanent

F
F

Bank Sta: Left Right
394.17 1003.76

Ineffective Flow num=
Sta L Sta R Elev

o 356.95 1179
1031.1 1239.59 1179

BlocRed Obstructions
Sta L Sta R Elev

588 598 1180
704.5 714.5 1180

num=
Sta L
617.5
752.5

6
Sta R
627.5
762.5

Elev
1180
1180

Right
382

Sta L
665.5
779.5

Coeff Contr.
.1

Sta R Elev
675.5 1180
789.5 1180

Expan.
.3

CROSS SECTION OUTPUT Profile #Pre-RDM-I00yr

E.G. E1ev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max ChI Dpth (ft)
Conv. Total (cfs)
Length \'ltd. (ft)
Min Ch EI (ft)
Alpha
Frctn Loss (ft)
C & E Loss (ft)

1177.87
3.05

1174.81
1164.76

0.002752
215000.00

803.03
13.99
35.73

4098357.0
399.76

1139.08
1. 00
1.15
0.02

Element
Wt. n-Va1.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)

Flow (cfs)
Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)

Conv. (cfs)
Wetted Per. (ft)
Shear (lb/sq ft)
Stream Power (lb/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

Left OB
0.020

418.00
354.26
366.74
6054.04

42.68
17.09
:1.19

115402.8
38.58
1. 58

26.96
33.04
3.73

Channel
0.035

399.63
14765.41
14765.41

205063.00
549.59

13.89
26.87

3908938.0
948.24

2.68
37.16

1217.42
51. 40

Right 08
0.020

382.00
251.84

1364.45
3882.92

210.76
15.42
10.89
74016.6
32.01
1. 35

20.84
64.27
12.36

Warning: Divided flow computed for this cross-section.
Warning: The cross-section end points had to be extended vertically for the computed water surface.
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Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross

section. This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,

water surface was used.

CROSS SECTION OUTPUT Profile fPre-RDM-Superflo

E.G. Elev (ft) 1180.31 Element Left OB Channel Right OB
Vel Head (ft) 3.57 Wt. n-Val. 0.020 0.035 0.020
W.S. Elev (ft) 1176.73 Reach Len. (ft) 418.00 399.63 382.00
erit W.S. (ft) 1166.49 Flow Area (sq ft) 417.49 15820.11 298.22
E.G. Slope (ft/ft) 0.003016 Area (sq ft) 458.60 15820.11 1774.52
Q Total (cfs) 250000.00 Flow (cfs) 7901.26 237006.10 5092.66
Top Width (ft) 819.02 Top Width (ft) 52.82 549.59 216.61
Vel Total (ft/s) 15.12 Avg. Vel. (ft/s) 18.93 14.98 17.08
Max ChI Dpth (ft) 37.65 Hydr. Depth (ft) 12.19 28.79 11.83
Conv. Total (cfs) 4552309.0 Conv. (cfs) 143875.9 4315700.0 92733.4
Length Wtd. (ft) 398.99 Wetted Per. (ft) 41. 79 971. 26 34.83
Min Ch E1 (ft) 1139.08 Shear (lb/sq ft) 1. 88 3.07 1. 61
Alpha 1. 01 Stream Power (lb/ft 5) 35.60 45.94 27.53
Frctn Loss (ft) 1.10 Cum Volume (acre-ft) 43.92 1323.28 92 .19
C & E Loss (ft) 0.19 Cum SA (acres) 7.72 51. 40 14.89

Warning: Divided flow computed for this cross-section.
Warning: The cross-section end points had to be extended vertically for the computed water surface.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for

additional cross sections.
Warning: The energy 1055 was greater than 1.0 ft (0.3 m). between the current and previous cross

section. This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,

water surface was used.

CROSS SECTION OUTPUT Profile tPost-RDM-100yr

E.G. Elev (ft)
Vel Head (ft)
W.S. E1ev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max ChI Dpth (ft)
Cony. Total (cfs)
Length Wtd. (it)
Min Ch E1 (ft)
Alpha
Frctn Loss (ft)
C & E Loss (ft)

1174.04
2.46

1171.58
1162.30

0.002516
169000.00

761. 56
12.59
32.50

3369340.0
399.73

1139.08
1. 00
1. 04
0.02

Element
Wt. n-Val.
Reach Len. (it)
Flow Area (sq ft)
Area (sq ft)

Flow (cfs)
Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)

Conv. (cfs)
Wetted Per. (ft)
Shear (lb/sq ft)
Stream Power (lb/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

Left OB
0.020

418.00
258.80
258.80
3792.86

27.34
14.66

9.47
75617.9

33.18
1. 22

17.95
24.04

2.58

Channel
0.035

399.63
12987.23
12987.23

162788.30
549.59
12.53
23.63

3245498.0
909.41

2.24
28.12

1064.56
51. 40

Right OB
0.020

382.00
182.63
705.04
2418.82

184.63
13.24

9.29
48223.8
27.26

1. 05
13.94
35.37

6.00
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Warning: Divided flow computed for this cross-section.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross

section. This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,

water surface was used.

CROSS SECTION

RIVER: Salt River
REACH: SR 202 RS: 233

INPUT
Description:
Station Elevation Data num= 98

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 1174.7 19.85 1176.02 21.56 1176.28 35.3 1176.2 59.24 1176.28

85.81 1176.22 103.51 1176.28 136.33 1176.16 164.81 1176.11 186.85 1176.06
191.63 1176.1 238.06 1176.06 239.2 1176.02 255.32 1175.82 256.02 1175.58
257.62 1175.25 258.92 1175.06 262.03 1175.01 268.78 1174.91 273.97 1174.41
279.07 1174.81 286.03 1174.74 289.33 1174.37 294.23 1174.04 294.8 1174.09
297.11 1174.5 300.59 1175.42 305.83 1176.58 312.82 1176.64 331.77 1176.47
331.8 1176.59 336.39 1173.05 342.92 1168.01 346.42 1165.31 362.69 1152.6

376.17 1152.08 379.97 1152.17 419.47 1151.98 460.48 1151.42 463.67 1151. 34
495.13 1151. 38 498.53 1151.44 499.02 1151.28 515.63 1149.35 529.45 1148.25

556.5 1144.6 568.51 1144.25 635.23 1141.86 675.27 1140.35 719.38 1139.58
752.15 1141.03 784.87 1142.68 828.56 1146.96 835.23 1147.33 870.3 1149.98

877.3 1150.66 903.15 1150.61 914.14 1150.64 945.98 1150.62 953.84 1150.61
964.26 1150.22 964.82 1150.19 966.93 1150.77 967.54 1151. 42 991.56 1175.69

1004.08 1175.9 1022.24 1163.41 1038.41 1162.22 1038.85 1162.31 1044.21 1162.85
1053.17 1162.86 1058.08 1163.42 1064.68 1164.24 1070.45 1164.87 1074.12 1166.01
1075.51 1166.51 1077.33 1167.11 1090.86 1168.95 1097.38 1170.48 1098.07 1170.45

1108.2 1171.02 1113.62 1171.28 1123.32 1171.64 1124.8 1171.79 1143.65 1171.84
1143.73 1171.86 1145.33 1171.63 1145.9 1171.68 1146.11 1171.66 1148.63 1171.1
1149.01 1170.89 1149.07 1170.9 1149.37 1170.65 1170.46 1169.07 1176.29 1169.3
1179.97 1169.61 1185.93 1170.42 1241.28 1171.69

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

0 .02 362.69 .035 966.93 .02

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
362.69 966.93 390 391. 95 394 .1 .3

Ineffective Flow num= 1
Sta L Sta R E1ev Permanent

991.56 1241.28 1176 F
Blocked Obstructions num= 6

Sta L Sta R E1ev Sta L Sta R E1ev Sta L Sta R Elev
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612
728.5

622
738.5

1180
1180

641. 5
776.5

651. 5
786.5

1180
1180

689.5
803.5

699.5
813.5

1180
1180

CROSS SECTION OUTPUT Profile #Pre-RDM-I00yr

E.G. Elev (ft) 1176.69 Element Left OB Channel Right OB
Vel Head (ft) 3.28 Wt. n-Val. 0.020 0.035 0.020
W.S. Elev (ft) 1173.41 Reach Len. (ft) 390.00 391.95 394.00
Crit W.S. (ft) 1164.09 Flow Area (sq ft) 277 . 69 14271.43 252.90
E.G. Slope (ft/ft) 0.003008 Area (sq ft) 277.69 14271.43 1335.86
Q Toccal (cfs) 215000.00 Flow (cfs) 4597.90 206298.70 4103.36
Top Width (ft) 826.96 Top Width (ft) 26.77 544.24 255.95
Vel Total (ft/s) 14.53 Avg. Vel. (ft/s) 16.56 14.46 16.23
Max Chl Dpth (ft) 33.83 Hydr. Depth (ft) 10.37 26.22 11. 30
Conv. Total (cfs) 3919944.0 Conv. (cfs) 83830.2 3761300.0 74813.7
Length Wtd. (ft) 391.96 Wetted Per. (ft) 33.90 922.68 31.83
Min Ch El (ft) 1139.58 Shear (lb/sq ft) 1. 54 2.90 1. 49
Alpha 1. 00 Stream Power (lb/ft s) 25.47 41.99 24.21
Fretn Loss (ft) 1. 06 Cum Volume (acre-ft) 29.95 1084.22 52.43
C & E Loss (ft) 0.14 Cum SA (acres) 3.40 46.39 10.31

Warning: Divided flow computed for this cross-section.
Warning: The cross-section end points had to be extended vertically for the computed water surface.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross

section. This may indicate the need for addit:onal cross sections.
Note: Multiple critical depths were found at this location. The critical depth with :he lowest, valid,

water surface was used.

CROSS SECTION OUTPUT Profile #Pre-RDM-Superflo

E.G. Elev (ft) 1179.02 Element Left OB Channel Right OB
Vel Head (ft) 2.93 Wt. n-Val. 0.020 0.035 0.020
W.S. Elev (ft) 1176.09 Reach Len. (ft) 390.00 391.95 394.00
Crit W.S. (ft) 1165.88 Flow Area (sq ft) 433.67 15727.97 2033.15
E.G. Slope (ft/ft) 0.002509 Area (sq ft) 433.67 15727.97 2033.15
Q Total (cfs) 250000.00 Flow (cfs) 6030.05 216525.60 27444.35
Top Width (ft) 979.48 Top Width (ft) 160.89 544.24 274.35
Vel Total (ft/s) 13.74 Avg. Vel. (ft/s) 13.90 13.77 13.50
Max Chl Dpth (ft) 36.51 Hydr. Depth (ft) 2.70 28.90 7.41
Cony. Total (cfs) 4991193.0 Conv. (cfs) 120388.6 4322884.0 547920.2
Length Wtd. (ft) 392.05 Wetted Per. (ft) 170.77 954.80 294.30
Min Ch El (ft) 1139.58 Shear (lb/sq ft) 0.40 2.58 1. 08
Alpha 1.00 Stream Power (lb/ft s) 5.53 35.52 14.61
Frctn Loss (ft) 1. 01 Cum Volume (acre-ft) 39.64 1178.56 75.50
C & E Loss (ft) 0.03 Cum SA (acres) 6.69 46.39 12.74

Warning: Multiple water surfaces were found that could balance the energy equation. The program
selected the water surface whose main channel velocity head was the closest to the previously
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computed cross section.
Warning: Divided flow computed for this cross-section.
Warning: The cross-section end points had to be extended vertically for the computed water surface.
Warning:. The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross

section. This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,

water surface was used.

CROSS SECTION OUTPUT Profile #Post-RDM-lOOyr

E.G. Elev (ft) 1172.98 Element Left OB Channel Right OB
Vel Head (ft) 2.62 Wt. n-Val. 0.020 0.035 0.020
W.S. Elev (ft) 1170.36 Reach Len. (ft) 390.00 391. 95 394.00
Crit W.S. (ft) 1161.61 Flow Area (sq ft) 202.07 12611.27 189.25
E.G. Slope (ftlft) 0.002704 Area (sq ft) 202.07 12611.27 660.18
Q Total (cfs) 169000.00 Flow (cfs) 2853.72 163503.50 2642.80
Top Width (ft) 703.37 Top Width (ft) 22.81 544.24 136.32
Vel Total (ft/s) 13.00 Avg. Vel. (ft/s) 14 .12 12.96 13.96
Max Chl Dpth (ft) 30.78 Hydr. Depth (ft) 8.86 23.17 9.78
Conv. Total (cfs) 3250152.0 Conv. (cfs) 54881.8 3144445.0 50825.5
Length Wtd. (ft) 391.96 Wetted Per. (ft) 28.91 886.08 27.54
Min Ch El (ft) 1139.58 Shear (lb/sq ft) 1.18 2.40 1.16
Alpha 1. 00 Stream Power (lb/ft s) 16.66 31.15 16.20
Frctn Loss (ft) 0.94 Cum Volume (acre-ft) 21.82 947.13 29.39
C & E Loss (ft) 0.12 Cum SA (acres) 2.34 46.39 4.60

Warning: Divided flow computed for this cross-section.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross

section. This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,

water surface was used.

CROSS SECTION

RIVER: Salt River
REACH: SR 202 RS: 232

INPUT
Description:
Station Elevation Data num= 97

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
o 1177.72 3.581177.88 20.75 1178.15 21.93 1178.13 27.22 1178.2

30.88 1178.31 33.48 1178.41 39.69 1178.61 47.56 1178.97 60.76 1179.61
80.19 1179.66 106.37 1179.54 107.1 1179.51 112.87 1179.52 132.36 1:79.47

151.96 1179.35 157.62 1179.34 163.69 1179.37 177.96 1179.27 182.88 1179.19
194.73 1179.17 208.14 1178.88 212.97 1179 232.27 1178.88 234.86 1178.72
236.29 11 78.6 241.16 :179.88 242.31 1180.09 243.1 1180.28 245.14 1180.64
245.93 1180.42 246.37 1180.23 248.31 1179.51 249.59 1178.87 249.99 1178.76
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251.29
262.84
286.24

321. 6
353.43
466.57
520.31
753.06
967.18

1014.45
1062.59
1118.79
1145.75

1178.48
1177.22
1176.49

1174.5
1150.89
1150.46
1145.14

1136.9
1150.79
1175.81

1162
1166.42
1168.92

251. 95
265.08
303.33

326.7
355.25
480.51
568.03
772.93

982.3
1025.15
1079.89
1130.87
1289.27

1178.37
1177.09
1175.73
1170.54
1150.94
1150.39
1144.74

1139.4
1150.81

1175.7
1162.12
1166.92
1172.21

254.13
268.86
306.35
328.22
415.96
482.68
574.52
843.04

986.8
1027.82
1089.66
1131.46

11 77.9
1176.77
1174.91
1169.37
1151. 17
1149.74
1144.21
1147.88
1151.86
1173.78
1162.75
1166.97

257.41
272.57
307.16
347.13
433.79
518.24
652.66
872.24
991.18

1033.86
1097.12
1131.79

1177.54
1176.64
1174.72
1154.69
1150.92
1145.38
1137.53
1148.65
1153.14
1169.79
1163.45
1167.03

260.64
283.35

319.3
351.91
446.05
518.52
670.58
944.64

1013.43
1045.21
1103.52
1144.95

1177.4
1176.4

1174.58
1150.95
:150.89

1145.4
1137.56
1149.97

1175.8
1162.16
1164.03

1168.8

Manning's n Values
Sta n Val Sta

o .02 351.91

num=
n Val

.035

3
Sta

982.3
n Val

.02

Lengths: Left Channel
400 406.03

Bank Sta: Left Right
351.91 982.3

Ineffective Flow num=
Sta L Sta R Elev

1013.43 1289.27 1176
Blocked Obstructions

Sta L Sta R Elev
636 646 1180

752.5 762.5 1180

1
Permanent

F
num=

Sta L
665.5
800.5

6
Sta R
675.5
810.5

E1ev
1180
1180

Right
412

Sta L
713.5
827.5

Coeff Contr.
.1

Sta R Elev
723.5 1180
837.5 1180

Expan .
. 3

CROSS SECTION OUTPUT Profile iPre-RDM-100yr

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max Ch1 Dpth (ft)
Conv. Total (cfs)
Length Wtd. (f1:)
Min Ch E1 (ft)
Alpha
Frctn Loss (ft)
C & E Loss (ft)

1175.49
2.82

1172.68
1162.13

0.002439
215000.00

886.19
13.42
35.77

4353222.0
406.07

1136.91
1. 01
0.87
0.14

Element
Wt. n-Va1.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)

Flow (cfs)
Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)

Conv. (cfs)
Wetted Per. (ft)
Shear (lb/sq ft)
Stream Power (lb/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

Left OB
0.020

400.00
303.32
303.32
4659.43
27.96
15.36
10.85

94342.0
35.41
1. 30

20.04
27.35
3.15

Channel
0.035

406.03
15349.31
15349.31

203937.40
570.39

13.29
26.91

4129232.0
962.30

2.43
32.27

950.96
41. 37

Right OB
0.020

412.00
371.79

1611.05
6403.16

287.84
17.22
13 .25

129648.3
36.56
1. 55

26.67
39.11

7.85

Warning: Divided flow computed for this cross-section.
Warning: The cross-section end points had to be extended vertically for the computed water surface.
Warning: The energy loss was greater than 1.0 it (0.3 m). between the current and previous cross
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section. This may indicate the need for additional cross sections.
Multiple critical depths were found at this location. The critical depth with the lowest, valid,
water surface was used.

CROSS SECTION OUTPUT Profile #Pre-RDM-Superflo

E.G. Elev (ft) 1177.97 Element Left OB Channel Right OB
Vel Head (ft) 3.27 Wt. n-Val. 0.020 0.035 0.020
W.S. Elev (ft) 1174.70 Reach Len. (ft) 400.00 406.03 412.00
Crit W.S. (ft) 1163.81 Flow Area (sq ft) 363.66 16505.54 430.70
E.G. Slope (ftlft) 0.002667 Area (sq ft) 363.66 16505.54 2199.61
Q Total (cfs) 250000.00 Flow (cfs) 5141.88 236719.00 8139.09
Top Width (ft) 906.51 Top Width (ft) 43.33 570.39 292.79
Vel Total (ft/s) 14.45 Avg. Vel. (ft/s) 14.14 14.34 18.90
Max ChI Dpth (ft) 37.80 Hydr. Depth (ft) 8.39 28.94 14.33
Conv. Total (cfs) 4840795.0 Conv. (cfs) 99563.2 4583633.0 157598.7
Length Wtd. (ft) 406.08 Wetted Per. (ft) 51. 41 986.62 39.40
Min Ch El (ft) 1136.91 Shear (lb/sq ft) 1.18 2.79 1. 82
Alpha 1. 01 Stream Power (lb/ft s) 16.65 39.95 34.39
Frctn Loss (ft) 0.95 Cum Volume (acre-ft) 36.07 1033.54 56.35
C & E Loss (ft) 0.16 Cum SA (acres) 5.78 41.37 10.18

Warning: Divided flow computed for this cross-section.
Warning: The cross-section end points had to be extended vertically for the computed water surface.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for

additional cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross

section. This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,

water surface was used.

CROSS SECTION OUTPUT Profile IPost-RDM-100yr

E.G. Elev (ft) 1171.92 Element Left OB Channel Right OB
Vel Head (ft) 2.22 Wt. n-Val. 0.020 0.035 0.020
W.S. Elev (ft) 1169.70 Reach Len. (ft) 400.00 406.03 412.00
Crit W.S. (ft) 1159.73 Flow Area (sq ft) 225.77 13650.95 292.59
E.G. Slope (ft/ft) 0.002155 Area (sq ft) 225.77 13650.95 902.57
Q Total (cfs) 169000.00 Flow (cfs) 2954.23 161669.30 4376.46
Top Width (ft) 765.38 Top Width (ft) 24.12 570.39 170.87
Vel Total (ftls) 11. 93 Avg. Vel. (ft/s) 13.08 11. 84 14.96
Max ChI Dpth (ft) 32.79 Hydr. Depth (ft) 9.36 23.93 11.64
Conv. Total (cfs) 3640883.0 Conv. (cfs) 63644.9 3482953.0 94285.1
Length Wtd. (ft) 406.07 Wetted Per. (ft) 30.55 926.57 32.39
Min Ch EI (ft) 1136.91 Shear (lb/sq ft) 0.99 1. 98 1. 22
Alpha :.00 Stream Power (lb/ft s) 13.01 23.47 18.17
Frctn Loss (ft) 0.77 Cum Volume (acre-ft) 19.91 828.98 22.32
C & E Loss (ft) 0.11 Cum SA (acres) 2.13 41. 37 3.21
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Warning: Divided flow computed for this cross-section.
No~e: Multiple critical depths were found at this location. The crit~cal depth w~th the lowest, valid,

water surface was used.

