APPENDIX C

BOULDER CREEK STARTING WATER
SURFACE ELEVATIONS, UPSTREAM TIE-IN
INFORMATION, AND DISCHARGE CALCULATIONS
FOR THE FLATIRON PARKWAY SPLIT




STARTING WATER SURFACE ELEVATIONS
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FLOODING SOURCE I0— YEAR FLOODPLAIN DATA 50~YEAR FLOODPLAIN DATA 500—-YEAR FLOODPLAIN DATA
IDENTIFICATION ;ggﬁﬁ; stTATION DISCHARGE FLOOD ELEV, (MSL) DISCHARGE FLOOD ELEV. (MSL) DISCHARGE FLOOD ELEV. (MSL)

97 856+10 3550 5131.6 9950 5134.0 29,300 5136.,0

98 864450 3600 5133.1 10,000 5195.5 29,400 5137.9

99 869+20 3600 5134.8 10,000 5136.9 29,400 5140.0

100 874400 3600 5138.1 10,050 5139.2 29,500 5141.3

101 881420 3600 5140.3 10,050 5142,0 29,500 5143.4

102 885+75 3650 5141.0 10,100 5142.8 29, 600 5145,1

103 891410 3650 5143.6 10,100 5145.6 29,600 5147.7

Fourmile Canyon Creek 104 897+10 3650 5147.5 10,100 5149.0 29,600 51510

105 902+60 3400 5148.2 9400 5150.6 27,200 5153.1

106 909480 3400 5148.,7 9400 5151, 4 27,200 5154.8

107 915+60 3400 5149.0 9400 5151.8 27,200 5155.4

108 922+40 3400 5149.9 9400 5152.,7 27,200 5156.9

109 929+00 3400 5159.5 9400 5161.6 27,200 5164.0

110 934405 3400 5161.9 9400 5164.5 27,200 5166.6

North 66th Street 112 935+00 3400 5162.2 9400 5166.4 27,200 5168.6

113 939460 3400 5164.,2 9400 5166.8 27,200 5169.2

114 946+20 3400 5166,9 9400 5168.5 27,200 51716

115 954+06 3400 5169.8 9400 5171.1 27,200 5173,7

116 959400 3500 5172.0 9400 5173.4 27,200 5175.9

117 965400 3500 5174.7 9400 5176.0 27,200 5178.4

South Boulder Creek 118 970+00 3500 5177.5 9400 - 5178.9 27,200 5181.3

119 974490 3450 5179.5 (4450) 5180.7 (5,400) 5182.9

120 983+60 3450 5182.2 (4450) 5182.5 (5,400) 5183.6

121 990+30 3450 5186.5 (4450) 51872 (5,400) 5188.0

122 993+00 3450 5189,7 (4450) 5190,9 (5,400) 5191,8

Valmont Drive 124 994+50 3450 5191 .7 (4450) 5194.5 (5,400) 5196.8

125 996+90 3450 5191.9 (3550) 5194.6 E1,200) 5196.9

Union Pacific Railroad 127 998+90 3450 5192.2 (3550) 5194.7 1,200) 5196.9

on 128 1005420 3450 5193.2 8400 5196.0 18,600 5197.9

Valley View Road 129 1010+50 3450 5197.1 8400 5198.7 18,600 5200.7
Upstream Study Limit

lDistance in feet above mouth

{ ) Discharge represents estimated flow in Cross Sectiomn.

refer to Figure 3 "Discharge Probability Profiles"

For total discharge

Hydrology and Hydraulics completed
by Omaha District Corps of Engineers.

MULLER ENGINEERING COMPANY, INC.