CROSS SECTION

RIVER: Salt River
REACH: SR 202 RS: 231

INPUT
Description:
Station Elevation Data num~ 95

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
o 1178.83 12.43 1178.78 16.79 1178.67 26.54 1178.6 28.8 1178.58

33.91 1178.44 38.07 1178.39 38.97 1178.35 48.81 1178.24 49.78 1178.21
53.45 1178.15 64.32 1178.07 64.99 1178.11 66.22 1178.07 72.06 1177.96
76.61 1177.95 78.72 1177.9 87.64 1177.85 90.22 1177.86 92.44 1177.81

99 1177.76 101. 23 11 77.77 102.82 1177.73 127.99 1177.51 134. 06 1177.55
135.02 1177.53 135.6 1177.48 137.93 11 77.47 140.15 1177.37 143.4 1177.32
144.45 1177.23 149.25 1177.08 150.79 11 77.07 154.8 1177.49 158.48 1178.13
158.84 1177.63 160.48 1175 162.73 1174.73 168.26 1174.45 171.25 1174.29
173.85 1174.35 173.88 1174.67 173.92 1174.46 179.93 1169.65 198.3 1154.94
202.69 1151.6 206.86 1151. 55 224.85 1150.92 278.02 1150.91 314.01 1150.58
317.19 1150.2 352.31 1146.29 355.24 1148.62 364.04 1148.04 498.82 1138.86
572.59 1140.26 579.46 1140.6 656.72 1141.91 737.65 1144.21 742.53 1144.67
750.57 1145.35 822.18 1148.74 843.27 1149.87 848.45 1150.15 857 1150.22
873.91 1150.44 885.98 1150.4 893.36 1150.42 901.47 1150.49 905.26 1150.53
928.911174.11 931.55 1174.42 939.21 1174.66 950.31 1168.14 957.43 1165.43
962.6B 1165.85 979.47 1166.72 984.99 1167.3 988.55 1167.72 1004 1170.74

1018.02 1173.29 1027.15 1175 1027.19 1174.86 1028.84 1174.27 1029.15 1174.3
1031.37 1173.74 1044.84 1173.79 1045.35 1173.69 1073.91 1169.79 1076.12 1169.61

1077.7 1169.41 1078.23 1169.29 1078.79 1169.21 1079.3 1169.18 1235.38 1172.76

Manning's n Values num~ 3
Sta n Val Sta n Val Sta n Val

0 .02 202.69 .035 901. 47 .02

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
202.69 901.47 375 405.87 440 .1 .3

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

939.21 1235.38 1175 F
Blocked Obstructions num~ 6

Sta L Sta R Elev Sta L Sta R Elev Sta L Sta R Elev
566 576 1180 595.5 605.5 1180 643.5 653.5 1180

682.5 692.5 :180 730.5 740.5 1180 757.5 767.5 1180

CROSS SECTION OUTPUT Profile tPre-RDM-100yr
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E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ftls)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wtd. (ft)
Min Ch El (ft)
Alpha
Frctn Loss (ft)
C & E Loss (ft)

1174. 48
2.35

1172.13
1160.87

0.001903
215000.00

909.42
12.29
33.27

4928925.0
405.95

1138.86
1. 00
0.81
0.01

Element
Wt. n-Val.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)

Flow (cfs)
Top Width (ft)
Avg. Vel. (ftls)
Hydr. Depth (ft)

Conv. (cfs)
Wetted Per. (ft)
Shear (lb/sq ft)
Stream Power (lb/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

Left OB
0.020

375.00
267.34
267.34
3493.19
25.86
13.07
10.34

80082.3
33.02
0.96

12.57
24.73

2.91

Channel
0.035

405.87
16904.23
16904.23

207015.00
638.78
12.25
26.46

4745867.0
994.04

2.02
24.74

800.64
35.74

Right OB
0.020

440.00
315.94
818.67

4491.82
244.78

14.22
12.41

102975.9
34.38

1. 09
15.52
27.62
5.33

Warning: Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location. The critical depth with the :owest, valid,

water surface was used.

CROSS SECTION OUTPUT Profile iPre-RDM-Superflo

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wtd. (ft)
Min Ch El (ft)
Alpha
Frctn Loss (ft)
C & E Loss (ft)

1176.86
2.73

1174.13
1162.46

0.002064
250000.00

982.71
13.25
35.27

5502440.0
405.95

1138.86
1. 00
0.87
0.01

Element
Wt. n-Val.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)

Flow (cfs)
Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)

Conv. (cfs)
Wetted Per. (ft)
Shear (lb/sq ft)

Stream Power (lb/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

Left OB
0.020

375.00
321.54
321. 54
4653.43
28.36
14.47
11.34

102420.9
36.22

1.14
16.56
32.93
5.45

Channel
0.035

405.87
18181.48
18181. 48
239617.00

638.78
13.18
28.46

5273912.0
1018.04

2.30
30.33

871. 88
35.74

Right OB
0.020

440.00
368.85

1390.02
5729.59

315.57
15.53
13.36

126106.8
37.36
1. 27

19.76
39.38
7.30

Warning:
Warning:
Note:

Divided flow computed for this cross-section.
The cross-section end points had to be extended vertically for the computed water surface.
Multiple critical depths were found at this location. The critical depth with the lowest, valid,
water surface was used.

CROSS SECTION OUTPUT Profile iPost-RDM-100yr

E.G. Elev (ft)
Vel Head (ft)

11 71. 04
1. 86

-.._'..-.., ---
Right OB

0.020

-\
Channel

0.035
Left OB

0.020
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W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ftl s)
Max ChI Dpth (ft)
Cony. Total (cfs)
Length Wtd. (ft)
Min Ch El (ft)
Alpha
Frctn Loss (ft)
C & E Loss (ft)

1169.18
1158.63

0.001683
169000.00

731.15
10.93
30.32

4::.19955.0
405.96

1138.86
1.00
0.73
0.02

Reach Len. (ft)
Flow Area (sq tt)
Area (sq tt)

Flow (cfs)
Top Width (tt)
Avg. Vel. (ft/s)
Hydr. Depth (ft)

Cony. (cfs)
Wetted Per. (ft)
Shear (lb/sq ft)
Stream Power (lb/ft s)
Cum Vo:ume (acre-ft)
Cum SA (acres)

375.00
196.53
196.53
2180.02

22.18
11. 09
8.86

53145.4
28.30
0.73
8.09

17.97
1. 92

405.87
15021.18
15021.18

163800.70
638.78

10.90
23.52

3993203.0
958.67

1. 65
17.95

695.35
35.74

440.00
245.26
353.95
3019.33
70.19
12.31
10.90
73606.6
30.21
0.85

10.50
16.38

2.07

Warning: Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,

water surface was used.

CROSS SECTION

RIVER: Salt River
REACH: SR 202 RS: 230

INPUT
Description:
Station Elevation Data num= 99

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
o 1173.76 57.34 1174.13 60.29 1174.41 74.58 1175 88.64 1175.78

101.99 1176.18 108.04 1176 108.43 1176.08 108.51 1176.28 112.7 1176.68
116.45 1176.59 122.66 1176.64 122.9 1176.71 123.98 1176.63 138.51 1176.62
155.11 1176.87 177.12 1177.06 191.46 1176.98 236.06 1177 272.52 1176.32
282.61 1176.29 292.18 1176.13 305.26 1176.38 308.81 1176.08 315.74 1176.22
318.7 1176.19 324.52 1176.41 346.8 1176.55 373.26 1175.92 382.6 1175.01

392.63 1174.6 399.84 1174.62 411.43 1174.84 425.96 1174.67 430.67 1174.25
439.74 1173.6 446.21 1173.3 453.68 1173.15 461.26 1172.08 464.4 1171.88
467.741171.93 472.83 1173.31 476.21 1174 480.59 1174.35 496.88 1174.1
496.98 1174.19 505.62 1167.29 505.67 1167.26 511.29 1162.74 524.18 1150.97
565.77 1150.71 617.42 1150.63 659.05 1150.07 677.83 1149.17 690.93 1145.77
703.57 1144.88 743.69 1144.2 817.37 1146.79 845.16 1146.91 668.98 1144.17

900.3 1144 993.45 1144.6 998.45 1144.45 1013.01 1144.68 1071.15 1144.63
1104.28 1146.31 1122.03 1147.61 1146.85 1150.02 1193.34 1150.51 1209.13 1150.4
1232.62 1150.71 1249.02 1150.76 1271.07 1151.94 1276.76 1152.15 1278.67 1152.14
1284.84 1152.37 1285.49 1152.41 1307.77 1174.22 1310.85 1174.47 1320.86 1174.73
1323.68 1174.6 1338.3 1172.93 1355.86 1173.59 1358.76 1173.84 1360.71 1174.11
1362.41 1174.16 1367.43 1173.87 1373.81 1173.97 1412.78 1174.7 1414.54 1173.97
1416.69 1173.69 1418.06 1173.66 1418.54 1173.58 1420.64 1173.7 1489.64 1174.06
1496.12 1174.36 1497.37 1174.52 1504.84 1173.82 1542.61 1173.97
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Manning's n Values
Sta n Val Sta

o .02 524.18

num- 3
n Val Sta

.035 1284.84
n Val

.02

Bani< Sta: Left. Right Lengths: Left Channel Right Coeff Contr. Expan.
524.18 1284.84 420 385.93 365 .1 .3

Ineffective Flow num:=. 1
St.a L Sta R Elev Permanent.

0 496.88 1176 F
Blocked Obstructions num; 6

Sta L Sta R Elev Sta L Sta R Elev St.a L Sta R Elev
946 956 1180 975.5 985.5 1180 1023.5 1033.5 1180

1062.5 1072.5 1180 1110.5 1120.5 1180 1137.5 1147.5 1180

CROSS SECTIOK OUTPUT Profile #Pre-RDM-IOOyr

E.G. Elev (ft) 1173.66 Element Left OB Channel Right OB
Vel Head (ft) 2.48 Wt. n-Va1. 0.020 0.035 0.020
W.S. Elev (ft) 1171.17 Reach Len. (ft) 420.00 385.93 365.00
Crit W.S. (ft) 1161.81 Flow Area (sq ft) 228.81 16575.31 191.96
E.G. Slope (ft/ft) 0.002116 Area (sq ft) 228.81 16575.31 191.96
Q Total (cfs) 215000.00 Flow (cfs) 2968.05 209633.90 2398.03
Top Width (ft) 743.89 Top Width (ft) 23.42 700.66 19.81
Vel Total (ft/s) 12.65 Avg. Vel. (ft/s) 12.97 12.65 12.49
Max Chl Dpth (ft) 27.17 Hydr. Depth (ft) 9.77 23.66 9.69
Conv. Total (cfs) 4673901. 0 Conv. (cfs) 64522.6 4557247.0 52131.0
Length Wtd. (ft) 386.04 Wetted Per. (ft) 30.94 1005.75 27.47
Min Ch El (ft) 1144.00 Shear (lb/sq ft) 0.98 2.18 0.92
Alpha 1. 00 Stream Power (lb/ft s) 12.67 27.53 11. 53
Frctn Loss (ft) 0.61 Cum Volume (acre-ft) 22.60 644.66 22.51
C & E Loss (ft) 0.26 Cum SA (acres) 2.69 29.50 4.00

Warning: Divided flow computed for this cross-section.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for

additional cross sections.
Note: Multiple crit.ical depths were found at this location. The critical depth with the lowest, va:id,

water surface was used.

CROSS SECTION OUTPU~ Profile #Pre-RDM-Superflo

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)

11 75.98
2.85

1173.13
1163.28

0.002247
250000.00

773.63
13.54
29.13

Element
Wt. n-Val.
Reach Len. 1ft)
Flow Area (sq ft)
Area (sq ft)

Flow (cfs)
Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
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Right 08
0.020

365.00
233.40
233.40

3193.00
28.79
13.68
8.11

-'..

Channel
0.035

385.93
17946.95
17946.95

242862.20
700.66

13.53
25.61

-

Left OB
0.020

420.00
277.05
291. 27
3944.83

44.18
14.24
10.71

------..-_.
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Conv. Total (cfs)
Length Wtd. (ft)
Min Ch El (ft)
Alpha
Frctn Loss (ft)
C & E Loss (ft)

Table 6
HEC-RAS Report

5274072.0 Conv. (cfs) 83221. 4 5123490.0 67360.5
386.07 Wetted Per. (ft) 34.08 1029.24 37.26

1144.00 Shear (lb/sq ft) 1.14 2.45 0.88
1. 00 Stream Power (lb/ft s) 16.24 33.10 12.02
0.65 Cum Volume (acre-ft) 30.29 703.57 31.18
0.30 Cum SA (acres) 5.14 29.50 5.56

Warning: Div~ded flow computed for this cross-section.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for

additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,

water surface was used.

CROSS SECTION OUTPUT Profile #Post-RDM-I00yr

E. G. Elev (ft) 1170.29 Element Left OB Channel Right OB
Vel Head (ft) 2.01 Wt. n-Val. 0.020 0.035 0.020
W.S. Elev (ft) 1168.28 Reach Len. (ft) 420.00 385.93 365.00
Crit 1'1.5. (ft) 1159.71 Flow Area (sq ft) 166.39 14551. 42 138.99
E.G. Slope (ft/ft) 0.001946 Area (sq ft) 166.39 14551.42 138.99
Q Total (cfs) 169000.00 Flow (cfs) 1864.71 165638.70 :496.60
Top Width (ft) 737.32 TOp Width (ft) 19.80 700.66 16.86
Vel Total (ft/s) 11.38 Avg. Vel. (ft/s) 11. 21 11. 38 10.77
Max ChI Dpth (ft) 24.28 Hydr. Depth (ft) 8.40 20.77 8.24
Conv. Total (cfs) 3831082.0 Conv. (cfs) 42271.3 3754884.0 33926.7
Length Wtd. (ft) 386.01 Wetted Per. (ft) 26.31 971.09 23.34
Min Ch El (ft) 1144.00 Shear (lb/sq ft) 0.77 1. 82 0.72
Alpha 1. 00 Stream Power (lb/ft s) 8.61 20.72 7.79
Frctn Loss (ft) 0.56 Cum Volume (acre-ft) 16.41 557.58 13.89
C & E Loss (ft) 0.21 Cum SA (acres) 1. 73 29.50 1. 63

Warning: Divided flow computed for this cross-section.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for

additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,

water surface was used.

CROSS SECTION

RIVER: Salt River
REACH: SR 202

INPUT
Description:
Station Elevation

Sta Elev
a 1172.65

RS: 229

Data num;
Sta Elev

33.67 1172.54

99
Sta Elev

50.76 1172.21
Sta Elev

62.85 1172.93
Sta Elev

72.96 1172.86
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112.16 1173.93 119.21 1173.85 141.41 1173.68 160.1 11 73.88 236.33 1173.98
270.98 1173.94 282.29 1173.74 300.99 1173.73 308.89 1172.48 317.67 1170.83
322.6 1171.49 332.92 1174.02 346.96 1173.85 350.12 1173.49 350.29 1173.62

350.62 1174.09 350.63 1174 356.96 1169.49 357.01 1169.45 363.82 1164.6
367.33 1161.95 380.92 1152. 03 438.28 1150.74 510.6 1150.12 557.27 1148.39
569.47 1148.06 628.53 1145.86 672.18 1143.46 724.1 1142.07 757.74 1142.66
808.53 1143.73 846.02 1144.65 893.97 1145.13 948.62 1144.76 1013.67 1144.81

1035.82 1144.66 1088.8 1143.51 1098.28 1143.47 1118.6 1145.55 1165.18 1149.47
1189.61 1150.96 1204.88 1151.01 1222.76 1151.41 1238.86 1151.63 1276.94 1153.14
1279.16 1153.34 1280.33 1153.35 1280.37 1153.35 1284.83 1153.36 1287.89 1153.73
1291.56 1154.03 1314.64 1175.21 1317.3 1175.78 1327.82 1175.72 1330.44 1176.05
1343.68 1182.97 1346.42 1184.19 1348.7 1185.07 1352.55 1183.49 1367.74 1183.92
1371.05 1183.94 1374.57 1184.74 1377.86 1184.22 1390.67 1176.25 1397.7 1173.79
1402.65 1172.89 1406.58 1172.87 1417.66 1173.13 1429.15 1173.18 1432.18 1174.12
1437.72 1174.42 1437.77 1175.86 1440.66 1175.53 1445.79 1175.86 1445.85 1175.06
1448.11 1175.86 1448.13 1174.64 1449.01 1173.56 1450.48 1173.29 1452.36 1173.19
1455.22 1172.75 1456.92 1172.62 1457.17 1172.83 1457.53 1172.91 1485.61 1173.35
1503.11 1173 1515.68 1172.87 1524.91 1173.08 1538.43 1173.14 1582 1173.89
1629.84 1174.17 1633.46 1174.39 1636.97 1174.05 1644.45 1174.08

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

0 .02 380.92 .035 1280.37 .02

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
380.92 1280.37 450 397.68 360 .1 .3

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

0 350.62 1176 F
1317.3 1644.45 1176 F

Blocked Obstructions num= 6
Sta L Sta R E1ev Sta L Sta R E1ev Sta L Sta R E1ev

980 990 1180 1009.5 1019.5 1180 1057.5 1067.5 1180
1096.5 1106.5 1180 1144.5 1154.5 1180 1171.5 1181.5 1180

CROSS SECTION OUTPUT Profile fPre-RDM-100yr

E.G. Elev (ft) 1172.79 Element Left OB Channel Right OB
Vel Head (ft) 1. 61 Wt. n-Val. 0.020 0.035 0.020
W.S. Elev (ft) 1171.17 Reach Len. (ft) 450.00 397.68 360.00
Crit W.S. (ft) 1159.46 Flow Area (sq ft) 250.73 20495.49 356.93
E.G. Slope (h/ft) 0.001219 Area (sq ft) 251.47 20495.49 356.93Q Total (cfs) 215000.00 Flow (cfs) 2537.27 208234.30 4228.47
Top Width (ft) 900.00 Top Width (ft) 30.68 839.45 29.87
Vel Total (ft/s) 10.19 Avg. Vel. (ft/s) 10.12 10.16 11.85
Max ChI Dpth (ft) 29.10 Hydr. Depth (ft) 9.53 24.42 11.95
Cony. Total (cfs) 6157451. 0 Cony. (cfs) 72665.6 5963685.0 :21100.5
Length Wtd. (ft) 399.35 Wetted Per. (ft) 32.54 1142.26 36.58
Min Ch El (ft) 1142.07 Shear (lb/sq ft) 0.59 1. 37 0.74
Alpha 1. 00 Stream Power (lb/ft s) 5.93 13.88 8.80
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Table 6

HEC-RAS Report

Frctn Loss (ft)
C & E Loss (ft)

0.46
0.03

Cum Volume (acre-ft)
Cum SA (acres)

20.28
2.43

480.44
22.67

20.21
3.79

Warning: Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,

water surface was used.

CROSS SECTION OUTPUT Profile #Pre-RDM-Superflo

E.G. Elev (f1;) 1175.03 Element Left OB Channel Right OB
Vel Head (ft) 1. 85 Wt. n-Val. 0.020 0.035 0.020
W.S. Elev (ft) 1173.18 Reach Len. (ft) 450.00 397.68 360.00
Crit W.S. (ft) 1160.75 Flow Area (sq ft) 306.42 22181.36 419.12
E.G. Slope (ft/ft) 0.001292 Area (sq ft) 382.63 22181.36 433.49
Q Total (cfs) 250000.00 Flow (cfs) 3411.26 241188.00 5400.76
Top Width (ft) 1106.99 Top Width (ft) 138.81 839.45 :28.74
Vel Total (ft/s) 10.91 Avg. Vel. (ft/s) 11. 13 10.87 12.89
Max ChI Dpth (ft) 31.11 Hydr. Depth (ft) 10.52 26.42 13.07
Conv. Total (cfs) 6954570.0 Conv. (cfs) 94895.3 6709435.0 150239.7
Length Wtd. (ft) 399.40 Wetted Per. (ft) 36.01 1166.36 39.55
Min Ch E1 (ft) 1142.07 Shear (lb/sq ft) 0.69 1. 53 0.85
Alpha 1.00 Stream Power (lb/ft s) 7.64 :6.68 11.02
Frctn Loss (ft) 0.48 Cum Volume (acre-ft) 27.04 525.81 28.39
C & E Loss (ft) 0.04 Cum SA (acres) 4.26 22.67 4.90

Warning:
Warning:
Note:

Divided flow computed for this cross-section.
The cross-section end points had to be extended vertically for the computed wa~er surface.
Multiple critical depths were found at this location. The critical depth with the lowest, valid,
water surface was used.

CROSS SECTION OUTPUT Profile #Post-RDM-I00yr

E.G. Elev (ft) 1169.52 Element Left OB Channel Right DB
Vel Head (ft) 1. 30 Wt. n-Val. 0.020 0.035 0.020
W.S. Elev (ft) 1168.22 Reach Len. (ft) 450.00 397.68 360.00
Crit W.S. (ft) 1157.59 Flow Area (sq ft) 179.08 18014.85 273.43
E.G. Slope (ft/ft) 0.001123 Area (sq ft) 179.08 18014.85 273.43
Q Total (cfs) 169000.00 Flow (cfs) 1556.44 164610.40 2833.18
Top Width (ft) 888.28 Top Width (ft) 22.18 839.45 26.65
Vel Total (f1;/s) 9.15 Avg. Vel. (ft/s) 8.69 9.14 10.36
Max Chl Dpth (ft) 26.15 Hydr. Depth (ft) 8.07 21. 46 10.26
Conv. Total (cfs) 5043075.0 Conv. (cfs) 46445.2 4912086.0 84543.9
Length Wtd. (ft) 399.28 Wetted Per. (ft) 27.46 1106.80 32.21
Min Ch El (ft) 1142.07 Shear (lb/sq ft) 0.46 1.14 0.60
Alpha 1. 00 Stream Power (lb/ft s) 3.97 10.43 6.17
Frctn Loss (ft) 0.43 Cum Volume (acre-ft) 14.74 413.31 12.16
C & E Loss (ft) 0.01 Cum SA (acres) 1. 53 22.67 1. 44
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Warning: Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,

water surface was used.