URBAN DRAINAGE AND FLOOD CONTROL DISTRICT

FLOODPLAIN

REFERENCE DATA

CONSULTING ENGINEERS TABLE
1410 VARCK ST, SUITE 293 COLORADO WATER CONSERVATION BOARD TII
LAKEWQOD, COLORADO 80215
(303) 232.9340 BOULDER COUNTY LOWER BOULDER CREEK i,
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FLOODING SOURCE I00-YEAR FIL.OQODPLAIN DATA FLOODWAY DATA

CROSS 100yr. DISCHARGE THALWE G FLOODPLAIN FLOODWAY WIDTH 2 FLOODWAY

IDENTIFICATION SECTION STATION ! nCFS) ELEV., (MSL) FLOOD ELEV. {MsL) WIDTH (FT) LEFT (FT) RIGHT (FT) TOTAL (FT) ELEV. (MSL)

97 856+10 14,200 5125.3 5135,1 3850 * 180 360 540 5135.6

98 864450 14,300 5128.9 5136.6 3850 % 600 40 640 5137.0

99 869+20 14,300 5131.9 5137.9 3440 * ' 735 45 780 5138.4

100 874+00 14,350 5133.6 5139.9 2975 *f 960 100 1060 5140.3

101 881420 14,350 5137.3 5142.6 3570 *4 1450 80 1530 5143.1

102 885+75 14,400 5138.3 5143,6 2670 # 1400 90 1490 51445

103 891+10 14,400 5138.8 5146,1 1775 # 1280 50 1330 5146.9

Fourmile Canyon Creek| 104 897+10 14,400 5140.5 5149.8 2040 * 350 138 488 5150.1

105 902460 13,300 5141.3 5151.6 1045 530 80 610 5152.2

106 909480 13,300 5141.2 5152.6 1255 1140 86 1226 5153.0

107 915460 13,300 5141.8 5153.0 1260 * 1210 30 1240 5153.4

108 922+40- 13,300 5144,5 5154.0 1965 * 838 10 848 5154.2

109 929400 13,300 5154 .6 5162.5 2240 450 250 700 5162.6

110 934405 13,300 5156.2 5165,2 1250 260 540 800 5165,4

North 66th Street 112 935+00 13,300 5157.7 5167.1 2040 320 630 950 5167.4

113 939460 13,300 5158.6 5167 .6 1140 320 560 880 5168.0

114 946420 13,300 5161.4 5169.3 1610 250 650 900 5169.6

115 954406 13,300 5165.2 5171.8 1540 i 750 150 900 5172.8

116 959+00 13,300 5167.9 51741 1700 # 735 135 870 5174.6

117 965400 13,300 5169.8 7 5176.7 2190 460 280 740 5177 .4

South Boulder Creek 118 970+00 13,300 5172.6 - 5179.5 2140 310 620 930 5180. 4

119 974490 (4,800) 5173.7 5181,2 1850 *# 80 360 8OO 1060%% 700 5182.0

120 983+60 (4,800) 5177.1 5182.8 1290 # 20 295 315 5183.8

121 990+30 (4,800) 5179.9 5187.5 940 ##f 30 20 50 5188.3

122 993400 (4,800) 5180.9 " 5191.2 2250 * 20 28 1365 1620%% 303 5192.1

Valmont Drive 124 994450 (4,800) 5181.9 5195.4 2990 85 60 1140 1565%% 570 5196.0

125 996+90 (2,800) 5183,9 » 5195.5 1370 # 400 46 446 5196.1

Union Pacific R.R. 127 998+90 (2,800) 5184.9 5195.6 2675 # 700 63 450 148Q%% 1793 5196.2

128 1005420 (11,000) 5187.2 5196,5 2600 *f+ 370 910 1280 5197.0

Valley View Road 129 1010450 (11,000) 5189.1 5199,5 2750 #4° 680 -+ 51 731 5199,9
Upstream Study Limit

lﬂistance in feet above mouth #% Split floodway; Area between lst and 2nd numbers not included in floodway

From center of channel looking downstream *++ Floodway limit located 130 feet past end of Cross Section
* Width includes island area(s) and/or other high ground ( ) Discharge represents estimated flow in Cross Section., TFor
between outer floodplain boundaries total discharge refer to Figure 3 "Discharge Probability -
# Cross Section does not extend to high ground Profiles" Hydrology énd ﬁydraullcs compl?ted
+ Width measured to § of South Boulder Creek channel by Omaha District Corps of Engineers,

® Width does not include South Boulder Creek channel

MULLER ENGINEERING COMPANY, INC., URBAN DRAINAGE AND FLOOD CONTROL DISTRICT I00-YEAR FLOODPL.AIN AND FLOODWAY TABLE
1410 VANCE ST, SUTTE 20 COLORADO WATER.CONSERVANON BOARD REFERENCE DATA L4
D o o i BOULDER COUNTY LOWER BOULDER CREEK o

20




Anderson Consulring Engineers, Inc Project Hunker  |Page  OF

T - 9 !
Civil » Water Resources ¢ Environmental AoBLw ef - =
Owner-Project + |By Date
T Rovcsee lesmy. L y 8 7 /2/2&99
Subject Checked By Date

=riven Ja \L{A"ruw”_. SoekPaes CSlevarmsels

2 Aas' Oress Seormed 172- ('b’s iR BFE S‘u-o‘:;‘b 1S L0y,
Bernldone) Floussa é»RDSE- St =als 163 Ann [c::'—lk.

Nytlsva dfzpf_-."‘s: Swarreds (03 rdes 1o Ave: tooaTtn A Moisse
=s @9 HD A @Y7 Hs , PeshewrvelY,

ss Seemed (2 IS leosrsn A5 Mudsk Staemed €965+05

'uJ&-—m SuerfFaace, ELeVasTi=al (Pri ;».Jz:’:.\!lb .

- ==
Qizos el = S ook Sk

=1

Muuse o3 5143, 5145, 5141 5147,

Hlunse- I'L‘:"-l-'q 514156 S)49.0 51498 GRS

b

Ao Nz 2z 51476 S148.5 51499

. .
Aes iz (e o) 5!4‘5,’2—\ 51608 51515 51529

T et ! Lowse. Reuteee (Reei-  Froen
Movee. Elantoom e doppady,

Il
Haznes Apon Deuierrod,
g 1923

b
Ao papuros B CIdeA R ITER e Ayl

Feeor p[d:\'b -+ JRL!J)',

¢ rereppdes ®Y Avvulidae +B.6ET Oopvers o
-3 AT ‘h[a i w of 'S‘iUl‘:‘b

(donveeson  Eooin iy of Repase ar Bia 2-

25 \dzee

oo = 3,50 aFs CEMmaTET 262k Wesse "B Gdeae (RTETe LAl

Oge = 17100 aFs ; st = e 51502 ~ 5149, 2y (7b sc.e.‘%
Gzs = 11016 AF5 = 15l — 35D > ' '
THIS INFORMATION WAS
SUPERSEDED OCTOBER o wsel, s = Sl6e.0 FNdhve
2012. WSEL TIE-INS ARE - S
NOW BASED ON FLOOD
PROFILES PUBLISHED IN \

THE DECEMBER 2012 FIS
(SEE PRECEDING PAGES).




@ Anderson Consulring Engineers, Inc i
Civil » Water Resources ° Environmental Uz z= B
Owner-Project — By Date
Subject Checked By Date
()FssveEsAin \J ey Sopfras FRefiuE T e T3

£y

dioes Smermed ooz Cu|s L = S‘t'ub‘}\ IS Loy VikToac

fAvise.  Oeeoss Soormead 76.2 (Mw_u:a; AT, i?—C"-,*—i-%D)

e Warere. suprales cevATon] A [Donse dposs Seerend 762
5‘,’-5/.0 =, ANave (Fﬂrpm "Rouvinoe. d!&:—:ﬁ‘.& e H‘WWB
Deudenmsd, Mouse Eddesende doieal/, Tadvaey 1983

OplversisN Feopn  NOVD = dads 18 +32%9 B (&Av@zs;upi ATA
Fr=oin CL:‘F‘/ = Rouliee A5 31 *B%»l—i AT u’s Sy t.lr/n‘r-'s

fAULLTE
\dsm_[

2= RN SNy P

5450+ 225 = 645425 A, JAUD

THIS INFORMATION WAS
SUPERSEDED OCTOBER
2012. WSEL TIE-INS ARE
NOW BASED ON FLOOD
PROFILES PUBLISHED IN
THE DECEMBER 2012 FIS
(SEE PRECEDING PAGES).