CROSS SECTION

RIVER: Salt River
REACH: SR 202 RS: 228

INPUT
Description:
Station Elevation Data num= 100

Sta E1ev Sta Elev Sta Elev Sta Elev Sta Elev
o 1170.84 5.02 1170.93 15.17 1170.7 17.14 1170.69 25.81 1170.98

39.56 1171.62 46.42 1171.74 54.42 1171. 99 63.44 1172.86 70.07 1173.13
77.39 1171.82 89.42 1174.13 94.64 1174.04 105.15 1173.74 105.78 1173.9

105.95 1174.09 114.06 1167.83 114.12 1167.78 115.17 1166.97 138.44 1150.41
173.61 1149 186.17 1148.67 239.83 1149.22 275.95 1149.77 296.36 1149.88
312.57 1149.38 356.02 1149.02 373.3 1148.92 377.24 1148.95 386.39 1148.78
511.761147.36 595.14 1146.06 620.02 1:46.14 699.09 1146.85 770.91 1147.89
841.36 1148.31 902.27 1148.85 938.81 1150.63 983.22 1151.75 1005.84 1151.07

1009.72 1150.83 1021.73 1150.96 1093.5 1151.2 1118.46 1151.87 1127.03 1151.96
1175.35 1153.9 1175.391153.902 1192.62 1154.58 1202.19 1162.87 1207.78 1167.84
1213.01 1172.57 1215.38 1174.77 1217.74 1175.13 1228.96 1175.27 1244.51 1175.58
1258.14 1175.46 1278.1 1175.86 1283.56 1176.57 1286.73 1176.91 1290.35 1177.35
1294.96 1178.69 1300.83 1181.63 1304.1 1182.43 1307.51 1182.52 1313.61 1182.61
1324.36 1182.89 1332.31 1182.66 1337.95 1183.23 1340.65 1182.27 1347.54 1177.77
1354.26 1174.29 1356.35 1173.79 1358.65 1173.78 1359.05 1173.74 1361.93 1172.92
1362.93 1172.71 1364.38 1172.18 1366.21 1171.73 1369.21 1171.16 1375.63 1170.67
1387.98 1169.98 1403.84 1169.67 1414.87 1169.7 1419.2 1169.65 1429.99 1169.66

1435.9 1169.44 1437.95 1169.31 1443.46 1169.1 1513.85 1168.75 1535.01 1168.7
1535.06 1168.66 1536.24 1168.58 1543.83 1168.3 1551.14 1168.66 1560.73 1168.65
1601.95 1169.2 1609.11 1169.4 1613.2 1169.31 1616.31 1169.42 1620.11 1171.11

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

0 .02 173.61 .035 1192.62 .02

Bank Sta: Left Right Lengths: Left Channel Right Coeff Centro Expan.
173.61 1192.62 422 378.69 375 .1 .3

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

0 105.95 1176 F
1217.74 1620.11 1176 F

Blocked Obstructions num= 6
Sta L Sta R Elev Sta L Sta R E1ev Sta L Sta R E1ev

948 958 1180 977.5 987.5 1180 1025.5 1035.5 1180
1064.5 1074.5 1180 1112.5 1122.5 1180 1139.5 1149.5 1180

Page 47 of72- - -, - - - - - ... - .-W> - - .. .. •• - .. - ~



- - - - .. - - - - - .. - - '- - - -' - -
CROSS SECTION OUTPUT Profile #Pre-RDM-I00yr

Table 6
HEC-RAS Report

E.G. Elev (ft) 1172.30 Element Left DB Channel Right OB
Vel Head (ft) 1. 52 Wt. n-Val. 0.020 0.035 0.020
W.S. Elev (ft) 1170.78 Reach Len. (ft) 422.00 378.69 375.00
Crit W.S. (ft) 1160.29 Flow Area (sq ft) 1032.10 21052.58 150.52
E.G. Slope (ft/h) 0.001072 Area (sq ft) 1032.55 21052.58 550.86
Q Total (cfs) 215000.00 Flow (cfs) 15097.63 198675.00 1227.33
Top Width (ft) 1294.40 Top Width (ft) 71.76 959.01 263.63
Vel Total (it/s) 9.67 Avg. Vel. (ft/s) 14.63 9.44 8.15
Max Chl Dpth (ft) 24.72 Hydr. Depth (ft) 16.29 21. 95 8.17
Conv. Total (cfs) 6566217.0 Conv. (cfs) 461089.8 6067644.0 37483.4
Length Wtd. (ft) 381.08 Wetted Per. (ft) 70.00 1190.21 24.53
Min Ch El (ft) 1146.06 Shear (lb/sq ft) 0.99 1.18 0.41
Alpha 1. 04 Stream Power (lb/ft s) 14.44 11.17 3.35
Frctn Loss (ft) 0.49 Cum Volume (acre-ft) 13.65 290.79 16.46
C & E Loss (ft) 0.06 Cum SA (acres) 1. 90 14.46 2.58

Warning: Divided flow computed for this cross-section.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for

additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,

water surface was used.

CROSS SECTION OUTPUT Profile #Pre-RDM-Superflo

E.G. Elev (ft) 1174.52 Element Left OB Channel Right DB
Vel Head (ft) 1.72 Wt. n-Val. 0.020 0.035 0.020
W.S. Elev (ft) 1172.80 Reach Len. (ft) 422.00 378.69 375.00
Crit W.S. (ft) 1161.52 Flow Area (sq ft) 1162.57 22986.98 189.91
E.G. Slope (ft/ft) 0.001103 Area (sq ft) 1257.86 22986.98 1101.43
Q Total (cfs) 250000.00 Flow (cfs) 18108.37 230193.60 1698.01
Top Width (ft) 1376.63 Top Width (ft) 139.38 959.01 278.24
Vel Total (ft/s) 10.27 Avg. Vel. (ft/s) 15.58 10.01 8.94
Max Chl Dpth (ft) 26.74 Hydr. Depth (ft) 17.62 23.97 9.20
Conv. Total (cfs) 7527756.0 Conv. (cfs) 545261.5 6931366.0 51128.9
Length Wtd. (ft) 381.20 Wetted Per. (it) 73.30 1214.42 27.53
Min Ch El (ft) 1146.06 Shear (lb/sq ft) 1. 09 1. 30 0.47
Alpha 1. 05 Stream Power (lb/ft s) 17.01 13.05 4.25
Frctn Loss (ft) 0.49 Cum Volume (acre-it) 18.57 319.62 22.04
C & E Loss (ft) 0.06 Cum SA (acres) 2.82 14.46 3.22

Warning: Divided flow computed for this cross-section.
Warning: The cross-section end points had to be extended vertically for the computed water surface.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for

additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,
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water surface was used.

CROSS SECTION OUTPUT Profile #Post-RDM-lOOyr

E.G. Elev (ft) 1169.07 Element Left OB Channel Right 08
Vel Head (ft) 1. 26 Wt. n-Val. 0.020 0.035 0.020
W.S. Elev (ft) 1167.81 Reach Len. (ft) 422.00 378.69 375.00
Crit W.S. (ft) 1158.62 Flow Area (sq ft) 849.61 18204.70 100.71
E.G. Slope (ft/ft) 0.001044 Area (sq ft) 849.61 18204.70 100.71
Q Total Icfs) 169000.00 Flow (cfs) 11299.07 156993.20 707.77
Top Width (ft) 1033.67 Top Width (ft) 59.53 959.01 15.13
Vel Total (ft/s) 8.82 Avg. Vel. (ft/s) 13.30 8.62 7.03
Max ChI Dpth (ft) 21.75 Hydr. Depth (ft) 14.27 18.98 6.66
Conv. Total (cfs) 5231473.0 Conv. (cfs) 349767.8 4859795.0 21909.5
Length Wtd. (ft) 380.90 Wetted Per. (ft) 65.14 1154.58 20.10
Min Ch El (ft) 1146.06 Shear (lb/sq ft) 0.85 1. 03 0.33
Alpha 1. 04 Stream Power (lb/ft s) 11.30 8.86 2.29
Frctn Loss (ft) 0.49 Cum Volume (acre-ft) 9.43 247.98 10.62
C & E Loss (ft) 0.06 Cum SA (acres) 1.11 14.46 1. 27

Warning: Divided flow computed for this cross-section.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). ~his may indicate the need for

additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,

water surface was used.

CROSS SECTION

RIVER: Salt River
REACH: SR 202 RS: 123.55

INPUT
Description:
Station Elevation Data num= 101

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
o 1173.25 20.08 1173.16 28.7 1172.31 40.42 1173.76 43.3 1174.43

47.89 1174.46 47.93 1174.62 52.26 1174.64 55.3 1175.04 67.25 1175.39
71.05 1175.29 80.741175.78 109.52 1176.28 115.741176.54 152.73 1177.17

168.22 1177.74 178.711177.79 181. 86 1178.04 190.14 1178.14 192.48 1178.55
208.28 1179.17 226.19 1179.52 253.96 1180.45 255.79 1180.68 256.99 1180.46
284.66 1180.86 291.24 1180.25 312.141179.75 332.51 1179.89 338.28 1179.14
342.04 1179.82 345.86 1180.02 350.88 1177.24 354.8 1175.65 357.11 1175.06
359.27 1174.04 366.1 1173.41 382.56 1173.13 399.78 1174.28 403.91 1174.22
427.02 1165.03 427.1 1165 464.42 1152.41 468.85 1151. 95 476.7 1151.59
520.03 1150.79 534.12 1150.32 641.27 1149.99 670.83 1150.68 725.88 1150.32
792.21 1149.16 844.03 1149.07 890.9 1148.46 1021.11 1147.99 1113.69 1148.1

1181.12 1150.44 1232.58 1151.08 1252.91 1150.99 1310.04 1154.34 1323.36 1154.78
1364.2 1154.26 1394.54 1155.21 1400.54 1159.38 1404.41 1161.78 1407.14 1162.49
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1461. 3 1171.5 1487.92 1172.33 1487.98 1172.34 1504.75 1172.86 1514.38 1166.52
1517.11 1165.19 1524.26 1165.04 1528.53 1165.23 1544.36 1165.36 1554.34 1166.97
1555.5 1167.41 1562.29 1171.48 1569.4 1173.88 1573.6 1174.49 1577.54 1174.56

1582.57 1174.15 1588.77 1173.04 1593.05 1172.73 1594.49 1172.23 1602.82 1171.75
1606.78 1171.2 1608 1171.42 1610.59 1171.37 1617.11 1172.18 1623.5 1173.35
1640.77 1177.67 1643.67 1178.68 1663.82 1179.07 1675.69 1178.98 1692.6 1178.07
1701.22 1177.24 1715.21 1174.95 1719.61 1174.46 1741.91 1172.84 1760.22 1172.66
1799.83 1172.7

Manning's n Values num== 3
Sta n Val Sta n Val Sta n Val

0 .02 476.7 .035 1394.54 .02

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
476.7 1394.54 120.43 120.79 122.1 .3 .5

Ineffective Flow num= 2
Sta L Sta R Elev Perman en::

0 284.66 1181 F
1504.74 1799.83 1181 F

Blocked Obstructions num= 6
Sta L Sta R Elev Sta L Sta R Elev Sta L Sta R Elev

1340 1350 1180 1369.5 1379.5 1180 1417.5 1427.5 1180
1456.5 14 66.5 1180 1504.5 1514.5 1180 1531.5 1541. 5 1180

CROSS SECTION OUTPUT Profile fPre-RDM-100yr

E.G. Elev (ft) 1171. 76 Element Left OB Channel Right OB
Vel Head (ft) 2.11 Wt. n-Va1. 0.020 0.035 0.020
W.S. Elev (ft) 1169.64 Reach Len. (ft) 22.00 22.00 22.00
Crit W.S. (ft) 1162.09 Flow Area (sq ft) 652.96 17594.19 237.44
E.G. Slope (ft/ft) 0.001540 Area (sq ft) 652.96 17594.19 366.07
Q Total (cfs) 215000.00 Flow (cfs) 8929.27 203950.70 2120.01
Top Width (ft) 1039.44 Top Width (ft) 61. 28 897.84 80.32
Vel Total (ft/s) 11. 63 Avg. Vel. (ft/s) 13.68 11. 59 8.93
Max ChI Dpth (ft) 21.65 Hydr. Depth (ft) 10.66 19.60 5.21
Cony. Total (cfs) 5479566.0 COny. (cfs) 227574.6 5197960.0 54031.4
Length Wtd. (ft) 22.00 Wetted Per. (ft) 64.27 958.44 57.32
Min Ch El (ft) 1147.99 Shear (lb/sq ft) 0.98 1. 76 0.40
Alpha 1. 01 Stream Power (lb/ft s) 13.35 20.45 3.55
Frctn Loss (ft) 0.04 Cum Volume (acre-ft) 5.48 122.80 12.52
C & E Loss (ft) 0.11 Cum SA (acres) 1.26 6.39 1. 09

Warning: Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,

energy was used.

CROSS SECTION OUTPUT Profile #Pre-RDM-Superflo

E.G. Elev (ft) 1173.97 Element Left OB Channel Right OB
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HEC-RAS Report

Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ftls)
Max Chl Dpth (ft)
Cony. Total (cfs)
Length Wtd. (ft)
Min Ch El (ft)
Alpha
Frctn Loss (ft)
C & E Loss (ft)

2.32
1171.64
1163.36

0.001502
250000.00
:063.61

12.19
23.65

6451166.0
22.00

:147.99
1. 01
0.04
0.12

Wt. n-Val.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)

Flow (cfs)
TOp Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)

Cony. (cfs)
Wetted Per. (ft)
Shear (lb/sq ft)
Stream Power (lb/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

0.020
22.00

780.67
780.67

11253.65
66.31
14.42
11.77

290396.6
69.68
1. 05

15.14
8.69
1.82

0.035
22.00

19391.51
19391.51

235575.40
897.84

12.15
21.60

6078944.0
966.45

1. 88
22.85

135.42
6.39

0.020
22.00

338.08
541. 66

3170.95
99.45

9.38
6.51

81825.3
68.72
0.46
4.33

14.97
1. 59

Warning: Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,

energy was used.

CROSS SECTION OUTPUT Profile #Post-RDM-l00yr

E.G. Elev (ft) 1168.52 Element Left 08 Channel Right 08
Vel Head (ft) 1. 84 Wt. n-Val. 0.020 0.035 0.020
W.S. Elev (ft) 1166.68 Reach Len. (ft) 22.00 22.00 22.00
Crit W.S. (ft) 1160.32 Flow Area (sq ft) 482.38 14933.00 128.70
E.G. Slope (ft/ft) 0.001647 Area (sq ft) 482.38 14933.00 162.15
Q Total (cfs) 169000.00 Flow (cfs) 6094.39 161847.80 1057.83
Top Width (ft) 1007.48 Top Width (ft) 53.83 897.84 55.81
Vel Total (ft/s) 10.87 Avg. Vel. (ft/s) 12.63 10.84 8.22
Max ChI Dpth (ft) 18.69 Hydr. Depth (ft) 8.96 16.63 4.63
Cony. Total (cfs) 4164022.0 Cony. (cfs) 150:60.7 3987797.0 26064.1
Length Wtd. (ft) 22.00 Wetted Per. (ft) 56.25 946.58 33.33
Min Ch El (ft) 1147.99 Shear (lb/sq ft) 0.88 1. 62 0.40
Alpha 1. 00 Stream Power (lb/ft s) 1: .14 17.58 3.26
Frctn Loss (ft) 0.05 Cum Volume (acre-ft) 2.98 103.94 9.48
C & E Loss (ft) 0.10 Cum SA (acres) 0.56 6.39 0.97

Warning: Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,

energy was used.

BRIDGE

RIVER: Salt River
REACH: SR 202 RS: 123.075
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Table 6

HEC-RAS Report

Description: McClintock Drive Bridge over Salt River
Distance from Upstream XS & 22
Deck/Roadway Width = 89
Weir Coefficient - 2.6
Upstream Deck/Roadway Coordinates

num- 11
Sta Hi Cord La Cord Sta Hi Cord La Cord Sta Hi Cord La Cord
356 1184.96 1175.45 472.5 1187.27 1177.76 590.5 1189.1 1179.59

708.5 1190.41 1180.9 826.5 1191.23 1181.72 944.5 1191.45 1181.94
1062.5 1191.19 1181.68 1180.5 1190.4 1180.89 1298.5 1189.1 1179.59
1416.5 1187.27 1177.76 1533 1184.96 1175.45

Upstream Bridge Cross Section Data
Station Elevation Data num= 101

Sta Elev Sta E1ev Sta Elev Sta Elev Sta Elev
o 1173.25 20.08 1173.16 28.7 1172.31 40.42 1173.76 43.3 1174.43

47.89 1174.46 47.93 1174.62 52.26 1174.64 55.3 1175.04 67.25 1175.39
71.05 1175.29 80.741175.78 109.52 1176.28 115.741176.54 152.73 1177.17

168.22 1177.74 178.71 1177.79 181.86 1178.04 190.14 1178.14 192.48 1178.55
208.28 1179.17 226.19 1179.52 253.96 1180.45 255.79 1180.68 256.99 1180.46
284.66 1180.86 291.24 1180.25 312.14 1179.75 332.51 1179.89 338.28 1179.14
342.04 1179.82 345.86 1180.02 350.88 11 77.24 354.8 1175.65 357.11 1175.06
359.27 1174.04 366.1 1173.41 382.56 1173.13 399.78 1174.28 403.91 1174.22
427.02 1165.03 427.1 1165 464.42 1152.41 468.85 1151.95 476.7 1151.59
520.031150.79 534.12 1150.32 641.27 1149.99 670.83 1150.68 725.88 1150.32
792.21 1149.16 844.03 1149.07 890.9 1148.46 1021.11 1147.99 1113.69 1148.1

1181.12 1150.44 1232.58 1151.08 1252.91 1150.99 1310.04 1154.34 1323.36 1154.78
1364.2 1154.26 1394.54 1155.21 1400.54 1159.38 1404.41 1161.78 1407.14 1162.49
1461. 3 1171.5 1487.92 1172.33 1487.98 1172.34 1504.75 1172.86 1514.38 1166.52

1517.11 1165.19 1524.26 1165.04 1528.53 1165.23 1544.36 1165.36 1554.34 1166.97
1555.5 1167.41 1562.29 1171.48 1569.4 1173.88 1573.6 1174.49 1577.54 1174.56

1582.57 1174.15 1588.77 1173.04 1593.05 1172.73 1594.49 1172.23 1602.82 1171.75
1606.78 1171.2 1608 1171.42 1610.59 1171.37 1617.11 1172.18 1623.5 1173.35
1640.77 1177.67 1643.67 1178.68 1663.82 1179.07 1675.69 1178.98 1692.6 1178.07
1701.22 1177.24 1715.21 1174.95 1719.61 1174.46 1741.91 1172.84 1760.22 1172.66
1799.83 1172.7

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

0 .02 476.7 .035 1394.54 .02

Bank Sta: Left Right Coeff Contr. Expan.
476.7 1394.54 .3 .5

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

0 284.66 1181 F
1504.741799.83 1181 F

Blocked Obstructions num= 6
Sta L Sta R Elev Sta L Sta R E1ev Sta L Sta R Elev

1340 1350 1180 1369.5 1379.5 1180 1417.5 1427.5 1180
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1456.5 1466.5 1180 1504.5 1514.5 1180 1531.5 1541.5 1180

Downstream Deck/Roadway Coordinates
num= 11
Sta Hi Cord La Cord Sta Hi Cord La Cord Sta Hi Cord La Cord
352 1184.96 1175.45 468.5 1187.27 1177.76 586.5 1189.1 1179.59

704.5 1190.41 1180.9 822.5 1191.23 1181.72 940.5 1191.45 1181.94
1058.5 1191.19 1181.68 1176.5 1190.4 1180.89 1294.5 1189.1 1179.59
1412.5 1187.27 1177.76 1529 1184.96 1175.45

Downstream Bridge Cross Section Data
Station Elevation Data num= 97

Sta E1ev Sta Elev Sta Elev Sta Elev St.a E1ev
o 1170.34 4.16 1169.84 7.36 1170.04 8.34 1169.89 8.99 1169.93

13.62 1168.51 16.34 1168.56 16.79 1168.69 24.3 1168.83 30.69 1169.3
32.74 1169.35 38.93 1169.2 58.2 1169.15 69.72 1169.5 75.61 1169.36

78.4 1169.48 90.9 1169.62 93.07 1169.73 99.91 1170.48 100.74 1170.47
102.01 1170.67 102.46 1170.65 104.13 1171 104.6 1170.92 105.43 1171.15

108.9 1171.54 111.26 1171.35 122.66 1171. 44 123.39 1171.21 126.89 1171.52
155.06 1171.51 175.5 1171.29 177.95 1171.35 219.47 1171.29 235.03 1171.49
261.94 1171.94 284.29 1172.29 291.55 1172.61 305.96 1173.02 310.67 1172.6
316.04 1172.41 319.93 1172.7 324.87 1172.8 332.38 1173.18 334.44 1173.07

337.4 1173.34 341.44 1173.51 348.48 1173.33 352.23 1172.96 353.66 1172.69
371.931172.66 384.98 1172.98 399.18 1173.8 408.05 1173.88 414.34 1172.6

427.2 1167.21 437.18 1163.63 437.26 1163.6 452.4 1158.18 458.42 1156.35
461.02 1155.37 474.75 1154.5 478.93 1152.45 481.65 1152.69 484.52 1151. 79
673.19 1149.12 781.5 1148.42 1111.44 1147.94 1126.98 1148.48 1215.03 1148.41

1221. 68 1148.8 1249.15 1149.7 1253.63 1150.78 1385.33 1158.05 1435.75 1165.34
1473.86 1171.33 1495.2 1172.94 1505.38 1174.48 1522.94 1177.12 1532.34 1180.85
1533.64 1180.88 1533.74 1181.93 1534.62 1181.8 1544.06 1181.78 1544.18 1181.86
1560.26 1181.47 1570.53 1181.37 1572.99 1181.24 1606.16 1180.5 1762.11 1176.12
1766.71 1176.06 1772.09 1175.82 1774.97 1175.81 1782.06 1175.54 1786.6 1175.56
1792.01 1175.31 1799.83 1175.17

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

0 .02 484.52 .035 1215.03 .02

Bank Sta: Left Right Coeff Con~r. Expan.
484.52 1215.03 .3 .5

Ineffective Flow num= 1
Sta L Sta R Elev Permanent

0 408.05 1174 F
Blocked Obstructions num= 6

Sta L Sta R Elev Sta L Sta R Elev Sta L Sta R Elev
1346 1356 1180 1375.5 1385.5 1180 1423.5 1433.5 1180

1462.5 1472.5 1180 1510.5 1520.5 1180 1537.5 1547.5 1180

Upstream Embankment side slope = o horiz. to 1.0 ver~ical

Downstream Embankment side slope = o horiz. to 1.0 vertical
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Table 6

HEC-RAS Report

Maximum allowable submergence for weir flow
Elevation at which weir flow begins
Energy head used in spillway design
Spillway height used in design
Weir crest shape

.95

Broad Crested

Number of Piers - 9

Pier Data
Pier Stat.ion
Upstream

Width
6

Downstream
Width

6

Upstream- 472.5
num~ 2

Elev Width Elev
o 6 1184.51
num- 2

Elev Width E1ev
o 6 1184.51

Downstream= 468.5

Pier Data
Pier Station
Upstream

Width
6

Downstream
Width

6

Upstream~ 590.5
num~ 2

Elev Width Elev
o 6 1186.34
num~ 2

Elev Width Elev
o 6 1186.34

Downstream= 586.5

704.5Downstream=708.5

Width E1ev
6 1187.65

Upstream~

2
Width E1ev

6 1187.65
2

nurn=
Elev

o
num~

Elev
o

Pier Dat.a
Pier Station
Upstream

Width
6

Downst.ream
Width

6

Pier Data
Pier Station
Upst.ream

Width
6

Downstream
Width

6

Upstream= 826.5
num= 2

Elev Width E1ev
o 6 1188.47
num= 2

Elev Width Elev
o 6 1188.47

Downstream= 822.5

Pier Data
Pier Station
Upstream

Width
6

Downs1:ream

Upstream~ 944.5
num- 2

Elev Width Elev
o 6 1188.69
num= 2

Downstream= 940.5
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Width
6

E1ev
o

Width E1ev
6 1188.69

Table 6
HEC-RAS Report

Pier Data
Pier Station
Upstream

Width
6

Downstream
Width

6

Upst.ream= 1062.5
num; 2

Elev Width Elev
o 6 1188.43
num= 2

E1ev Width E1ev
o 6 1188.43

Downstream= 1058.5

Pier Data
Pier Station
Upstream

Width
6

Downstream
Width

6

Upstream; 1180.5
num; 2

E1ev Width E1ev
o 6 1187.64
num= 2

Elev Width E1ev
o 6 1187.64

Downst.ream; 1:76.5

Pier Data
Pier Station
Upst.ream

Width
6

Downst.ream
Width

6

Upstream= 1298.5
num= 2

Elev Width E1ev
o 6 1186.34
num= 2

E1ev Width E1ev
o 6 1186.34

Downstream= 1294.5

Pier Data
Pier Station
Upst.ream

Widt.h
6

Downstream
Widt.h

6

Upstream= 1416.5
num= 2

E1ev Width Elev
o 6 1184.51
num= 2

Elev Width Elev
o 6 1184.51

Downstream= 1412.5

Number of Bridge Coefficient Sets; 1

Low Flow Methods and Data
Energy

Se1ect.ed Low Flow Methods

High Flow Method
Energy Only

Highest Energy Answer

- --- --- - ------

Additional Bridge Parameters
Add Friction component to Momentum
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Table 6

HEC-RAS Report

Do not add Weight component to Momentum
Class B flow critical depth computations use critical depth

inside the bridge at the upstream end
Criteria to check for pressure flow = Upstream energy grade line

CROSS SECTION

RIVER: Salt River
REACH: SR 202 RS: 122.65

INPUT
Description:
Station Elevation Data num= 97

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
o 1170.34 4.16 1169.84 7.36 1170.04 8.34 1169.89 8.99 1169.93

13.62 1168.51 16.34 1168.56 16.79 1168.69 24.3 1168.83 30.69 1169.3
32.741169.35 38.93 1169.2 58.2 1169.15 69.72 1169.5 75.61 1169.36

78.4 1169.48 90.9 1169.62 93.07 1169.73 99.91 1170.48 100.74 1170.47
102.01 1170.67 102.46 1170.65 104.13 1171 104.61170.92 105.43 1171.15

108.9 1171.54 111.26 1171. 35 122.66 1171.44 123.39 1171.21 126.89 1171.52
155.06 1171.51 175.5 1171.29 177.95 1171. 35 219.47 1171.29 235.03 1171.49
261.94 1171.94 284.29 1172.29 291.55 1172.6: 305.96 1173.02 310.67 1172.6
316.04 1172.41 319.93 1172.7 324.87 1172.8 332.38 11 73.18 334.44 1173.07

337.4 1173.34 341.44 1173.51 348.48 11 73.33 352.23 1172.96 353.66 1172.69
371.93 1172.66 384.98 1172.98 399.18 1173.8 408.05 1173.88 414.34 1172.6

427.2 1167.21 437.18 1163.63 437.26 1163.6 452.41158.18 458.42 1156.35
461.02 1155.37 474.75 1154.5 478.93 1152.45 481. 65 1152.69 484.52 1151.79
673.19 1149.12 781.5 1148.42 1111.44 1147.94 1126.98 1148.48 1215.03 1148.41

1221.68 1148.8 1249.15 1149.7 1253.63 1150.78 1385.33 1158.05 1435.75 1165.34
1473.86 1171.33 1495.2 1172.94 1505.38 1174.48 1522.94 1177.12 1532.34 1180.85
1533.64 1180.88 1533.74 1181.93 1534.62 1181.8 1544.06 1181.78 1544.18 1181.86
1560.26 1181.47 1570.53 1181.37 1572.99 1181.24 1606.16 1180.5 1762.11 1176.12
1766.71 1176.06 1772.09 1175.82 1774.97 1175.81 1782.06 1175.54 1786.6 1175.56
1792.01 1175.31 1799.83 1175.17

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

0 .02 484.52 .035 1215.03 .02

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
484.52 1215.03 65.93 65.42 70.33 .3 .5

Ineffective Flow num"" 1
Sta L Sta R Elev Permanent

0 408.05 1174 F
Blocked Obstructions num= 6

Sta L Sta R Elev Sta L Sta R Elev Sta L Sta R Elev
1346 1356 1180 1375.5 1385.5 1180 1423.5 1433.5 1180

1462.5 1472.5 1180 1510.5 1520.5 1180 1537.5 1547.5 1180
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CROSS SECTION OUTPUT Profile tPre-RDM-IOOyr

E.G. Elev (ft) 1171.07 Element :'eft OB Channel Right OB
Vel Head (ft) 2.33 Wt. n-Val. 0.020 0.035 0.020
W.S. Elev (ft) 1168.75 Reach Len. (ft) 65.93 65.42 70.33
Crit 1'1.5. (ft) 1161.93 Flow Area (sq ft) 602.77 14506.36 2752.01
E.G. Slope (ft/ft) 0.001360 Area (sq ft) 603.57 14506.36 2752.01
Q Total (cfs) 215000.00 Flow (cfs) 7367.79 166531. 60 41100.63
Top Width (ft) 1010.80 Top Width (ft) 67.90 730.51 212.39
Vel Total (ft/s) 12.04 Avg. Vel. (ft/s) 12.22 11. 48 14.93
Max Chl Dpoeh (foe) 20.81 Hydr. Depth (ft) 9.88 19.86 12.96
Cony. Total (cfs) 5830469.0 Cony. (cfs) 199803.2 4516080.0 :114586.0
:.ength Wtd. (ft) 66.25 Wetted Per. (ft) 63.96 730.54 269.39
Min Ch El (ft) 1147.94 Shear (lb/sq ft) 0.80 1. 69 0.87
Alpha 1. 03 Stream Power (lb/ft s) 9.78 19.35 12.95
Frctn Loss (ft) 0.09 Cum Volume (acre-ft) 4.01 80.44 8.86
C & E Loss (ft) 0.05 Cum SA (acres) 1.11 4.21 0.75

Warning: Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location. The critical dep-ch with the lowest, valid,

energy was used.

CROSS SECTION OUTPUT Profile #Pre-RDM-Superflo

E.G. Elev (ft) 1173.25 Element Left OB Channel Right OB
Vel Head (ft) 2.54 Wt. n-Val. 0.020 0.035 0.020
W.S. Elev (ft) 1170.71 Reach Len. (ft) 65.93 65.42 70.33
Crit W.S. (ft) 1163.24 Flow Area (sq ft) 727.12 15940.72 3176.98
E.G. Slope (ft/ft) 0.001313 Area (sq ft) 861. 90 15940.72 3176.98
Q Total (cfs) 250000.00 Flow (cfs) 9406.42 191518.40 49075.18
Top Width (ft) 1116.39 Top Width (ft) 168.41 730.51 217.47
Vel Total (ft/s) 12.60 Avg. Vel. (ft/s) 12.94 12.01 15.45
Max Chl Dpth (ft) 22.77 Hydr. Depth (ft) 11. 07 21.82 14.61
COny. Total (cfs) 6898269.0 Cony. (cfs) 259551.9 5284582.0 1354135.0
Length Wtd. (ft) 66.27 Wetted Per. (ft) 69.04 730.54 287.48
Min Ch El (ft) 1147.94 Shear (lb/sq ft) 0.86 1. 79 0.91
Alpha 1. 03 Stream Power (lb/ft s) 11.17 21. 50 14.00
Frctn Loss (ft) 0.09 Cum Volume (acre-ft) 6.89 88.78 :0.62
C & E Loss (ft) 0.05 Cum SA (acres) 1. 64 4.21 1. 23

Warning:
Warning:
Note:

Divided flow computed for this cross-section.
The cross-section end points had to be extended vertically for the computed water surface.
Multiple critical depths were found at this location. The critical depth with the lowest, valid,
energy was used.

CROSS SECTION OUTPUT Profile #Post-RDM-100yr

E.G. E1ev (ft) 1167.87
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Table 6

HEC-RAS Report

Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max ChI Dpth (ft)
Cony. Total (cfs)
Length Wtd. (ft)
Min Ch El (ft)
Alpha
Frctn Loss (ft)
C & E Loss (ft)

2.05
1165.82
1160.07

0.001486
169000.00

977.70
11.30
17.88

4384243.0
66.20

1147.94
1. 04
0.10
0.04

Wt. n-Va1.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)

Flow (cfs)
Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)

Cony. (cfs)
Wetted Per. (ft)
Shear (lb/sq ft)
Stream Power (lb/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

0.020
65.93

434.81
434.81
4890.62

53.44
:1.25

8.14
126873.7

55.87
0.72
8.12
1. 92
0.43

0.035
65.42

12367.18
12367.18

133436.30
730.51

10.79
16.93

346:639.0
730.54

1. 57
16.94
67.96
4.21

0.020
70.33

2157.35
2157.35

30673 .11
193.76

14.22
11.13

795729.9
232.96

0.86
12.21

6.74
0.68

Warning: Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,

energy was used.

CROSS SECTION

RIVER: Salt River
REACH: SR 202 RS: 122

INPUT
Description:
Station Elevation Data num= 101

Sta E1ev Sta Elev Sta Elev Sta Elev Sta E1ev
o 1169.53 4.35 1169.49 8.64 1169.13 14.49 1169.14 23.31 1169.57

27.67 1169.65 31.24 1169.97 33.78 1169.62 40.26 1168.07 44.52 1166.84
65.99 1166.75 70.52 1166.87 81.2 1166.73 88.961167.27 91.1 1168.08
99.75 1170.33 106.2 1172.63 106.3 1172.55 110.68 1173.32 117.77 1173.75

136.89 1167.01 140.99 1166.73 160.7 1166.82 168.12 1167.07 179.06 1167.21
187.4 1168.64 194.99 1169.52 199.09 1169.86 207.18 1170.13 210.4 1169.88

217.37 1169.77 219.74 1169.57 221.34 1169.28 227.32 1168.59 228.56 1168.08
232.04 1168.41 239.08 1168.05 246.84 1167.33 253.15 1167.32 277.58 1168.11
286.93 1168.86 295.03 1169.09 307.22 1168.87 313.81 1168.89 317.65 1168.65

323.6 1169 328.89 1169.51 333.53 1170.69 338.04 1172.73 342.55 1173.04
390.72 11 73.47 400.3 1173.39 420.3 1164.96 420.34 1164.94 425.81 1162.65
428.36 1162.24 434.44 1159.32 441.56 1157.38 443.83 1157.3 445.07 1156.68
460.11 1152.24 677.75 1149.08 798.7 1148.31 942.07 1148.27 1069.95 1147.95

1176.41 1148.23 1204.68 1148.5 1247.56 1149.63 1368.09 1156.28 1456.32 1169.04
1489.99 1173.67 1520.61 1176.24 1520.69 1176.25 1522.87 1176.43 1553.75 1175.48
1558.31 1175.75 1560.66 1175.74 1571.75 1176.65 1575.3 1177.24 1585.64 1179.78
1590.8 1180.78 1593.71 1180.86 1597.28 1180.66 1645.33 1179.52 1645.41 1179.21

1646.69 1179 1679.78 1177.34 1679.89 1177.74 1685.58 1177.72 1701.67 1174.7
1707.13 1173.56 1723.35 1172.31 1736.86 1171.66 1742.27 1171.68 1752.19 1171.22

1758.7 1170.56 1765.01 1169.68 1768.48 1169.74 1775.16 1169.52 1787.05 1169.56
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1791.57 1169.41

Manning's n Values
Sta n Val Sta

o .02 460.11

num= 3
n Val Sta

.035 1247.56
n Val

.02

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
460.11 1247.56 154.99 153.51 154.84 .1 .3

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

0 400.3 1175 F
1590.8 1791.57 1181 F

Blocked Obstructions nu.m= 6
Sta L Sta R Elev Sta L Sta R Elev Sta L Sta R Elev

1340 1350 1180 1369.5 1379.5 1180 1417.5 1427.5 1180
1456.5 1466.5 1180 1504.5 1514.5 1180 1531.5 1541. 5 1180

CROSS SECTION OUTPUT Profile #Pre-RDM-100yr

E.G. Elev (ft) 1170.93 Element Left OB Channel Right OB
Vel Head (ft) 2.23 Wt. n-Va':'. 0.020 0.035 0.020
W.S. E1ev (ft) 1168.70 Reach Len. (ft) 154.99 153.51 154.84
Crit W.S. (ft) 1161.69 Flow Area (sq ft) 436.06 15519.55 2134.46
E.G. Slope (ft/ft) 0.001400 Area (sq ft) 663.10 15519.55 2134.46
Q Total (cfs) 215000.00 Flow (efs) 5024.94 179855.90 30119.16
Top Width (ft) 1184.81 Top Width (ft) 220.92 787.45 176.44
Vel To~al (ftls) 11. 88 Avg. Vel. (ft/s) 11. 52 11. 59 14.11
Max ChI Dpth (ft) 20.75 Hydr. Depth (ft) 8.96 19.71 12.10
Cony. Total (cfs) 5746565.0 Cony. (cfs) 134307.8 4807226.0 805031.1
Length Wtd. (ft) 153.65 Wetted Per. (ft) 51.66 787.49 236.80
Min Ch El (ft) 1147.95 Shear (lb/sq ft) 0.74 1.72 0.79
Alpha 1. 01 Stream Power (lb/ft s) 8.50 19.96 11.12
Fretn Loss (ft) 0.24 Cum Volume (acre-ft) 3.06 57.90 4.91
C & E Loss (ft) 0.02 Cum SA (acres) 0.89 3.07 0.44

Warning: Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location. The critical depth with ~he lowest, valid,

water surface was used.

CROSS SECTION OUTPUT Profile #Pre-RDM-Superflo

E.G. Elev (ft) 1173.11 Element Left 08 Channel Right OB
Vel Head (ft) 2.43 Wt. n-Val. 0.020 0.035 0.020
W.S. Elev (ft) 1170.68 Reach Len. (ft) 154.99 153.51 154.84
Crit W.S. (ft) 1163.00 Flow Area (sq ft) 536.61 17071.09 2486.78
E.G. Slope (ft/ft) 0.001353 Area (sq ft) 1279.44 17071.09 2519.54
Q Total (cfs) 250000.00 Flow (efs) 6559.17 207275.40 36165.40
Top Wid~h (ft;) 1363.16 Top Width (ft) 361.06 787.45 214.65
Vel Total (ft/s) 12.44 Avg. Vel. (ft/s) 12.22 12.14 14.54
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Max ChI Dp~h (f~)

Conv. Total (cfs)
Length W~d. (ft)
Min Ch El (ft)
Alpha
Frc~n Loss (f~)

C & E Loss (f~)

Table 6
HEC-RAS Report

22.72 Hydr. Dep~h (ft) 10.05 21.68 13.77
6796058.0 Conv. (cfs) 178306.0 5634623.0 983128.6

153.66 Wetted Per. (f~) 56.73 787.49 254.71
1147.95 Shear (lb/sq ft) 0.80 1. 83 0.82

1. 01 Stream Power (lb/it s) 9.77 22.24 12.00
0.23 Cum Volume (acre-ft) 5.27 63.99 6.02
0.03 Cum SA (acres) 1. 24 3.07 0.88

Warning:
Warning:
No~e:

Divided flow compu~ed for ~his cross-sec~ion.

The cross-sec~ion end poin~s had ~o be extended vertically for the computed water surface.
Multiple critical depths were found at this location. The critical depth with the lowest, valid,
water surface was used.

CROSS SECTION OUTPUT Profile iPost-RDM-100yr

E.G. Elev (ft) 1167.73 Element Left OB Channel Right OB
Vel Head (ft) 1. 97 Wt. n-Val. 0.020 0.035 0.020
W.S. Elev (ft) 1165.76 Reach Len. (ft) 154.99 153.51 154.84
Crit W.S. (ft) 1159.84 Flow Area (sq ft) 303.01 13201. 60 1645.04
E.G. Slope (ft/ft) 0.001529 Area (sq ft) 303.01 13201. 60 1645.04
Q Total (cfs) 169000.00 Flow (cfs) 3181.95 143537.00 22281. 00
Top Width (ft) 985.25 Top Width (ft) 41.71 787.45 156.09
Vel Total (ft/s) 11.16 Avg. Vel. (ft/s) 10.50 10.87 13.54
Max ChI Dpth (ft) 17.81 Hydr. Depth (ft) 7.26 16.77 10.54
Cony. Total (cfs) 4322451.0 Cony. (cfs) 81383.6 3671195.0 569873.0
Length Wtd. (ft) 153.63 Wetted Per. (ft) 44.08 787.49 198.57
Min Ch El (ft) 1147.95 Shear (lb/sq ft) 0.66 1. 60 0.79
Alpha 1. 02 Stream Power (lb/ft s) 6.89 17.39 10.71
Frctn Loss (ft) 0.26 Cum Volume (acre-ft) 1. 37 48.76 3.67
C & E Loss (ft) 0.00 Cum SA (acres) 0.36 3.07 0.40

Warning: Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,

water surface was used.

CROSS SECTION

RIVER: Salt River
REACH: SR 202 RS: 120.5000

INPUT
Description:
Station Elevation

Sta Elev
o 1163.17

43.71 1168.85
77.19 1168.14

Data
Sta

6.84
51. 05
88.52

num~

Elev
1163.47
1169.93
1168.33

100
Sta

16.95
55.05

106.25

Elev
E63.45
1169.71
1167.78

Sta
23.27
63.95

119.35

Elev
1163.91
1168.31
1166.39

Sta
34.6

69.49
136.59

Elev
1166.14
1168.36
1164.01
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147.1 1163.74
161.06 1161. 68
210.98 1162.66
254.81 1169.08
313.66 1174.89
361.21 1160.74

670.4 1150.57
862.37 1150.35

1112.57 1149.97
1417.76 1164.42

1543.7 1177.14
1608.13 1182.15
1646.03 1170.88
1738.72 1169.46
1803.09 1173.42
1844.13 1170.29

1881.9 1170.47

148.82 1164.16
171.01 1162.08
219.39 1164.29
272.06 1168.11
320.68 1173.87
366.78 1157.72
701.03 1150.09
880.69 1148.98

1207.03 1150.27
1460.08 1173.21
1556.11 1180.66
1610.46 1181.87
1649.98 1170.77
1757.45 1169.78
1805.44 1172.82
1856.53 1170.05
1936.67 1170.53

151. 99 1164.42
172.78 1162.56
235.911168.72
286.13 1167.69
324.35 1171.57
367.89 1154.26
733.27 1149.27
969.15 1148.88

1266.74 1151.93
1487.87 1173.72

1561 1180.94
1613.77 1181.18
1654.61 1170.37
1779.08 1170.65
1817.85 1172.25
1864.33 1170.11

1945.7 1170.75

154.33
177.42
243.38
299.24
340.66
370.65
747.16
999.15

1323.15
1511.69
1564.65
1641.08
1681.44

1795.1
1822.55
1867.26
1956.73

1164.4
1161.95
1169.48
1174.38
1166.55
1153.08
1150.07
1149.04
1152.51
1173.84
1180.74
1181.21
1169.94
1173.38
1172.23
1170.36
1170.53

:55.93
190.58
247.88
304.61
340.71
373.92
763.13

1018.69
1336.32
1532.72
1596.04
1641.16
1718.19
1799.37
1834.85
1879.23

1966

1162.36
1161.66
1169.64
1174.41
1166.53
1150.66
1150.46
1150.08
1151.97
1174.44

1181.9
1174.21
1169.83
1173.83
1171.25
1170.23
1170.59

Manning's n Values
Sta n Val Sta

o .02 373.92

num= 3
n Val Sta

.035 1336.32
n Val

.02

Lengths: Left Channel
o 0

2
Permanent

F
F

Bank Sta: Left Right
373.92 1336.32

Ineffective Flow num=
Sta L Sta R E1ev

o 313.66 1175
1608.13 1966 1183

Blocked Obstructions
Sta L Sta R E1ev

1309 1319 1185
1425.5 1435.5 1185

num=
Sta L

1338.5
1473.5

6
Sta R

1348.5
1483.5

Elev
1185
1185

Right
o

Sta L
1386.5
1500.5

Coeff Contr.
.1

Sta R Elev
1396.5 1185
1510.5 1185

Expan.
.3

CROSS SECTION OUTPUT Profile iPre-RDM-100yr

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max ChI Dpth (ft)
Cony. Total (cfs)
Length Wtd. (ft)
Min Ch El (ft)
Alpha
Frctn Loss (ft)
C & E Loss (ft)

1148.88
1. 00

1170.68
2.17

1168.51
1161. 92

0.001709
215000.00

1300.97
11.79
19.63

5201153.0
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630.42
630.42

6390.60
71.13
10.14

8.86
154597.5
122.03

0.55
5.59

Right OB
0.020

--

Channel
0.035

17337.63
17337.63

205920.30
952.40
11. 88
18.20

4981501. 0
984.75

1. 88
22.31

-

Left OB
0.020

267.24
1054.23

2689.13
277.43
:0.06

6.74
65053.8

45.06
0.63
6.37

---

Element
Wt. n-Val.
Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)

Flow (cfs)
Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)

Cony. (cfs)
Wetted Per. (ft)
Shear (lb/sq ft)
Stream Power (lb/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

--1----
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Warning: D~vided flow computed for this cross-section.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,

water surface was used.

CROSS SECTION OUTPUT Profile #Pre-RDM-Superflo

E.G. Elev (ft) 1172.86 Element Left 08 Channel Right 08
Vel Head (ft) 2.34 Wt. n-Val. 0.020 0.035 0.020
1'1.5. Elev (ft) 1170.51 Reach Len. (ft)
Crit 1'1.5. (ft) 1163.14 Flow Area (sq ft) 352.99 19242.43 782.31
E.G. Slope (ft/ft) 0.001622 Area (sq ft) 1684.91 19242.43 868.32
Q Total (cfs) 250000.00 Flow (cfs) 3793.20 238019.80 8186.97
Top Width (ft) 1569.96 TOp Width (ft) 337.78 952.40 279.78
Vel Total (ft/s) 12.27 Avg. Vel. (ft/s) 10.75 12.37 10.47
Max ChI Dpth (ft) 21.63 Hydr. Depth (ft) 7.65 20.20 9.69
Conv. Total (cfs) 6208172.0 Conv. (cfs) 94195.3 59:;'0672.0 203304.5
Length Wtd. (ft) Wetted Per. (ft) 51. 86 988.75 143.87
Min Ch El (ft) 1148.88 Shear (lb/sq ft) 0.69 1. 97 0.55
Alpha 1. 00 Stream Power (lb/ft s) 7.41 24.37 5.76
Frctn Loss (ft) Cum Volume (acre-ft)
C & E Loss (ft) Cum SA (acres)

Warning: Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,

water surface was used.