AOGT

\Jﬁe’s‘t;lpppe R7omm g 5dnz F A

A = Ade (ysEL — pvueg WS
= 5d5klz -~ s5tzs = I NF—

£

=5 A

P [




UPSTREAM TIE-IN INFORMATION
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MULLER ENGINEERING COMPANY, INC.
CONSULTING ENGINEERS
1610 VANCE ST., SUTTE 203
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vravn _ineom _ oareri7ez_ | URBAN DRAINAGE AND FLOOD CONTROL DISTRICT

FLOOD HAZARD AREA DELINEATION

A p— BOULDER CREEK SHEET _1_
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FLOODING SOURCE FLOODPLAIN DATA FLOODWAY DATA
. CROSS 1 100 yr. DISCHARGE THALWEG i00yr. FLOODPLAIN FLOODWAY WiDTH FLOODWAY
IDENTIFICATION SECTION STATION f(CFS) ELEV (MSL) I00yr. FLOOD ELEV.(MSL)| " U L= o CEFT (FTH RoHT tF1) | TOTAL (FT) ELEV. (MSL)
74 1256425 11,650 5419.6 5433.7 84
75 1260+10 11,650 5426, 1 5441.0 128
76 1260480 11,650 5431,2 5441 .2 152
76.1 1262480 11,650 5435,7 5445, 5 147
76.2 1264480 11,650 5441,2 5451.0 160
77 1266480 11,650 5444 ,1 5455.6 220
Arapahoe Ave,
(Canyon Mouth)
FLOODWAY| DATA WILL BE PUBLISHED AT
A LATER |DATE, CON[TACT :URBAN
DRAINAGE | & FLOOD [CONTROL DISTRICT
OR CITY [OF BOULDER FOR DETAILS.
1. Distance in feet above mouth.
2. From center of chanrdel looking downstream.
_ - |
MULLER ENGINEERING COMPANY, INC. , : URBAN DRAINAGE & FLOOD CONTROL DISTRICT
CONSULTING ENGINEERS FLOODPLAIN AND FLOODWAY REFERENCE DATA TABLE
1410 VANCE ST., SUITE 203 FLOOD HAZARD AREA DELINEATION I
LAKEWOOD, COLORADO 80215 - !
e BOULDER CREEK CITY OF BOULDER CONT,

Page 18




DISCHARGE CALCULATIONS FOR
THE FLATIRON PARKWAY SPLIT
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Worksheet

Worksheet for Irregular Channel
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Project Description

Worksheet New Topo ROB Flatiron Split
Flow Element Irregular Channel

Method Manning's Formula

Solve For Discharge

Input Data

Channel Slope 002700 ft/ft

Water Surface Elev ,214.05 ft

Options

Current Roughness Methoved Lotter's Method
Open Channel Weighting jved Lotter's Method
Closed Channel Weighting Horton's Method

Results

Mannings Coeffic 0.065
Elevation Range 12.00 to 5,216.00

Discharge 206.89 cfs =S
Flow Area 122.9 ft*
Wetted Perimetel 72.88 ft
Top Width 7252 ft
Actual Depth 2.05 ft
Critical Elevation 5,212.83 ft
Critical Slope 0.068476 ft/ft
Velocity 1.68 ft/s
Velocity Head 0.04 ft
Specific Energy 5,214.09 ft
Froude Number 0.23
Flow Type Subcritical

Calculation Messages:

Water elevation exceeds lowest end station by 0.05 ft.