CROSS SECTION OUTPUT Profile #Post-RDM-lOOyr

E.G. Elev (ft) 1167.46 Element Left OB Channel Right OB
Vel Head (ft) 1. 96 Wt. n-Val. 0.020 0.035 0.020
1'1.5. Elev (ft) 1165.50 Reach Len. (ft)
Crit 1'1.5. (ft) 1160.20 Flow Area (sq ft) 162.81 :4470.90 422.46
E.G. Slope (ft/ft) 0.001951 Area (sq ft) 464.91 14470.90 422.46
Q Total (cfs) 169000.00 Flow (cfs) 1501.59 163456.60 4041.77
Top Width (ft) 1178.06 Top Width (ft) 159.02 952.40 66.64
Vel Total (ftls) 11.22 Avg. Vel. (ft/s) 9.22 11. 30 9.57
Max Chl Dpth (ft) 16.62 Hydr. Depth (ft) 5.51 15.19 6.34
Conv. Total (cfs) 3826450.0 Conv. (cfs) 33998.6 3700939.0 91512.7
Length Wtd. (ft) Wetted Per. (ft) 34.55 978.73 102.52
Min Ch E1 (ft) 1148'.88 Shear (lb/sq ft) 0.57 1. 80 0.50
Alpha 1. 00 Stream Power (lb/ft s) 5.29 20.34 4.80
Frctn Loss (ft) Cum Volume (acre-ft)
C & E Loss (ft) Cum SA (acres)

Warning: Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,
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water surface was used.

SUMMARY OF MANNING'S N VALUES

River:Salt River

Reach River Sta. n1 n2 n3

SR 202 241. 2 .02 .035 .02
SR 202 241.1 .02 .035 .02
SR 202 240.6 .02 .035 .02
SR 202 240.5 .02 .035 .02
SR 202 240.4 .02 .035 .02
SR 202 240.3 .02 .035 .02
SR 202 240.2 .02 .035 .02
SR 202 240.1 .02 .035 .02
SR 202 240 .02 .035 .02
SR 202 239 .02 .035 .02
SR 202 238 .02 .035 .02
SR 202 237 .02 .035 .02
SR 202 236 .02 .035 .02
SR 202 235 .02 .035 .02
SR 202 234 .02 .035 .02
SR 202 233 .02 .035 .02
SR 202 232 .02 .035 .02
SR 202 231 .02 .035 .02
SR 202 230 .02 .035 .02
SR 202 229 .02 .035 .02
SR 202 228 .02 .035 .02
SR 202 123.55 .02 .035 .02
SR 202 123.075 Bridge
SR 202 122.65 .02 .035 .02
SR 202 122 .02 .035 .02
SR 202 120.5000 .02 .035 .02

SUMMARY OF REACH LENGTHS

River: Salt River

Reach River Sta. Left Channel Right

SR 202 241. 2 30 29.3 29
SR 202 241.1 60 59.8 59
SR 202 240.6 59 58.66 58
SR 202 240.5 85 86.73 86
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SR 202 240.4 105 106.05 106
SR 202 240.3 112 108.7 105
SR 202 240.2 35 32.49 32
SR 202 240.1 60 47.74 38
SR 202 240 516 518.02 535
SR 202 239 485 472.26 460
SR 202 238 572 501. 48 433
SR 202 237 412 416.66 425
SR 202 236 425 404.51 390
SR 202 235 402 403.46 405
SR 202 234 418 399.63 382
SR 202 233 390 391. 95 394
SR 202 232 400 406.03 412
SR 202 231 375 405.87 440
SR 202 230 420 385.93 365
SR 202 229 450 397.68 360
SR 202 228 422 378.69 375
SR 202 :23.55 120.43 120.79 122.1
SR 202 123.075 Bridge
SR 202 122.65 65.93 65.42 70.33
SR 202 122 154.99 153.51 154.84
SR 202 120.5000 0 0 0

SUMMARY OF CON7RACTION AND EXPANSION COEFFICIENTS
River: Salt River

Reach River Sta. Contr. Expan.

SR 202 241. 2 .1 .3
SR 202 241.1 .1 .3
SR 202 240.6 .1 .3
SR 202 240.5 .1 .3
SR 202 240.4 .1 .3
SR 202 240.3 .1 .3
SR 202 240.2 .1 .3
SR 202 240.1 .1 .3
SR 202 240 .1 .3
SR 202 239 .1 .3
SR 202 238 .1 .3
SR 202 237 .1 .3
SR 202 236 .1 .3
SR 202 235 .1 .3
SR 202 234 .1 .3
SR 202 233 .1 .3
SR 202 232 .1 .3
SR 202 231 .1 .3
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SR 202 230 .1 .3
SR 202 229 .1 .3
SR 202 228 ,

.3. ~
SR 202 123.55 .3 .5
SR 202 123.075 Bridge
SR 202 122.65 .3 .5
SR 202 122 .1 .3
SR 202 120.5000 .1 .3

Profile Oucput Table - Scandard Table 1

Reach River Sea Profile Q Tocal Min Ch El W.S. Elev Cric W.S. E.G. Elev E.G. Slope Vel ChnlFlow Area Top Width Froude # ChI
(cfs) (ftl (ft) (ft) (fcl (ft/ft) (fc/s)(sq ft) (ft)

SR 202 241. 2 Pre-RDM-I00yr 220000.00 1150.13 1180.22 1164.41 1181.13 0.000406 7.7228637.69 1109.94 0.26
SR 202 241.2 Pre-RDM-Superfl0 250000.00 1150.13 1182.83 1165.43 1183.80 0.000382 7.9631542.84 1114.78 0.26
SR 202 241. 2 Post-RDM-I00yr 169000.00 1150.13 1176.34 1162.62 :177.09 0.000405 6.9524371.97 1088.74 0.25

SR 202 241.1 Pre-RDM-I00yr 220000.00 1150.13 1180.21 1181.12 0.000399 7.6628846.21 1116.28 0.26
SR 202 241. 1 Pre-RDM-Superflo 250000.00 1150.13 1182.83 1183.79 0.000375 7.9031768.00 1120.61 0.25
SR 202 241.1 Post-RDM-100yr 169000.00 1150.13 1176.34 1177.07 0.000400 6.9324532.32 1107.67 0.25

SR 202 240.6 Pre-RDM-100yr 220000.00 1150.13 1180.19 1181.09 0.000400 7.6628830.54 1112.09 0.26
SR 202 240.6 Pre-RDM-Superfl0 250000.00 1150.13 1182.80 1183.77 0.000376 7.9131747.22 1120.00 0.26
SR 202 240.6 Post-RDM-I00yr 169000.00 1150.13 1176.31 1177.05 0.000400 6.9224542.02 1100.19 0.25

SR 202 240.5 Pre-RDM-I00yr 220000.00 1150.33 1180.16 1181. 07 0.000384 7.6028744.77 1113.97 0.25
SR 202 240.5 Pre-RDM-Superflo 250000.00 1150.33 1182.77 1183.74 0.000361 7.8231666.59 1122.58 0.25
SR 202 240.5 Post-RDM-100yr 169000.00 1150.33 1176.28 1177.03 0.000386 6.8824455.05 1101.17 0.25

SR 202 240.4 Pre-RDM-100yr 220000.00 1149.65 1180.16 1181.02 0.000375 7.4829518.98 1111. 41 0.25
SR 202 240.4 Pre-RDM-Superflo 250000.00 1149.65 1182.77 1183.70 0.000356 7.7532448.91 1130.45 0.25
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SR 202 240.4 Post-RDM-I00yr 169000.00 1149.65 1176.28 1:76.98 0.000371 6.72
25227.97 1102.40 0.24

SR 202 240.3 Pre-RDM-I00yr 220000.00 1149.91 1180.06 1164.11 1180.98 0.000403 7.70
28727.35 1133.80 0.26

SR 202 240.3 Pre-RDM-Superflo 250000.00 1149.91 1182.68 1165.11 1183.65 0.000380 7.95
31626.18 1146.75 0.26

SR 202 240.3 Post-RDM-I00yr 169000.00 1149.91 1176.19 1162.30 1176.94 0.000400 6.93
24483.78 1099.38 0.25

SR 202 240.2 Pre-RDM-I00yr 220000.00 1150.14 1179.97 1180.93 0.000406 7.86
28083.15 1035.37 0.26

SR 202 240.2 Pre-RDM-Superf10 250000.00 1150.14 1182.58 1183.61 0.000387 8.15
30789.97 1040.68 0.26

SR 202 240.2 Post-RDM-I00yr 169000.00 1150.14 1176.13 1176.89 0.000395 7.03
24114.82 1027.58 0.25

SR 202 240.1 Pre-RDM-I00yr 220000.00 1150.14 1179.95 1180.92 0.000403 7.85
28003.59 1026.47 0.26

SR 202 240.1 Pre-RDM-Superf10 250000.00 1150.14 1182.56 1183.59 0.000385 8.14
30685.07 1030.91 0.26

SR 202 240.1 Post-RDM-100yr 169000.00 1150.14 1176.11 1176.88 0.000392 7.01
24070.38 1019.89 0.25

SR 202 240 Pre-RDM-I00yr 220000.00 1150.14 1179.90 1163.63 1180.89 0.000415 8.00
27491.90 1263.21 0.27

SR 202 240 Pre-RDM-Superf10 250000.00 1150.14 1182.50 1164.67 1183.57 0.000397 8.31
30114.48 1278.24 0.26

SR 202 240 Post-RDM-I00yr 169000.00 1150.14 1176.06 1161. 67 1176.86 0.000402 7.15
23651. 29 1231.70 0.26

SR 202 239 Pre-RDM-I00yr 215000.00 1150.28 1179.17 1164.74 1180.59 0.000614 9.60
22509.06 1068.88 0.32

SR 202 239 Pre-RDM-Superf10 250000.00 1150.28 1181.66 1166.13 1183.26 0.000619 10.21
24617.50 1217.57 0.33

SR 202 239 Post-RDM-I00yr 169000.00 1150.28 1175.37 1162.78 1176.56 0.000627 8.79
193:2.30 1034.27 0.32

SR 202 238 Pre-RDM-100yr 215000.00 1147.46 1178.99 1163.77 1180.28 0.000545 9.16
23580.48 1124.89 0.30

SR 202 238 Pre-RDM-Superf10 250000.00 1147.46 1181.48 1165.14 1182.95 0.000553 9.7625747.25 1192.98 0.31
SR 202 238 Post-RDM-I00yr 169000.00 1147.46 1175.17 1161.87 1176.25 0.000552 8.3620287.26 1041.99 0.30

SR 202 237 Pre-RDM-100yr 215000.00 1144.48 1178.72 1162.00 1179.96 0.000678 8.9124124.88 1082.58 0.29
SR 202 237 Pre-RDM-Superf10 250000.00 1144.48 1181.20 1163.39 1182.61 0.000749 9.55

26266.84 1156.42 0.30
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SR 202 237 Post-RDM-100yr 169000.00 1144.48 1174.92 1160.03 1175.93 0.000635 8.07
20971.84 1055.84 0.28

SR 202 236 Pre-RDM-100yr 215000.00 1141.75 1177.67 1163.10 1179.54 0.001137 10.95
19638.42 909.42 0.35

SR 202 236 Pre-RDM-Superf10 250000.00 1141. 75 1179.99 1164.70 1182.14 0.001228 11.76
21239.11 920.81 0.37

SR 202 236 Post-RDM-100yr 169000.00 1141.75 1174.04 1160.82 1175.55 0.001039 9.87
17148.22 891.53 0.34

SR 202 235 Pre-RDM-100yr 215000.00 1140.40 1176.28 1164.03 1178.86 0.002033 12.74
16730.26 769.03 0.42

SR 202 235 Pre-RDM-Superf10 250000.00 1140.40 1178.39 1165.83 1181. 40 0.002225 13.72
18026.24 799.09 0.43

SR 202 235 Post-RDM-100yr 169000.00 1140.40 1:72.87 1:61.62 1174.94 0.001833 11. 4 6
14656.62 751.44 0.40

SR 202 234 Pre-RDM-I00yr 215000.00 1139.08 1174.81 1164.76 1:77.87 0.002752 13.89
15371.51 803.03 0.47

SR 202 234 Pre-RDM-Superf10 250000.00 1139.08 1176.73 1166.49 1180.31 0.003016 14.98
16535.83 819.02 0.49

SR 202 234 Post-RDM-I00yr 169000.00 1139.08 1171. 58 1162.30 1174.04 0.002516 12.53
13428.65 761. 56 0.45

SR 202 233 Pre-RDM-I00yr 215000.00 1139.58 1173.41 1164.09 1176.69 0.003008 14.46
14802.02 826.96 0.50

SR 202 233 Pre-RDM-Superf10 250000.00 1139.58 1176.09 1165.88 1179.02 0.002509 13.77
18194.78 979.48 0.45

SR 202 233 Post-RDM-100yr 169000.00 1139.58 1170.36 1161.61 1172.98 0.002704 12.96
13002.60 703.37 0.47

SR 202 232 Pre-RDM-100yr 215000.00 1136.91 1172.68 1162.13 1175.49 0.002439 13.29
16024.42 886.19 0.45

SR 202 232 Pre-RDM-Superf10 250000.00 :136.91 1174.70 1163.81 1177.97 0.002667 14.34
17299.90 906.51 0.47

SR 202 232 Post-RDM-100yr 169000.00 1136.91 1169.70 1159.73 1171.92 0.002155 11. 84
14169.31 765.38 0.43

SR 202 231 Pre-RDM-I00yr 215000.00 1138.86 1172.13 1160.87 1174.48 0.001903 12.2517487.51 909.42 0.42
SR 202 231 Pre-RDM-Superfl0 250000.00 1138.86 1174.13 1162.46 1176.86 0.002064 13.18

18871.86 982.71 0.44
SR 202 231 Post-RDM-I00yr 169000.00 1138.86 1169.18 1158.63 1171.04 0.001683 10.90

15462.98 731.15 0.40

SR 202 230 Pre-RDM-I00yr 215000.00 1144.00 1171.17 1161. 81 1173.66 0.002116 12.65
16996.08 743.89 0.46

SR 202 230 Pre-RDM-Superfl0 250000.00 1144.00 1173.13 1163.28 1175.98 0.002247 :3.53
18457.40 773.63 0.47

Page 67 of72- - - - - - - - - - - - - - - - -, - -



- - - - - - - - - - - - - - - - - - -
Table 6

HEC-RAS Report

sR 202 230 Post-RDM-100yr 169000.00 1144.00 1168.28 1159.71 1170.29 0.001946 11. 38
14856.80 737.32 0.44

sR 202 229 Pre-RDM-100yr 215000.00 1142.07 1171.17 1159.46 1172.79 0.001219 10.16
21103.16 900.00 0.36

sR 202 229 Pre-ROM-Super flo 250000.00 1142.07 1173.18 1160.75 1175.03 0.001292 10.87
22906.89 1106.99 0.37

sR 202 229 Post-RDM-100yr 169000.00 1142.07 1168.22 1157.59 1169.52 0.001123 9.:4
18467.35 888.28 0.35

sR 202 228 Pre-RDM-100yr 215000.00 1146.06 1170.78 1160.29 1172.30 0.001072 9.44
22235.20 1294.40 0.35

sR 202 228 Pre-RDM-Superflo 250000.00 1146.06 1172.80 1161.52 1174.52 0.001103 10.01
24339.46 1376.63 0.36

sR 202 228 Post-RDM-I00yr 169000.00 1146.06 1167.81 1158.62 1169.07 0.001044 8.62
19155.02 1033.67 0.35

sR 202 123.55 Pre-RDM-100yr 215000.00 1147.99 1169.64 1162.09 1171.76 0.001540 :1. 59
18484.59 1039.44 0.46

sR 202 123.55 Pre-ROM-Superf10 250000.00 1147.99 1171.64 1163.36 1173.97 0.001502 12.15
20510.26 1063.61 0.46

sR 202 123.55 Post-RDM-I00yr 169000.00 1147.99 1166.68 1160.32 1168.52 0.001647 10.84
15544.08 1007.48 0.47

sR 202 123.075 Bridge

sR 202 122.65 Pre-RDM-100yr 215000.00 1147.94 1168.75 1161.93 1171.07 0.001360 11.48
17861.15 1010.80 0.45

sR 202 122.65 Pre-RDM-Superflo 250000.00 1147.94 1170.71 1163.24 1:73.25 0.001313 12.01
19844.82 1116.39 0.45

sR 202 122.65 Post-RDM-100yr 169000.00 1147.94 1165.82 1160.07 1167.87 0.001486 10.79
14959.34 977.70 0.46

sR 202 122 Pre-RDM-100yr 215000.00 1147.95 1168.70 1161.69 1170.93 0.001400 11.59
18090.06 1184.81 0.46

SR 202 122 Pre-RDM-Superfl0 250000.00 1147.95 1170.68 1163.00 1173.11 0.001353 12.14
20094.48 1363.16 0.46

SR 202 122 Post-RDM-100yr 169000.00 1147.95 1165.76 1159.84 1167.73 0.001529 10.87
15149.66 985.25 0.47

SR 202 120.5000 Pre-ROM-I00yr 215000.00 1148.88 :168.51 :161.92 1170.68 0.001709 11.88
18235.28 1300.97 0.49

SR 202 120.5000 Pre-RDM-Superf10 250000.00 1148.88 1170.51 1163.14 1172.86 0.001622 12.37
20377.73 1569.96 0.48

SR 202 120.5000 Post-ROM-100yr 169000.00 1148.88 1165.50 1160.20 1167.46 0.001951 11. 30
15056.17 1178.06 0.51

Profile Output Table - Standard Table 2
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Reach River Sta Profile E.G. Elev W.S. Elev Vel Head Frctn Loss C & E Loss Q Left Q Channel
Q Right Top Width

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

SR 202 241. 2 Pre-RDM-I00yr 1181.13 1180.22 0.92 0.01 0.00 3642.58 213178.10
3179.26 1109.94

SR 202 241. 2 Pre-RDM-Superfl0 1183.80 1182.83 0.98 0.01 0.00 4909.03 240910.70
4180.30 1114.78

SR 202 241. 2 Post-RDM-100yr 1177.09 1176.34 0.75 0.01 0.00 2611.46 164628.40
1760.15 1088.74

SR 202 241.1 Pre-RDM-100yr 1:81.12 1180.2: 0.90 0.02 0.00 3887.11 212854.30
3258.54 1116.28

SR 202 241.1 Pre-RDM-Superfl0 1183.79 1182.83 0.96 0.02 0.00 5212.78 240490.00
4297.24 1120.61

SR 202 241.1 Post-RDM-100yr 1177.07 1176.34 0.74 0.02 0.00 2149.42 165042.60
1807.99 1107.67

SR 202 240.6 Pre-RDM-100yr 1181.09 1180.19 0.91 0.02 0.00 3652.18 213718.80
2629.06 1112.09

SR 202 240.6 Pre-RDM-Superfl0 1183.77 1182.80 0.96 0.02 0.00 4869.44 241719.40
3411.20 1120.00

SR 202 240.6 Post-RDM-100yr 1177.05 1176.31 0.74 0.02 0.00 2001.54 165373.30
1625.14 1100.19

SR 202 240.5 Pre-RDM-100yr 1181.07 1180.16 0.91 0.03 0.02 16305.48 201345.00
2349.46 1113.97

SR 202 240.5 Pre-RDM-Superfl0 1183.74 1182.77 0.98 0.03 0.02 20029.54 226904.50
3065.93 1122.58

SR 202 240.5 Post-RDM-100yr 1177.03 1176.28 0.74 0.03 0.01 10702.71 156854.70
1442.61 1101.17

SR 202 240.4 Pre-RDM-100yr i.l81.02 1180.:6 0.86 0.04 0.01 1777.22 215574.80
2647.96 1111.41

SR 202 240.4 Pre-RDM-Superfl0 1183.70 1182.77 0.93 0.04 0.00 2043.22 244463.10
3493.65 1130.45

SR 202 240.4 Post-RDM-100yr 1176.98 1176.28 0.70 0.04 0.00 1073.09 166407.20
1519.75 1102.40

SR 202 240.3 Pre-RDM-100yr 1180.98 1180.06 0.91 0.04 0.00 1192.88 216171.40
2635.71 1133.80

SR 202 240.3 Pre-RDM-Superf10 1183.65 1182.68 0.97 0.04 0.01 1733.20 244591. 003675.76 1146.75
SR 202 240.3 Post-RDM-100yr 1176.94 1176.19 0.74 0.04 0.00 569.05 166745.00

1685.95 1099.38

SR 202 240.2 Pre-RDM-100yr 1180.93 1179.97 0.95 0.01 0.00 1008.99 215555.00
3435.98 1035.37
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SR 202 240.2 Pre-RDM-Superfl0 1183.61 1182.58 1. 03 0.01 0.00 1341. 35 244401.70
4256.96 1040.68

SR 202 240.2 Post-RDM-I00yr 1176.89 1176.13 0.76 0.01 0.00 585.24 166131.30
2283.49 1027.58

SR 202 240.1 Pre-RDM-100yr 1180.92 1179.95 0.96 0.02 0.00 750.90 212836.90
6412.19 1026.47

SR 202 240.1 Pre-RDM-Superf10 1183.59 1182.56 1. 03 0.02 0.00 997.85 241384.30
7617.90 1030.91

SR 202 240.1 Post-RDM-100yr 1176.88 1176.11 0.77 0.02 0.00 436.42 163985.30
4578.24 1019.89

SR 202 240 Pre-RDM-100yr 1180.89 1179.90 0.99 0.26 0.04 4603.42 211848.50
3548.05 1263.21

SR 202 240 Pre-RDM-Superfl0 1183.57 1182.50 1. 07 0.25 0.05 5529.96 240129.40
4340.65 1278.24

SR 202 240 Post-ROM-100yr 1176.86 1176.06 0.79 0.26 0.04 3190.78 163396.60
2412.64 1231.70

SR 202 239 Pre-RDM-I00yr 1180.59 1179.17 1. 42 0.27 0.04 2715.17 209875.20
2409.64 1068.88

SR 202 239 Pre-RDM-Superflo 1183.26 1181.66 1. 61 0.28 0.04 3527.64 243335.30
3137.02 1217.57

SR 202 239 Post-RDM-100yr 1176.56 1:75.37 1.19 0.28 0.03 1752.36 165699.90
1547.70 1034.27

SR 202 238 Pre-ROM-I00yr 1180.28 1178.99 1. 29 0.30 0.02 2657.51 209279.30
3063.16 1124.89

SR 202 238 Pre-RD~-Superf10 1182.95 1181.48 1. 47 0.32 0.02 3395.32 242705.70
3899.02 1192.98

SR 202 238 Post-ROM-100yr 1176.25 1175.17 1. 08 0.30 0.02 1768.57 165174.80
2056.67 1041.99

SR 202 237 Pre-RDM-100yr 1179.96 1178.72 1. 23 0.36 0.06 6699.64 204545.80
3754.53 1082.58

SR 202 237 Pre-RDM-Superf:o 1182.61 1181. 20 1. 41 0.39 0.07 7473.54 237605.90
4920.59 1156.42

SR 202 237 Post-RDM-100yr 1175.93 1174.92 1. 01 0.33 0.05 4671.44 161845.50
2483.05 1055.84

SR 202 236 Pre-RDM-I00yr :179.54 1177.67 1. 86 0.60 0.07 3230.16 207704.30
4065.59 909.42

SR 202 236 Pre-ROM-Superflo 1182.14 1179.99 2.15 0.65 0.09 4296.16 240364.30
5339.57 920.81

SR 202 236 Post-RDM-100yr 1175.55 1174.04 1. 51 0.55 0.06 1988.72 164443.50
2567.76 891.53

SR 202 235 Pre-RDM-100yr 1178.86 1176.28 2.58 0.95 0.05 4381.74 203736.50
6881.76 769.03
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SR 202 235 Pre-RDM-Superf10 1181. 40 1178.39 3.01 1. 04 0.06 5816.09 235415.10
8768.78 799.09

SR 202 235 Post-RDM-100yr 1174.94 1172.87 2.07 0.86 0.04 2700.54 161716.90
4582.59 751.44

SR 202 234 Pre-RDM-100yr 1177.87 1174.81 3.05 1.15 0.02 6054.04 205063.00
3882.92 803.03

SR 202 234 Pre-RDM-Superf10 1:80.31 1176.73 3.57 1.10 0.19 7901.26 237006.10
5092.66 819.02

SR 202 234 Post-RDM-100yr 1:74.04 1171.58 2.46 1. 04 0.02 3792.86 162788.30
2418.82 761.56

SR 202 233 Pre-RDM-100yr 1176.69 1:73.41 3.28 1. 06 0.14 4597.90 206298.70
4103.36 826.96

SR 202 233 Pre-RDM-Superf10 1179.02 1176.09 2.93 1. 01 0.03 6030.05 216525.60
27444.35 979.48

SR 202 233 Pos1:-RDM-100yr 1172.98 1170.36 2.62 0.94 0.12 2853.72 163503.50
2642.80 703.37

SR 202 232 Pre-RDM-100yr 1175.49 1172.68 2.82 0.87 0.14 4659.43 203937.40
6403.16 886.19

SR 202 232 Pre-RDM-Superf10 1177.97 1174.70 3.27 0.95 0.16 5141.88 236719.00
8139.09 906.51

SR 202 232 Post-RDM-100yr 1171. 92 1169.70 2.22 0.77 0.11 2954.23 161669.30
4376.46 765.38

SR 202 231 Pre-RDM-100yr 1174.48 1172.13 2.35 0.81 0.01 3493.19 207015.00
4491.82 909.42

SR 202 231 Pre-RDM-Superf10 1176.86 1174.13 2.73 0.87 0.01 4653.43 239617.00
5729.59 982.71

SR 202 231 Post-RDM-100yr 1171.04 1169.18 1. 86 0.73 0.02 2180.02 163800.70
3019.33 731.15

SR 202 230 Pre-RDM-100yr :173.66 1171.:7 2.48 0.61 0.26 2968.05 209633.90
2398.03 743.89

SR 202 230 Pre-RDM-Superflo 1175.98 1173.13 2.85 0.65 0.30 3944.83 242862.20
3193.00 773.63

SR 202 230 Post-RDM-100yr 1170.29 1168.28 2.01 0.56 0.21 1864.71 165638.701496.60 737.32

SR 202 229 Pre-RDM-10oyr 1172.79 1171.17 1. 61 0.46 0.03 2537.27 208234.304228.47 900.00
SR 202 229 Pre-RDM-Superf10 1175.03 1173.18 1. 85 0.48 0.04 3411.26 241188.005400.76 1106.99
SR 202 229 Post-RDM-100yr 1169.52 1168.22 1. 30 0.43 0.01 1556.44 164610.40

2833.18 888.28

SR 202 228 Pre-RDM-100yr 1172.30 1170.78 1. 52 0.49 0.06 15097.63 198675.001227.33 1294.40
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SR 202 228 Pre-RDM-Superf10 1174.52 1172.80 1. 72 0.49 0.06 18108.37 230193.601698.01 1376.63
SR 202 228 Post-RDM-I00yr 1169.07 1167.81 1. 26 0.49 0.06 11299.07 156993.20707.77 1033.67

SR 202 123.55 Pre-RDM-I00yr 1171.76 1169.64 2.11 0.04 0.11 8929.27 203950.70
2120.01 1039.44

SR 202 123.55 Pre-RDM-Superf10 1173.97 11 71 . 64 2.32 0.04 0.12 1:253.65 235575.40
3170.95 1063.61

SR 202 123.55 Post-RDM-I00yr 1168.52 1166.68 1. 84 0.05 0.10 6094.39 161847.80
1057.83 1007.48

SR 202 123.075 Bridge

SR 202 122.65 Pre-RDM-I00yr 1171.07 1168.75 2.33 0.09 0.05 7367.79 166531.60
41100.63 1010.80

SR 202 122.65 Pre-RDM-Superfl0 1173.25 1170.71 2.54 0.09 0.05 9406.42 191518.40
49075.18 1116.39

SR 202 122.65 Post-RDM-I00yr 1167.87 1165.82 2.05 0.10 0.04 4890.62 133436.30
30673.11 977.70

SR 202 122 Pre-RDM-I00yr 1170.93 1168.70 2.23 0.24 0.02 5024.94 179855.90
30119.16 1184.81

SR 202 122 Pre-RDM-Superf10 1173.11 1170.68 2.43 0.23 0.03 6559.17 207275.40
36165.40 1363.16

SR 202 122 Post-RDM-I00yr 1167.73 1165.76 1. 97 0.26 0.00 3181.95 143537.00
22281. 00 985.25

SR 202 120.5000 Pre-RDM-I00yr 1170.68 1168.51 2.17 2689.13 205920.30
6390.60 1300.97

SR 202 120.5000 Pre-RDM-Superf10 1172.86 1170.51 2.34 3793.20 238019.80
8186.97 1569.96

SR 202 120.5000 Post-RDM-I00yr 1167.46 1165.50 1. 96 1501.59 163456.60
4041.77 1178.06
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Lower EI Mirage Wash Basin

Final Design

SCOPE

1.0 Background/Purpose

The project basin site is located just a short distance southwest of the intersection of Cactus
Road and EI Mirage Road in the City of EI Mirage. The site contains an existing basin for
stormwater that has only been roughly graded. The project will also involve an upstream
culvert at Cactus Road and a downstream culvert at EI Mirage Road. A Design Concept
Report (OCR) for this project was completed by Aztec in August 2011. The OCR included
Civil and Landscape plans at the 15% level of development. This Final Design shall finalize
the concepts of the plans of the OCR.

This work shall also include a re-delineation of the floodplain of Lower EI Mirage Wash, from
upstream of Cactus Road to the Agua Fria River. This Re-delineation will be included in an
application package for a Conditional Letter of Map Revision (CLOMR) of the FEMA
floodplain.

2.0 Schedule and Project Coordination

The design submittals of this project will include these three stages: 40%, 90%, and 100%.
Periodic coordination meetings will be held as required during this Final Design. Coordination
for design details will be required with the City's completed Cactus Road Improvements design
and with MCDOT's current design project for EI Mirage Road improvements. This is the
overall schedule:

Weeks from On-call
Assignment Issue Date

40% submittal 16
Public Meeting 18
90% submittal 22
Completion of CLOMR package and Submission to FEMA 24
100% submittal 28

3.0 Surveying, Mapping, and Right of Way

The consultant shall obtain 1-foot vertical contour topographic mapping for the area indicated
on the attached Exhibit A. The consultant shall also perform the control survey for the
mapping and perform field surveying to capture features of interest. The datum-basis for the
surveys shall be NAVD 1988 vertically, NAD 1983 horizontally, and shall tie into the County's
Geodetic Densification and Cadastral Survey (GDACS) network of survey monuments.

4.0 Public Involvement

One public meeting will be held after the 40% stage of the design has been reached. A
newsletter announcing the project and public meeting will be mailed to residents within one
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half mile of the project site. The Civil and Landscape designs will be presented at the Public
Meeting, and public comment and feedback will be obtained. Two complete copies of display
board setups will be required for the Public Meeting.

5.0 Utilities

Data collection for adjacent utilities will be obtained from the City's completed Cactus Road
Design plans, from the County's current EI Mirage Road Design team, and from utility
organizations as required.

6.0 Hydrology and Hydraulics

6.1 Hydrology
Hydrology models were developed as part of the OCR effort. As the final design is
developed, and the shape and volume of the basin are refined, the stage-storage­
discharge tables of the models will be updated and the models re-run.

6.2 Hydraulics
Hydraulic models were developed as part of the OCR effort, based on limited
topographic data. The new 1-foot topographic mapping will be used to develop
updated HEC-RAS models. As a minimum, the models to be developed will include: a
corrected-effective model to be based on the new topography and the latest hydrology;
and a post-project model.

6.3 Sediment Transport
A computation for sizing the volume of the sedimentation-basin area Uust south of
Cactus Road) shall be performed.

[ Angular-rock-mulch is expected to be used to plate the side slopes of the basin. 1

7.0 Floodplain Delineation

The development of the Technical Data Notebook (TON) for the CLOMR package will be in
accordance with Section 11.0 - Floodplain Delineation Studies of the latest version of the
DISTRICT's Consultant Guidelines. The related HEC-RAS modeling is specified in Section
6.2 above. Floodplain work maps will only be needed for presenting the results of the post­
design model.

The HEC-1 hydrological model of the CLOMR package shall be the clipped-out project
relevant portion from the overall existing White Tanks watershed model. CAD files of the new
floodplain will be submitted to the DISTRICT. When the related LOMR is processed, the
DISTRICT will perform the related GIS refinements and conversions.

8.0 Civil Plans

8.1 The civil plan sheets shall include, along with typical plan-set sheets: grading
plans for the basin, at a scale of 1 inch =50 feet horizontally; plan-and-profile
sheets, at a scale of 1 inch =20 feet horizontally, for the Cactus Road culvert
area, the EI Mirage Road culvert area, and the areas of channel re-grading both
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upstream of Cactus Road and downstream of EI Mirage Road; geometric
control sheets, and sheets for details. The plans shall be in accordance with
the DISTRICT's standard template for 22-inch by 34-inch plan sheets.

8.2 The plans will be developed in three stages: 40%, 90%, and 100%. The 40%
plans will include all of the major design features and concepts. The 90% and
100% plans will be in accordance with Sections 14.6 and 14.8 of the latest
version of the DISTRICT's Consultant Guidelines.

8.3 Each of the three submittal stages shall include eight (8) half-size paper copies
of the plan set and eight (8) disks with electronic files in a Microstation
compatible format and in PDF format.

9.0 Landscape Plans

The DCR by Aztec included concepts for the delineated areas of the basin to have grass-turf,
shrubs, trees, hydro-seeding, access roads and ramps, and retaining walls. The shapes and
variations of the basin footprints, terraces, and side-slopes shall be refined and finalized
during the Final Design effort. The associated irrigation plans will be developed as required.

The content of each landscape plans submittal shall be in accordance with Section 20 of the
latest version of the DISTRICT's Consultant Guidelines.

Each of the three submittal stages shall include eight (8) half-size paper copies of the plan set
and eight (8) disks with electronic files in a Microstation compatible format and in PDF format.

10.0 Final Design Report

10.1 The Design Report shall include the background, basis, supporting
computations, alternative-selection rationalization as required, etc. of the Civil
Design and Landscape Design features of the project. Any provisions for, or
overall concepts for, future landscape improvements shall be outlined.

10.2 The TDN for the CLOMR, as covered by item 7.0 above, will be a stand-alone
document.

10.3 A Maintenance Plan shall be prepared in accordance with Section 16 of the
latest version of the DISTRICT's Consultant Guidelines.

11.0 Final Deliverables

The final deliverables shall include: one signed and sealed mylar of the plan set cover sheet;
two full-size and two half-size (bond) paper copies; and two copies of all related electronic files
(design report, TDN, CAD, PDF's).

Exhibit A is presented on the next sheet.
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EXHIBIT A -- LOWER EL MIRAGE WASH BASIN -- PROJECT LOCATION

Topographic mapping extents are outlined
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Lower EI Mirage Wash Basin

Final Design

SCOPE

1.0 Background/Purpose

The project basin site is located just a short distance southwest of the intersection of Cactus
Road and EI Mirage Road in the City of EI Mirage. The site contains an existing basin for
stormwater that has only been roughly graded. The project will also involve an upstream
culvert at Cactus Road and a downstream culvert at EI Mirage Road. A Design Concept
Report (DCR) for this project was completed by Aztec in August 2011. The DCR included
Civil and Landscape plans at the 15% level of development. This Final Design shall finalize
the concepts of the plans of the DCR.

This work shall also include a re-delineation of the floodplain of Lower EI Mirage Wash, from
upstream of Cactus Road to the Agua Fria River. This Re-delineation will be included in an
application package for a Conditional Letter of Map Revision (CLOMR) of the FEMA
floodplain.

2.0 Schedule and Project Coordination

The design submittals of this project will include these three stages: 40%, 90%, and 100%.
Periodic coordination meetings will be held as required during this Final Design. Coordination
for design details will be required with the City's completed Cactus Road Improvements design
and with MCDOT's current design project for EI Mirage Road improvements. This is the
overall schedule:

Weeks from On-call
Assignment Issue Date

I
I

40% submittal
Public Meeting
90% submittal
Completion of CLOMR package and Submission to FEMA
100% submittal

3.0 Surveying, Mapping, and Right of Way

16
18
22
24
28

t
I
I

The consultant shall obtain 1-foot vertical contour topographic mapping for the area indicated
on the attached Exhibit A. The consultant shall also perform the control survey for the
mapping and perform field surveying to capture features of interest. The datum-basis for the
surveys shall be NAVD 1988 vertically, NAD 1983 horizontally, and shall tie into the County's
Geodetic Densification and Cadastral Survey (GDACS) network of survey monuments.

4.0 Public Involvement

One public meeting will be held after the 40% stage of the design has been reached. A
newsletter announcing the project and public meeting will be mailed to residents within one



I

I
half mile of the project site. The Civil and Landscape designs will be presented at the Public
Meeting, and public comment and feedback will be obtained. Two complete copies of display
board setups will be required for the Public Meeting.

5.0 Utilities

Data collection for adjacent utilities will be obtained from the City's completed Cactus Road
Design plans, from the County's current EI Mirage Road Design team, and from utility
organizations as required.

f

I

6.0 Hydrology and Hydraulics

6.1 Hydrology
Hydrology models were developed as part of the DCR effort. As the final design is
developed, and the shape and volume of the basin are refined, the stage-storage­
discharge tables of the models will be updated and the models re-run.

6.2 Hydraulics
Hydraulic models were developed as part of the DCR effort, based on limited
topographic data. The new 1-foot topographic mapping will be used to develop
updated HEC-RAS models. As a minimum, the models to be developed will include: a
corrected-effective model to be based on the new topography and the latest hydrology;
and a post-project model.

6.3 Sediment Transport
A computation for sizing the volume of the sedimentation-basin area Uust south of
Cactus Road) shall be performed.

I
,I
I
I
I

[Angular-rock-mulch is expected to be used to plate the side slopes of the basin. ]

7.0 Floodplain Delineation

The development of the Technical Data Notebook (TDN) for the CLOMR package will be in
accordance with Section 11.0 - Floodplain Delineation Studies of the latest version of the
DISTRICT's Consultant Guidelines. The related HEC-RAS modeling is specified in Section
6.2 above. Floodplain work maps will only be needed for presenting the results of the post­
design model.

The HEC-1 hydrological model of the CLOMR package shall be the clipped-out project
relevant portion from the overall existing White Tanks watershed model. CAD files of the new
floodplain will be submitted to the DISTRICT. When the related LOMR is processed, the
DISTRICT will perform the related GIS refinements and conversions.

8.0 Civil Plans,
I

8.1 The civil plan sheets shall include, along with typical plan-set sheets: grading
plans for the basin, at a scale of 1 inch =50 feet horizontally; plan-and-profile
sheets, at a scale of 1 inch =20 feet horizontally, for the Cactus Road culvert
area, the EI Mirage Road culvert area, and the areas of channel re-grading both
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upstream of Cactus Road and downstream of EI Mirage Road; geometric
control sheets, and sheets for details. The plans shall be in accordance with
the DISTRICT's standard template for 22-inch by 34-inch plan sheets.

8.2 The plans will be developed in three stages: 40%, 90%, and 100%. The 40%
plans will include all of the major design features and concepts. The 90% and
100% plans will be in accordance with Sections 14.6 and 14.8 of the latest
version of the DISTRICT's Consultant Guidelines.

8.3 Each of the three submittal stages shall include eight (8) half-size paper copies
of the plan set and eight (8) disks with electronic files in a Microstation
compatible format and in PDF format.

9.0 Landscape Plans

The DCR by Aztec included concepts for the delineated areas of the basin to have grass-turf,
shrubs, trees, hydro-seeding, access roads and ramps, and retaining walls. The shapes and
variations of the basin footprints, terraces, and side-slopes shall be refined and finalized
during the Final Design effort. The associated irrigation plans will be developed as required.

The content of each landscape plans submittal shall be in accordance with Section 20 of the
latest version of the DISTRICT's Consultant Guidelines.

Each of the three submittal stages shall include eight (8) half-size paper copies of the plan set
and eight (8) disks with electronic files in a Microstation compatible format and in PDF format.

10.0 Final Design Report

10.1 The Design Report shall include the background, basis, supporting
computations, alternative-selection rationalization as required, etc. of the Civil
Design and Landscape Design features of the project. Any provisions for, or
overall concepts for, future landscape improvements shall be outlined.

10.2 The TDN for the CLOMR, as covered by item 7.0 above, will be a stand-alone
document.

10.3 A Maintenance Plan shall be prepared in accordance with Section 16 of the
latest version of the DISTRICT's Consultant Guidelines.

11.0 Final Deliverables

The final deliverables shall include: one signed and sealed mylar of the plan set cover sheet;
two full-size and two half-size (bond) paper copies; and two copies of all related electronic files
(design report, TDN, CAD, PDF's).

Exhibit A is presented on the next sheet.
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EXHIBIT A -- LOWER EL MIRAGE WASH BASIN -- PROJECT LOCATION

Topographic mapping extents are outlined
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OFFICIAL RECORDS OF

Unofficial
Document

November 16, 2011

When recorded, Interoffice Mail to:
Maricopa County [SFW]
Public Works Real Estate Division

EXEMPT ARS § 11-1134, A3
C-69-11-020-8-00

SPECIAL WARRANTY DEED

Project: New River Dam

Item: NRD-OOI

Assessor's Parcel No.: Portion of201-19-003A

The FLOOD CONTROL DISTRICT OF MARICOPA COUNTY, a municipal corporation and

political subdivision of the State of Arizona, GRANTOR, for the sum of One Hundred Forty Eight

Thousand Seven Hundred and XXlI00 dollars ($148,700.00) and other valuable consideration, receipt

and sufficiency of which are hereby acknowledged, paid by the City of Peoria, an Arizona municipal

corporation, GRANTEE, herein does grant, sell, and convey to GRANTEE all that certain real property

situated in the County ofMaricopa, State ofArizona, described as follows:

See Exhibit "A"

Attached hereto and incorporated herein

The GRANTOR hereby conveys unto GRANTEE all warranties of title of any nature whatsoever that

GRANTOR owns; provided, however, GRANTOR warrants title against all of its acts and not other

acts. This property is conveyed subject to: assessments, reservations, easements, rights-of-way, deed

restrictions and other agreements that may appear on record.

GRANTOR warrants that no portion of the Property is the subject of a threatened or pending

investigation, lawsuit or administrative action by any person, firm, governmental body or other entity

Page lof4

o



I
I
I
I
I
I

••
I
I:
I
I
t
',1\

I
Ii
I
I,
I

20120045670

relating to or arising from any matter or circumstance subject to regulation pursuant to any statute.

ordinance, rule or regulation, and that GRANTOR has received no unofficial or official notice of any

alleged violations ofany statutes, ordinances or regulations.

It is hereby understood and agreed that subject property is conveyed for public roadway

purposes, and appurtenances. and should the property cease to be used for public purposes by the

GRANTEE. ownership of said property may revert to the GRANTOR at the discretion of the

GRANTOR.

As required by ARS 48-3603, if all or a part of this property is subsequently sold by the City of Peoria as

undeveloped property for a price exceeding the original sale price. the District shall be paid the difference

between the original price and the subsequent sale price.

Unofficial Document

Page 2 of4



ACCEPTANCE

GRANTEE: City ofPeoria

By.~~

- - - --

"

KRISTINE LUNA
NoJIlY PubIk: • Arizona

. 'MIriCOpI County
My Comm. EllPlres Jut 9. 2914

lJ.~............,........

Project: New River Dam

Item: NRD-OOI

Assessor's Parcel No.: Portion of201-19-003A

Page 3 of4
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STATE OF ARIZONA )

)ss

COUNTY OF MARICOPA )

Th~ foregoing instrument was acknowledged bef~;;d~~;h~~ day of 't>~wrn\<. 20J.L,
by bc\<~ \,...J C> (Ly,-S~ ,for GRANTEE.

My Commission EXPires:'tr~ ''\ 1\i
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Date

Project: New River Dam

Item: NRD-OOl

Assessor's Parcel No.: Portion of 201-19-003A

ACCEPTED AND APPROVED:

BOARD OF DIRECTORS OF
FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

20120045670

Page4of4

JAN 11 2012

RECOMMENDED FOR APPROVAL:

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

Timothy S. Phillips, P.E. Date
ChiefEngineer and General Manager

, J' 12(0/1; • .
~J ~ UnofticlalOocumenl .TTEST. ;

M· ael D. Wilson Date vJ1
Manager, Pub~i~ ~orks, ~ f, ; 1 I IJ
Real Estate DIVIsIOn ( ~~lt.,t!1JA.l~

"'-Clef ofthe Board !
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EXHIBIT A
LEGAL DESCRIPTION

A PORTION OF THAT TRACT AS CONVEYED TO MARICOPA COUNTY FLOOD
CONTROL DISTRICT BY DEED OF RECORO IN INSTRUMENT' #1984-0412891,
MARICOPA COUNTY RECORDS AND LYING WITHIN THE WEST HALF OF SECTION
22, TOWNSHIP 5 NORTH, RANGE 1 EAST OF THE GILA AND SALT RIVER
MERIDIAN, MARICOPA COUNTY, CiTY OF PEORIA, ARIZONA, MORE PARTICULARLY
DESCRIBED AS FOLLOWS:

COMMENCING AT THE SOUTHWEST CORNER OF SAID SECTION 22 (3" MARICOPA
COUNTY BRASS CAP STAMPED T5N R1E 521 S22 S28 S27 2001 29891) FROM
WHICH POINT THE WEST QUARTER CORNER THEREOF (3" MARICOPA COUNTY
BRASS CAP STAMPED 1/4521 1/4522 2001 29891) BEARS N 00"23'56" E A
DISTANCE OF 2639.94 FEET;

THENCE S 89'42'12" E. ALONG THE SOUTH LINE OF THE SOUTHWEST QUARTER
OF SAID SECTION 22, A DISTANCE OF 538.99 FEET TO THE SOUTHWEST
CORNER OF SAID MARICOPA COUNTY FLOOD CONTROL DISTRICT TRACT, THE
POINT OF BEGINNING:

THENCE ALONG THE PERIMETER OF SAID MARICOPA COUNTY FLOOD CONTROL
DISTRICT TRACT THE FOLLOWING (6) SIX COURSES AND DISTANCES:

THENCE N 19'39'49" E A DISTANCE OF 333.25 FEET;
Unofficial Document

THENCE N 19'47'26" E A DISTANCE OF 1208.17 FEET:

THENCE 435.08 FEET ALONG THE ARC OF A CURVE TO THE LEFT, HAVING A
RADIUS OF 2897.79 FEET. THROUGH A CENTRAL ANGLE OF 08'36'09" AND A
CHORD BEARING N 15'29'22" E;

THENCE N 11i1'17" E A DISTANCE OF 2424.09 FEET TO A POINT ON THE
SOUTH RIGHT-OF-WAY LINE OF STATE ROUTE 303 AS DEFINED IN ARIZONA
DEPARTMENT OF TRANSPORTATION PROJECT NUMBER 303L MA 025 H5946 01R;

THENCE N 11'11'16" E, ALONG SAID SOUTH RIGHT-OF-WAY LINE. A DISTANCE
OF 1035.45 FEET:

TITLE: MARICOPA COUNTY FLOOD CONTROL DISTRICT
LAKE PLEASANT PKWY RIGHT-OF·WAY ACQUISITION

Preparing Firm: RITOCH-POWELL & ASSOCIATES, INC,

Address: 3838 N, CENTRAL AVE,. SUITE 1250 P,",OENIX. AZ 85012

Phone: 602·263..11n Fax: 602-277-6286
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EXHIBIT A
LEGAL DESCRIPTION

THENCE S 89'28'54" E, CONTINUING ALONG SAID SOUTH RIGHT-Of-WAY LINE,
A DISTANCE Of 7.98 FEET AND LEAVING SAID SOUTH RIGHT-Of-WAY LINE A
DISTANCE OF 75.47 FEET FOR A TOTAL DISTANCE OF 83.45 FEET;

THENCE ACROSS SAID MARICOPA COUNTY FLOOD CONTROL DISTRICT TRACT THE
FOLLOWING (5) FIVE COURSES AND DISTANCES:

THENCE S 11'11'09" W A DISTANCE OF 278.18 FEET;

THENCE N 83'52'56" W A DISTANCE OF 52.47 FEET TO THE BEGINNING OF A
NON-TANGENT CURVE TO THE RIGHT FROM WHICH POINT THE RADIUS POINT
BEARS N 83'52'56" W;

THENCE 471.06 FEET ALONG THE ARC OF SAID CURVE TO THE RIGHT, HAVING
A RADIUS OF 5819.58 FEET, THROUGH A CENTRAL ANGLE OF 04'38'16" AND A
CHORD BEARING S 08'26'12" W;

THENCE S 10'45'20" W A DISTANCE OF 3938.25 FEET;

THENCE S 10'50'39" W A DiSTANCE OF 674.22 FEET TO A POINT ON THE
SOUTH LINE THEREOF (SAID SOUTH LINE BEING THE SOUTH LINE OF THE
SOUTHWEST QUARTER OF SAID SECTION Z~~;IDocument

THENCE N 89'42'12" W. ALONG SAID SOUTH LINE, A DISTANCE OF 354.97 FEET
TO THE POINT OF BEGINNING.

SAID DESCRIPTION CONTAINS 588,795 SQUARE FEET OR 13.5169 ACRES OF
LAND, MORE OR LESS, INCLUDING ANY EAsEMENTS OF RECORD.

THE BASIS Of BEARING FOR THE ABOVE DESCRIPTION IS N 00·23'56" E FOR
THE WEST LINE OF THE SOUTHWEST QUARTER OF SECTION 22, TOWNSHIP 5
NORTH. RANGE 1 EAST OF THE GILA & SALT RIVER MERIDIAN, MARICOPA
COUNTY, CITY OF PEORIA ARIZONA, AS DETERMINED BY MEASUREMENTS MADE
IN THE FIELD AND CALCULATIONS PERFORMED USING INFORMAnON SHOWN ON
THE PLSS SUBDIVISION RECORD OF SURVEY-MARICOPA COUNTY GEODETIC
DENSIFICATION AND CADASTRAL SURVEY RECORDED IN BOOK 588, PAGE 03,
MARICOPA COUNTY RECORDS.

TITLE: MARICOPA COUNTY FLOOD CONTROL DISTRICT
LAKE PLEASANT PKWY RIGHT-Of-WAY ACQUISITION

Preparing Firm: RITOCH-POWELL &ASSOCIATES, INC.

Address: 3838 N, CENTRAL AVE., SUITE 1250 PHOENIX, AZ 85012

Phone: 602-283-1177 Fax: 802-277-6288
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TITLE: MARICOPA COUNTY FLOOD CONTROL DISTRICT
LAKE PLEASANT PKWY RIGHT-OF-WAY ACQUISITION

Preparing Firm: RITOCH-POWELL & ASSOCIATES, INC.

Address: 3838 N. CENTRAL AVE•• SUITE 1250 PHOENIX, AZ 85012

Phone: 602-263-1177 Fax: 602-277-6286
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TITLE: MARICOPA COUNTY FLOOD CONTROL DISTRICT
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Preparing Firm: RITOCH·POWELL & ASSOCIATES, INC.
Address: 3838 N. CENTRAL AVE" SUITE 12&0 PHOENIX, AZ 8&012

Phone:602-263~177 Fax: 602·277-6286

NOTES
SEE SHEET 9 FOR LINE/CURVE TABLES
AND TOTAL RIGHT-OF- WAY
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Scope of Work
WORK ASSIGNMENT No.1

Lower Indian Bend Wash ADMSIP
Contract No. FCD2011C019

GENERAL
This scope of work covers the tasks associated with Work Assignment No. 1 for the Lower Indian Bend
Wash ADMS/P. In general, the work shall be done in accordance with the scope of work for Contract
FCD2011C019. The following paragraphs further describe/clarifY the scope of work for those tasks to be
done in Work Assignment No.1.

1.0 DATA COLLECTION

1.1 Existing Studies and Land Data
The CONSULTANT shall collect and review relevant data available from the Flood Control District
(DISTRICT), City of Scottsdale (CITY), Cities of Phoenix and Tempe (CITIES), Town of Paradise
Valley (TOWN), ADOT, SRP, and other sources. Data to be collected and reviewed will include, but is
not limited to, existing topographic mapping, land use plans, zoning maps to make sure the zonings
shown are current, transportation plans, hydrologic studies, Federal Emergency Management Agency
(FEMA) Flood Insurance Rate Maps (FIRMS), FEMA-approved floodplain delineation studies, any
Letters of Map Amendment and/or Revisions, Elevation Certificates for residential structures along the
Arizona Canal, development drainage reports, future land use data, future drainage improvement and
development plans, the DISTRICT's Landscape Inventory and Analysis and any other data deemed
pertinent to the LIBW ADMS/P.

1.2 Flooding Complaints
The CONSULTANT shall develop a comprehensive collection of flooding and drainage problems
impacting the project area. This will include an assessment of the drainage problems using information
from the CITY, the CITIES, the TOWN, and through neighborhood meetings. This assessment shall
include a site visit, photograph of the problem area, description of the problem (including a qualitative
assessment as to the severity and frequency of the problem), and its relationship to other flooding
problems. This is an essential part of the ADMS phase and will be documented in the data collection
report. The CONSULTANT shall provide a map, which indicates the location of flooding/problem areas
identified by the flood complaint analysis. CONSULTANT will not address local flooding complaints
within community databases that have already been responded to and documented as resolved.

1.3 Planning Studies
The CONSULTANT shall research and inventory current planning studies for the study area prepared by
the CITY, CITIES, TOWN, and by Maricopa County; including land use plans, general plans, recreation
master plans, trail master plans, and other resource plans. A brief memo summarizing the results of the
research with a description of the specific findings of the proposed plans of the study area is to be
included in the data collection report.

1.4 NPDES Ordinances
The CONSULTANT shall research and become familiar with the NPDES storm water ordinances and
regulations for each of the jurisdictions.
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1.5 Flood Photo ResearchlHistoric Districts
The CONSULTANT shall obtain and review historic photographs available from the DISTRICT's
Engineering Library. Additionally, the CONSULTANT shall research the CITY's, CITIES' and
TOWN's library for historic flooding photos and other pertinent documents including identified Historic
Districts within the Study area. This information shall be included in the data collection report.

1.6 Storm Drain Data/GIS Deliverables
The CONSULTANT shall research and inventory existing as-built storm drain data for the watershed and
create and/or add to the cities current GIS coverage. This shall include data from all the jurisdictions
mentioned above.

1.6.1 Research and Collection ofAs-Built Plans
The CONSULTANT shall research records from the CITY, CITIES, the TOWN and the DISTRICT to
obtain digital copies of as-built storm drain plans. If only hard copies are available, the CONSULTANT
shall scan the hard copies to create digital files.

1.6.2 Develop Inventory Procedure
The CONSULTANT shall develop a procedure for cataloging the as-built plans and the collected data so
that they can be easily retrieved for purposes of review during the study and for creating GIS coverages of
the data. This procedure will be coordinated with the DISTRICT and the CITY. The data to be included
in the GIS coverages, as well as the format for the GIS coverages, will also be coordinated with the CITY
and the DISTRICT.

1.6.3 Review, Interpret and GIS Construction
The CONSULTANT shall review the storm drain plans and construct GIS coverages from the as-built
information. This shall include a careful review of the elevation datum to determine if a datum
conversion is necessary. It is envisioned that the CONSULTANT shall use the DISTRICT's GIS
conversion factor grid from NGVDl929 to NAVD88. Plans using other vertical datums will be
converted by comparing elevations in the study mapping to elevations on the plans in order to create a
special conversion factor. It is envisioned that the data to be built in GIS will be developed using
approximate locations in the streets. No attempt will made to precisely locate the storm drain facilities
relative to the street monument lines. Instead the data will be shown in the approximate location for
purposes ofhydrologic modeling. The data shall include: storm drains (location, dimension, and material,
if available), pipe/box sizes, manholes, pipe inverts at manholes, inlets, type of inlet, size of inlet, inlet
curb/grate elevation, connector pipe sizes, and connector pipe inverts. GIS database produced will be
EPA SWMM 'input-ready' to facilitate automated development of hydraulic models. In general, the inlet
grate and curb opening elevations as well as the manhole rim elevations will be obtained by sampling the
ground elevation from the topographic mapping at the corresponding location for each component. The
as-built plan invert and manhole sump elevations will be used wherever possible. If the vertical datum
cannot be verified, the invert and sump elevations will be estimated using the plan depths relative to the
ground surface. In general invert and manhole sump elevation will be established by subtracting the as­
built depth from the ground surface elevation at each component. The final list of data to be collected
from the as-built plans will be coordinated with the DISTRICT.

1.6.4 Site Investigations
The CONSULTANT shall make site investigations to review the accuracy of the GIS data built from as­
built plans. This will not include a specific review of each inlet and manhole, but instead a general review
to determine if the as-built condition still exists in the field (for instance, has the street been widened so

Page 2of9



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

that the inlets no longer reflect the as-built storm drain condition). These field investigations will also
include a review of streets where no as-built plans were found, but where it is likely storm drains may
exists (major streets, collector streets with significant concentrations of flow, etc.).

1.6.5 Identify Further Needs/or Assignment No.2
The CONSULTANT shall develop a map indicating gaps in the storm drain data. This map will include
obvious gaps in the GIS data where no as-built plans were found as well as less obvious gaps determined
from field investigations. This map will be used to develop a scope ofwork for storm drain data
collection/survey for Work Assignment No.2, if deemed necessary per the result of the overall model.

2.0 HYDROLOGIC AND HYDRAULIC ANALYSIS

The hydrologic and hydraulic analysis shall include a Pilot Study and the Offsite Hydrology Study as
depicted in the Exhibit below.
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2.1 Focused Area Study
The general boundary for the Focused Area is Osborn Road on the north, 70th Street on the east, Thomas
Road on the south and 66th Street on the west. There are two west-east storm drain trunk lines and one
north-south storm drain trunk line with associated catch basins/inlets within the Pilot Study area. The
CONSULTANT will identitY and quantitY surface flooding patterns/accumulation and associated
interception/conveyance of existing storm drain systems in the Pilot Study area using FLO-2D and EPA
SWMM. The Focused Area Study evaluation will analyze existing conditions for the 100-year, 6-hour
and 1O-year, 6-hour storm events.
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Focused Area Study Goals
1. Evaluate the required/optimal FLO-2D grid size
2. Evaluate accuracy ofFLO-2D v2009beta / EPA SWMM
3. Define content/structure ofa GIS Geodatabase to facilitate/document project H&H modeling
4. Define/optimize data collection needs/methods to satisfy project modeling requirements
S. Develop georeferenced EPA SWMM models for storm drains in the Pilot Study area
6. Develop FLO-2D model for Pilot Study area
7. Interface/run jointly FLO-2D with EPA SWMM to accurately model surface/subsurface flows

The process and results of the Focused Area Study will be documented in a Technical Memorandum with
tables, exhibits, figures and results that will be referenced in the project ADMS report. The Technical
Memorandum will be a mini report that addresses all of the study goals identified above and will provide
guidance for the data collection, input and modeling processes for the rest of the ADMS H&H analyses.

2.1.1 On-going Coordination
Ongoing miscellaneous coordination, meetings, emails, phone calls and collaboration/feedback between
the CONSULTANT and the DISTRICT will be implemented to insure modeling issues are addressed,
guidance is provided and project goals are met. Unscheduled coordination between CONSULTANT and
DISTRICT technical staff is anticipated in order to work through modeling processes in a timely manner.

2.1.2 Data Collection
The CONSULTANT will utilize storm drain as-built plans and CADD files of the new storm drains (that
will be built in the spring 2012) for the Pilot Study area. GIS coverages will be obtained from the COS.
Aerial mapping and topographic data will be obtained from the Flood Control District. No site visits or
supplementary field data collection are anticipated.

2.1.3 Geodatabase Structuring/Populating
The CONSULTANT will review FLO-2D v2009 beta and EPA SWMM input requirements. A
geodatabase structure schematic/flowchart will be developed for agency review based on data input and
data documentation requirements. Based on as-built data, storm drain quarter section maps, GIS files and
supplementary field data, The CONSULTANT will develop shape files with EPA SWMM-ready
attributes. Per DISTRICT requirements, post-processing of results will also be added to the geodatabase.

2.1.4 EPA SWMM Model Creation
The CONSULTANT will create SWMM input files from project shape files using inpPINS. A hand built
SWMM model will be built separately. SWMM models generated from inpPINS will be compared
against the hand-built SWMM model for input and output accuracy. Junction, inlet and outlet losses will
be based on the County Drainage Design Manual - Hydraulics and HEC-22. There will be two SWMM
models developed for FLO-2D modeling purposes. One will include all of the pipes and inlets and the
other will have a limited number of inlets that represent flows flow from grouping of inlets.

2.1.5 FLO-2D Model Creation
THE CONSULTANT will create eight models containing identical elevation, land character and structure
detail as described below. The three models will be for different grid sizes: IS'xlS'; 20'x20' and 2S'x2S'.
There will be two storm drain scenarios for each of the grid size models; one scenario is for all pipes and
inlets, the other is for only main pipes and limited inlets. Modeling will be performed for the 10-year, 6­
hour events. Once a grid size is selected, the IOO-year 6-hour storm will be used to model the two storm
drain scenarios identified above.
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2.1.6 Results ComparisonlEvaluation
THE CONSULTANT will provide specific comparisons ofmodel function and results:

1. A comparison of results between standard catch basin/inlet analyses and the discharge-based/inlet
size/type rating curves to be used in the FLO-2D v2009beta will be conducted. Any discrepancies
noticed will be communicated to the DISTRICT for agency review/resolution.
2. Upon completion of the three different grid size FLO-2D model runs, the hydraulic characteristics
(depth, velocity, discharge) at key surface concentration point locations will be compared.
3. Inlet/interception results and corresponding SWMM model hydraulics for each storm drain system
will be compared for each different grid-size FLO-2D model.
4. An evaluation will be conducted to determine the optimal grid size for further FLO-2D modeling,
interception accuracy of the beta version of FLO-2D, optimal interception results from the three grid
size models and the difference in corresponding SWMM storm drain hydraulics.

2.1.7 StrategylRevisions
In coordination with the DISTRICT, The CONSULTANT will provide recommended strategies, updates
and revisions to the approaches to the Data Collection, Geodatabase Structuring/Populating, SWMM
Model Creation and FLO-2D Model Creation based on ongoing communication/collaboration with all
stakeholders and the initial results of the Pilot Study. These recommendations will be presented as agenda
items in three collaboration meetings and approved changes will be used to provide ongoing updates to
the Pilot Study models.

2.1.8 FocusedArea Study Documentation
THE CONSULTANT will provide write-ups, including documentation of assumptions, methods,
comparison/evaluation process, results and exhibits in a Focused Area Study Technical Memorandum.

2.2 Offsite Hydrology
The Offsite Study area is generally bounded by the Central Arizona Project Canal on the north, the
McDowell Mountains and the Arizona Canal on the east, LIBW ADMS/P project boundary and Phoenix
Mountain Preserve on the south and approximately 24th Street on the west. The Offsite Study area is
approximately 75 square miles. The CONSULTANT will identify and quantify surface flooding
patterns/accumulation in the Offsite Study area using FLO-2D v2009. The Offsite Hydrology Study
evaluation will analyze future conditions, using current zoning maps to determine land use parameters, for
the IOO-year, 24-hour; IOO-yr, 6-hr; lO-year, 24-hour and IO-year, 6-hour storm events.

2.2.1 Offsite Hydrology Study Goal
The purpose of the offsite hydrology study is to determine the hydrograph inputs to the LIBW project
analysis. The process and results of the Offsite Hydrology Study will be documented in a Technical
Memorandum with tables, exhibits, figures and results that will later be referenced in the project ADMS
report. The Offsite Hydrology Study Technical Memorandum will document the development of the input
hydrographs within the northern portion of the ADMS study boundary.

2.2.2 On-going Coordination
Ongoing miscellaneous coordination, meetings, emails, phone calls and collaboration/feedback between
the CONSULTANT and the DISTRICT will be implemented to insure modeling issues are addressed,
guidance is provided and project goals are met. Unscheduled coordination between CONSULTANT and
DISTRICT technical staff is anticipated in order to work through modeling processes in a timely manner.
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2.2.3 Data Collection
The CONSULTANT will obtain available aerial mapping data from the DISTRICT and the CITY and
will perform field visits to verify/identify major watershed features and drainage crossings. If necessary,
the CONSULTANT will collect as-built plans for major features as needed to determining revisions to the
FLO-2D model. Anticipated major watershed features include SR5l, SR10l, the Arizona Canal, the
Central Arizona Project canal and major drainage crossings under/over this features.

2.2.4 Initial FLO-2D Model Development
The CONSULTANT will create a 50'x50' grid model. Elevation data will be based on County 10-foot
mapping and CITY mapping. Land characterization will be developed based on County zoning, land-use
and soils GIS data.

2.2.5 Major Features Identification
After initial model runs, the CONSULTANT, in collaboration with the DISTRICT, will identify major
watershed features that re-direct or pond stormwater. Agreed upon major features will be researched
further if necessary in order to determine limits, height/depth and drainage structure sizes. Site visits will
be conducted to determine:

(i) size/location ofmajor drainage structure crossings under/over levee features
(ii) extent/limits of sump and fill locations related to identified features

The CONSULTANT will coordinate with the DISTRICT to determine a streamlined approach for
modeling levee-like features, drainage crossings and depression areas. Focus will be to adequately model
large-scale watershed response by determining appropriate level of detail for this generalized, large-scale
model.

If during coordination with the DISTRICT, it is determined that further detail is required to characterize
flow patterns, the following optional items may be implemented per DISTRICT request:

2.2.5.1 Optional Item: Adjustments to grid elevations
CONSULTANT will modify grid elevations along identified channel corridors in order to characterize up
to ten major channel features within the offsite watershed. l-D channels will not be used to represent
channels.

2.2.5.2 Optional Item: Addition ofmajor storm (54" or greater)
CONSULTANT will modify model in order to characterize up to ten major storm drains within the offsite
watershed.

2.2.5.3 Optional Item: Additional site visits to evaluate conveyance/storagefeatures
CONSULTANT will perform up to three (3) one day site visits in order to identify major channels and
storm drains within the watershed.

2.2.6 Model Modifications
The CONSULTANT in coordination with the DISTRICT will modify the FLO-2D model such that the
major features are represented in the grid element elevations, with levees, streets and hydraulic structures
or gaps in levee features.
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2.2.7 Calibration
The DISTRICT will provide the storm data and input FLO-2D data to the CONSULTANT for the
purpose of calibration ofthe Offsite Hydrology Model.

2.2.7.1 Optional- The DISTRICT may provide an extra set of storm data and input FLO-2D data
to the CONSULTANT for the purpose ofthe calibration ofthe Offsite Hydrology Model.

2.2.8 Offsite Hydrology Study Documentation
The CONSULTANT will provide write-ups, including documentation of assumptions, methods, results,
calibration, and exhibits for the Offsite Hydrology Study Technical Memorandum.

3.0 PROJECT MEETINGS

The CONSULTANT shall participate in the following meetings during Assignment No.1.

3.1 Kick Off/Stakeholder Meeting - The CONSULTANT shall meet with the DISTRICT to submit
the project schedule that shall include dates of all proposed submittals and review meetings, significant
project milestones, and to discuss the schedule and the tasks necessary to accomplish it. The
CONSULTANT shall bring the key project team members to the meeting to introduce them to the
DISTRICT staff working on the project. This meeting will also include the stakeholder kickoff meeting.
The CONSULTANT shall prepare and distribute the meeting agenda and the minute minutes. A list of
stakeholder opportunities/issues matrix will be developed and maintained throughout the project by the
CONSULTANT. The matrix/database will be utilized by the ADMS team at all levels of the project, but
particularly for the identification of flood hazards to be addressed in Phase II and Phase III.

3.2 Monthly Meetings- The CONSULTANT shall attend a maximum of 8 monthly meetings to
provide update on the study progress to the team. The CONSULTANT will be responsible for providing
the agenda and minutes of these meetings.

3.3 Team Meetings-The CONSULTANT shall participate in a maximum of 8 extra, one-hour long
meetings with the DISTRICT's Engineering staff to provide updates on the modeling aspects of the study.
These meetings could be done via conference call with the DISTRICT staff.

3.4 Neighborhood Meetings-The CONSULTANT shall attend a maximum of 2 neighborhood
meetings as needed to receive input about drainage problems within the study area. The CONSULTANT
shall prepare meeting minutes of the meetings, including concerns raised by the public.

4.0 SUBMITTALS
The CONSULTANT shall make submittals according to the following:

4.1 Pilot Study
I-Model Boundary; Surface Feature Characterization
2-Base Model- FLO-2D
3-SWMM Models
4-Combined Model with Final Technical Memorandum
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4.2 Offsite Hydrology
I-Model Boundary; Base Model- FLO-2D (zoning based On' values; infiltration)
2-Major Surface Features and model results
3-Calibration Models
4-Final Models with Technical Memorandum

5.0 REPORTS
All interim hydrology/hydraulics models will be submitted in electronic format (geodatabase and post­
processed results) on CDIDVD with pdf exhibits of inputs/results) for review to the DISTRICT and the
CITY. Final models, technical memorandums and/or documents shall be submitted to the DISTRICT and
the CITY in both hard copy and electronic format. Upon receipt of review comments, the
CONSULTANT shall incorporate appropriate revisions and complete the report. The following reports
shall be developed as a result ofwork assignment no. 1 in print and digital format:

• Data Collection Report
• Pilot Study Technical Memorandum
• Offsite Hydrology Study Technical Memorandum
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Consultant's Profit @.lQ% of Direct Labor plus Overhead $15,463.81 _

Consultant's Overhead @ 140% of Direct Labor $90,205.58 _

Consultant's Total Labor $170,101.95 _

Consultant's Subtotal Direct Labor $64,432.56 _

CONTRACT NO.: FCD 2011C019

Consultant's Total Direct and Outside Expenses $360.00 _

FEE PROPOSAL - TABLE A - OPTIONAL TASK(S)
SUBCONSULTANT

COST PROPOSAL SUMMARY

CONSULTANT: Gavan & Barker. Inc.

PROJECT NAME: Lower Indian Bend Wash ADMS/P

DIRECT LABOR

Classifications Man-hours Hourly Rates Labor Costs

Principal Civil Engineer 430 55.29 23,774.70

Principal Landscape Architect 8 45.67 365.36
Engineering Designer 873 28.50 24,880.50
Landscape Arch. Designer 8 28.50 228.00

Design Technician 584 26.00 15,184.00

DIRECT AND OUTSIDE EXPENSES

DESCRIPTION EXPENSE AMOUNT

8-1/2" x II" Copies (800@$0.05) 40.00
8-1/2" x II" Color Copies (l00@$0.90) 90.00
11" x 17" Color Copies (l00@$1.50) 150.00
3 ring binder (4@$20.00) 80.00
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Total Subconsultant(s) without Optional Task(s)

A. TOTAL PROPOSED FEE without Optional Task(s) $289,837 -
(Inclusive ofConsultant and Subconsultant[s] totalproposedfee without Optional Task[s].)

B. TOTAL OF OPTIONAL Task(s) $29,587. _
(Inclusive ofConsultant and Subconsultant[s] total Optional Task[s].)

FEE PROPOSAL - TABLE A - OPTIONAL TASK(S)
SUBCONSULTANT

COST PROPOSAL SUMMARY

$119,375 .. _

$319,424 _
(Total ofA & B}

$170,462. _

$170,102 _

$360.00 _

$170,462 _

C. TOTAL PROPOSED FEE

Consultant's Total Labor

Consultant's Total Direct and Outside Expenses

Total:

Consultant's Totals of Labor and
Direct and Outside Expenses without Optional Task(s)

SUBCONSULTANT(s) without Optional Task(s)

NAME OF SUBCONSULTANT TASK TOTAL COST

T. Y. Lin International Hydrology 119,375.00
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(Inclusive ofSubconsultant's Optional Task[s] proposedfee.)

FEE PROPOSAL - TABLE A
SUBCONSULTANT

COST PROPOSAL SUMMARY

DIRECT LABOR

Classifications Man-hours Hourly Rates Labor Costs

Project Manager 171 $62.40 $10,670

Project Engineer 187 $52.21 $9,763

EngineerlDesigner 260 $41.94 $10,905

GIS Specialist 258 $32.04 $8,266

Designer 0 $36.86 $0

TechnicianlDrafter 56 $32.28 $1,808

Clerical 16 $26.38 $422

$ 66,391
$ 10.822

$ 41.834

$ 119048

$ 148,962

$ 327.00
$ 119,048
$ 119,375
$ 29,587

CONTRACT NO.: FCD 2011C019

Subconsultant's TOTAL PROPOSED FEE

Subconsultant's Subtotal Direct Labor
Subconsultant's Overhead @ 158.70 % ofDirect Labor

Subconsultant's Profit @ 10 % of Direct Labor plus Overhead
Subconsultant's Total Direct Labor

Subconsultant's Total of Direct and Outside Expenses
Subconsultant's Total Labor

Subconsultant's PROPOSED FEE without Optional Task(s)
Subconsultant's PROPOSED FEE/or Optional task(s)

SUBCONSULTANT: T.Y. Lin International

PROJECT NAME: Lower Indian Bend Wash Area Drainage Master Study/Plan

,

DIRECT AND OUTSIDE EXPENSES

DESCRIPTION EXPENSE AMOUNT

Mileage @J, $0.55/mi $149.00
Courier Services @J, $13.50/ea -
Bond - black & white, 8-l/2"xll" @J, $0.04/ea $8.96
Bond - color, 8-l/2"xll" @J, $0.57lea $41.04
Bond - black & white 11"xI7" @J, $0.08/ea $4.80
Bond - color, 11"xI7" @ $0.62/ea $18.60
Bond - black & white, 24"x36" @ $0.42/ea -
Bond - color, 24"x36" @, $4.64/ea $92.80
Dividers (set) - (8 tab) @, $0.92/ea -
Map Pockets (double sided) @, $0.50/ea -
CD Pockets (adhesive) @ $0.48/ea $4.80
CD Labels @ $O.4l/ea $3.50
Compact Disks @ $0.35/ea $3.50
Combs (all sizes) @J, $1.50/ea -
3-ring Binder, 3" G $15.00/ea -
3-ring Binder, 4" G $20.00/ea -
3-ring Binder, 5" G $25.00/ea -

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



PROJECT NAME: Lower Indian Bend Wash Area Drainage Master StudylPlan

DIRECT AND OUTSIDE EXPENSES/or OPTIONAL TASK(S)

FEE PROPOSAL - TABLE A - OPTIONAL TASK(S)
SUBCONSULTANT

COST PROPOSAL SUMMARY

Subconsultant's Total ofDirect and Outside Expenses for Optional Task(s) $.....1..=.24-'-- _

Subconsultant's Total Labor for Optional Task(s) $,.....,2""-9.....,.4=63=<-- _

Subconsultant's TOTAL PROPOSED FEE for Optional Task(s) $,.....,2~9","",,5=87~ _
(Subconsultant's total proposedfeefor Optional Task[s].)

$124.00

EXPENSE AMOUNT

CONTRACT NO.: FCD 2011C019

DESCRIPTION

Mileage @, $0.55/mi

SUBCONSULTANT: T.Y. Lin International

DIRECT LABOR/or OPTIONAL TASK(S)

Classifications Man-hours Hourly Rates Labor Costs

Project Manager 32 $62.40 $1,997
Project Engineer 12 $52.21 $627

Engineer/Designer 172 $41.94 $7,214
GIS Specialist 0 $32.04 $0

Designer 0 $36.86 $0
Technician/Drafter 16 $32.28 $516

Clerical 0 $26.38 $0
Subconsultant's Subtotal of Direct Labor for Optional Task(s) $...,:1'-"-0=,3-"-54-=-- _

Subconsultant's Overhead@ 158.70 % ofDirect Labor for Optional Task(s) $...,:1=6.....,.4-"-3,,,--1 _

Subconsultant's Profit@N%ofDirectLaborplusOverheadforOptional Task(s) $,.....,2,.,,6<....!.7=8 _

Subconsultant's Total Labor for Optional Task(s) $.....,2~9.....,.4=6~3 _

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



- - - - - - - - - - - - - - - - - - -Gavan Barker, Inc.

Lower Indian Bend Wash ADMS (Assignment No.1)

FEE PROPOSAL· TABLE C
Estimated Man-Hours and Direct Labor

Contract FCD 2011C019

February 28,2012

Type ofWork Principal Principal Engineering Land Arch Design Total Direct Direct Total

and Task Civil EngineerlPM Land Arch Designer Designer Technician Labor Fees Cost Amount

Drs I 55.29 Hrs 45.67 Drs I 28.50 Drs I 28.50 Drs 26.00 Drs DoDars Dollars Dollars

Administrative Tasks

I
- -

I
-

I
- -.... : .... - -..

. ' ....... 6 ... •· .. 1
Assigmnent Schedule 61 331.74 - 1 - 1 - - 331.74

I - 331.74

1 1 I
.~~~'"~.~.¥'-_'-"'~..

Progress Reports & Invoices 32

1

1,769.28 -
I

- 1 - - 32 1262:~81" ......:c...... ........... .. 1Z~..9.~~
i

1. Data Collection

I - -
I

-
I

- - - - -
1

00' . I········..

........
1.1 Existing Stndies & Land Data

I - 1 - 1 -
I

- ... - .:.... ....•.. - I· ....• - .........

I sl I·· 10 338..58Maps. Aerials. GIS Data 21 110.58 - 228.00 1 - - 338.58 -
1 1 1 1

.... ......-- ....
~ '''~

Land Use and Trasnportation Plans 21 110.58 I - 81 228..00 1 - - 10 338.58 - 338.58

1 I 1 1
. .......

.. -:
Public Works Hydrologic Studies 161 884..64 1 - 321 912.00 1 - - ... 48 1,796..64 - 1,796:64

1 .'

J
241 ..

I
905.i6FEMA Maps & Ceriificates 41 22Ll6 - 684.00 1 - - 28 - 905.16

I 1 1 1
40 1.568:64

........
Development Drainage Reports 161 884.64

I
- 241 684.00 1 - ...... : .... - ..... __.....!,56~c6~_

'1
I

1 I ..
Landscape Inventory & Analysis 1 - 41 182.68 - 81 228.00 ... - I? 410.68 ...... :. 410..68

1 1 1 1
. .. -

..... ..... ..........

1.2 Flooding Complaints 1 - I - 1 - 1 - - ... - - -
1 I 1 1

10
..... ...

Complaint Collection 21 110.58 1 - 81 228..00 I - - 338.58 : .. 338.58

1 1 I 1
... _.-..._-- -"....

..... :
905 .. 16

....

905 .. 16Complaint Review 41 22Ll6 1 - 241 684.00 1 - - 28 -
I 1 1 1

- ._._,._--_._-_ ..

.. .......

S6Site Visits 81 44232 1 - 481 1,368.. 00 1 - - 1.81Q..~? .....}~~:~?
1 I I 1

... .........

Exhibit Preparation & Summary Descriptions 121 663..48 I - 241 684.00' 1 - 48 ...... 1,248.00 84 2,595.48 -.... .. .........._}L~~S,;~~.
1 1 1 I

...

I" :..... ...... ...
13 Planning Stndies 1 - 1 - 1 - 1 - .... - I·· - :...... ...... -

1 1 I 1 ... ... I·
Research & Collection 21 110.58 1 - 121 342.. 00 1 - - 14 452.58 - 452.58

1 1 1 1
.. ... ...

.' . .... .... 1-- ..'" .• ....
Review andInterpretation

J
331.74 1 - 81 228..00 1 - - .14 559..74 -.. 559..74

1 1 1
335j6

I
1..4 NPDES Ordinance Review 22Ll6 1 - 41 114..00

I :. ...: ... 8 - 335.16

I
81

... ....
......

1.5 Flood Photo Research 110.58 1 - 228.00

I - - 10 .......3~8:.5~.. 338.58

'1 1
.. '{ ..... ...... _...~ ...-----..... _---- -"'-',- ~-_.- '---'''--',.-,-_.

... .. •...... ..........
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- - - - - - - - - - - - - - - - - - -Gavan Barker, Inc.

Lower Indian Bend Wash ADMS (Assignment No.1)

FEE PROPOSAL - TABLE C
Estimated Man-Hours and Direct Labor

Contract FCD 2011C019

February 28, 2012

Type ofWork

and Task

Principal

Civil EngineerlPM

Principal

Land Ar.h
Engineering

Designer

Land Ar.h

Designer

Design

T..hnieian

Total Dir..t

Labor Fees

Direct

Cost

Total

Amount

. I 641 .1,~64.00 4,313.64 .

I
I - 834.48 - 834.48

I

I
- 1}!.2:64 " 1,112.,64.

228.00 584 15,184.00 1903 64,432.56 " 64,432.56

~ I 0, -
- -

... =. ...91 417.24 - 417.24

40I 1,782.96 - .1,782:9.~.J" .....
-\ 64 1 2,895:60 - 2,1l9S.~0

14T . 774.06 - 774.06

"

982.32

.
Dollars

.~.7!.2:32_

2,346.12........ '''-1

1,675.80

- ..... _. __}"Jl?:~

- '" ....._....2.2.,.g.2.:.~~ ..

.. 2,~04.32.

-

DollarsDollars

3,712:~~t.

22,122.56

8(j 1._..2,40~.32.

J._.
281. 982.32

26.001Hrs

_8~! . .3,1~?:2~+

312.00

. 1,.5~0:00·I·l.2~

I··

60

.+

I 3641_9,464.()~+ J48

936.0036

I
12

,.

",

28.50 IHrsHrs I 55.29 Hrsl 45.67 Hrs I 28.50 Hrs I
1.6 GIS Storm Drain Data I I - I · I - I

I I J J
1.6.1 As-Built Research & Collection I

3:1

442.32 I - 601 1,710.0(j

II·· I
I

1.6.2 1nventory Procudure Development I 1,7~9.28. - 481 1,368:00 I.. '1
I

_.

I I
1. 6.3 As-Built Data 1nterpret andBuild G1S I 641 3,538.56

1
- 3201 9,120.00 I

'1 I '.. I
1.6.4 Site 1m'estigation I 81 442.32 I - 361 1,026.00 I

I I I 1
1.6.5 1dentifY Further SD Data Colleclion I 81 442.32

I
- 81 228.00 I

i i
2. Hydrologic and Hydraulic Analysis

I
-

I
-

I
"

Analysis

2.1.4 Hand-Built SWMMModelfor Pilot & Coord l 81 442.32 I - 241 684.00

I I I
2.1 Focus Area Coord & Review I 281 1,548.12 I - 281 798.00

r 1
I . I 1

2.2 Offiite Study Coord & Review 201 1,105.80 I - 201 570.00
O' j' .

'I
13. Meetings I

I
- ·

31

-
3.1 Kick-OfflStakeholder Meeting I 61 331.74 · 85.50

1 I
3.2 Monthly Meetings (8 meetings) I 241 1,326.96 - 161 456.00

I I
3.3 Team Meetings (8 meetings) I 401 2,211.60 - 241 684.00

I I
3.4 Neighborhood Meetings (2 meetings) 14

1

774.06 ·
I

-
15. Reports

! !
Data Collection Report 241 1,326.96 41 182.68 401 1,140.00

I I I
Focus Area Tech Memo I 121 663.48 1 " 61 171.00

I
I

I
Offsite Hydro Study Report I 161 884.64 - 81 228.00

r I·
I I

IGrand Total I 430 I 23,774.70 81 365.36 873 I 24,880.50 8
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- - - - - - - - - - - - - - - - - - -
Table C - Fee Proposal

Estimated Man-Hours and Direct Labor

TYLIN WORK TASK BREAKDOWN
CATEGORY
Project Manager PM
Project Engineer PE
Engineer/Desianer E/D
GIS Specialist GIS
Designer D
TechnicianlDrafler TID
Clerical C

STAFF CATEGORY/HOURS
PM PE EJD GIS D TID C TOTAL TOTAL

Focused Area Study Task Average Hourly Rate: $62.40 $52.21 $41.94 $32.04 $36.86 $32.28 $26.38 HRS $

2.1.1 On-going Coordination 14 weeks @ 4 hrs per week 56 10 24 22 56 $2,800
2.1.3 Geodatabase Structuring I Populating 10 14 40 64 $2,637
2.1.4 EPA SWMM Model Creation 8 28 4 40 80 $3,410
2.1 .5 FLO-2D Model Creation 6 26 8 20 60 $2,708
2.1 .6 Results Comparison / Evaluation 10 18 4 8 40 $1,990
2.1.7 Strategy I Revisions 8 12 8 16 8 52 $2,232
2.1.8 Focused Area Studv Documentation 10 38 4 20 8 80 $3,628
3.1 Kick Off/Stakeholder Meeting No. Mlgs- 1 (PM only) 2 2 $125
3.2 Monthly Meetings No. Mtgs- 8 (PM only) 20 20 $1,248
3.3 Team Meetings No. Mtas- 8 (3 with technical prep for Focused Areal 23 15 6 44 $2,470

498
SUBTOTAL DIRECT LABOR HOURS 107 175 56 136 0 16 8 498 $23247

Reimbursables
Printina, CD's, labels Tech Memo: Eioht hardcopies andodf; CD/DVD's $89
Mileaae 1 site visit; 3 meetinas (120 milesl @ $0.550er mile $66

SUBTOTAL - . . - . . - - $155

Optional Items
0 $0
0

SUBTOTAL DIRECT LABOR HOURS 0 0 0 0 0 0 0 0 $0
TOTAL DIRECT LABOR HOURS 0 0 0 0 0 0 0 0 $23247

Optional Reimbursables

SUBTOTAL . - . . - - . . $0

Fee Estimate Assumptions: I I I
1 Meeting hours include meeting preparation and travel time. T T I I I
2 Mileaoe is for meetinos and field visit. I
3 All interim H&H submittals for review of modelinn outnut. renorts and calculations are assumed to be on CD/DVD except for final submittals.
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- - - - - - - - - - - - - - - - - -
Table C - Fee Proposal

Estimated Man-Hours and Direct Labor

TYLIN WORK TASK BREAKDOWN
CATEGORY
Project Manager PM
Pro'ect Enaineer PE
Engineer/Designer E/D
GIS Specialist GIS
Designer 0
Technician/Drafter T/D
Clerical C

STAFF CATEGORY/HOURS
PM PE EJD GIS 0 T/D C TOTAL TOTAL

Offsite Hvdrolo!1V Study Task Average Hourly Rate: $62.40 $52.21 $41.94 $32.04 $36.86 $32.28 $26.38 HRS $

2.2.2 On-going Coordination 14 weeks @3 hrs per week 42 8 22 12 42 $1,806
2.2,3 Data Collection 2-1 day site visits; 5 days data collection and review as needed 16 16 40 72 $2,961
2,2.4 Initial FLO-2D Model Development 4 24 28 $1,256
2,2,5 Maior Features Identification 4 12 16 $753
2.2.6 Model Modifications 16 80 80 176 $6,917
2.2.7 Calibration 4 8 28 40 $1,842
2.2.8 Offsite Hydrology Study Documentation 8 4 16 24 8 60 $2,359
3.3 Team Meetings Coincide w/Focused Area Study - 3 w/ additional prep time only 4 6 6 16 $693

450
SUBTOTAL DIRECT LABOR HOURS 64 12 204 122 0 40 8 450 $18,587

Reimbursables
Printina, CD's, labels Tech Memo: Eiaht hardcopies and pdf; CD/DVD's $89
Mileaae 2 site visits 150 miles @ $0.55 per mile $83

SUBTOTAL - - $172

Allowance Items
2.2.6.1 Revise Grid Size 0 $0
2.2.7.1 Additional Calibration 4 8 28 40 $1,842
2.2.5.1 Adiustments to grid elevations (assume 10 channels at 1 days each)' 12 4 80 96 $4,313
2.2.5.2 Addition of maior storm drain (54" or areater) (assume 10 storm drains and 2 davs as-built research) 4 40 16 60 $2,444
2.2.5.3 Additional site visits 3 to evaluate convevance/storaoe features 12 24 36 $1,755

232
SUBTOTAL DIRECT LABOR HOURS 32 12 172 0 0 16 0 232 $10353

TOTAL DIRECT LABOR HOURS 96 24 376 122 0 56 8 682 $28940
Allowance Reimbursables
Mileaae 3 site visits (225 miles) @ $0.55 per mile $124

SUBTOTAL - - $124

Fee Estimate Assumptions: I I I I I I
1 Meeting hours include meeting preparation and traveltime. I I I I
2 Mileaae is for meetines and field visit. I
3 All interim H&H submittals for review of modeling output, reports and calculations are assumed to be on CD/DVD except for final submittals.
4 Revision of arid size does not include addition of further detail to characterize surface or land characterization data/features. I

1 of 1