Roughness Segments

Start End Mannings
Station  Station  Coefficient
0+00.0 0+81.0 0.065

Natural Channel Points

Station  Elevation

() (ft)

0+00.0 5,214.00
0+08.6  5,213.00
0+12.9 5212.00
0+57.4 5,212.00
0+67.5 5,213.00
0+72.3 5,214.00
0+76.6 5,215.00
0+81.0 5,216.00
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Worksheet

Worksheet for Irregular Channel
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Project Description

Worksheet New Topo Flatiron Spill (1
Flow Element Irregular Channel
Method Manning's Formula

Solve For Channel Depth

Input Data

Channel Slc 333000 ft/ft

Discharge 206.90 cfs

Options

Current Roughness Methcved Lotter's Method
Open Channel Weighting jved Lotter's Method
Closed Channel Weighting Horton's Method

Results
Mannings Coefficie 0.065
Water Surface Elev 521341 ft <—
Elevation Range 12.00to 5,217.00
Flow Area 254 ft*
Wetted Perimeter 52.36 ft
Top Width 52.13 ft
Actual Depth 1.41 fi
Critical Elevation 5,213.75 ft
Critical Slope 0.073886 fuft
Velocity 8.15 fis
Velocity Head 1.03 ft
Specific Energy 5,214.45 ft
Froude Number 2.06
Flow Type Supercritical
Roughness Segments
Start End Mannings

Station Station  Coefficient

0+00.0 1+84.2 0.085

Natural Channel Points

Station  Elevation

() ()

0+400.0 5,214.00
0+65.2 5,214.00
1+03.1  5,213.00
1+07.4  5,212.00
1+14.1 5,212.00
1+19.0  5,213.00
1+68.5 5,214.00
1+75.7  5,215.00
1+79.6  5,216.00
1+84.2  5,217.00
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Worksheet for Irregular Channel

Js  Xs&c

Project Description

Woaorksheet New Topo ROB Flatiron Split
Flow Element Irregular Channel

Method Manning's Formula

Solve For Discharge

Input Data

Channel Slope 002700 ft/ft

Water Surface Elev ,213.67 ft

Options

Current Roughness Methcved Lotter's Method
Open Channel Weighting jved Lotter's Method
Closed Channel Weightint Horton's Method

Results

Mannings Coeffic 0.065
Elevation Range 12.00 to 5,216.00

Discharge 142.57 cfs (/’
Flow Area 896.1 ft?
Wetted Perimetel 68.79 ft
Top Width 68.54 ft
Actual Depth 1.67 ft
Critical Elevation 5,212.66 ft
Critical Slope 0.073396 ft/ft
Velocity 1.48 fi/s
Velocily Head 0.03 ft
Specific Energy 5,213.70 ft
Froude Number 0.22
Flow Type Subcritical
Roughness Segments
Start End Mannings

Station  Station Coefficient
0+00.0 . 0+81.0 0.065

Natural Channel Points

Station  Elevation
(ft) {ft)
0+00.0 5,214.00
0+06.6 5,213.00
0+12.9 5,212.00
0+57.4 5,212.00
0+67.5 5,213.00
0+72.3 5,214.00
0+76.6  5,215.00
0+81.0 5,216.00
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Worksheet for Irregular Channel
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Project Description

Worksheet New Topo Flatiron Spill (1
Flow Element Irregular Channel
Method Manning's Formula

Solve For Channel Depth

Input Data

Channel Slc333000 ft/ft
Discharge 142.60 cfs

Options

Current Roughness Methcived Lotter's Method
Open Channel Weighting jved Lotter's Method
Closed Channel Weighting Horton's Method

Results

Mannings Coefficiel 0.0865
Water Surface Elev 5213.24 ft <—
Elevation Range 12.00 to 5,217.00
Flow Area 17.8 ft*
Wetted Perimeter 37.39 ft
Top Width 3717 ft
Actual Depth 1.24 ft
Critical Elevation 5,213.57 ft
Critical Slope 0.076602 ft/ft
Velacity 8.03 fi/s
Velocity Head 1.00 ft
Specific Energy 5,214.25 ft
Froude Number 2.056
Flow Type Supercritical

Roughness Segments

Start End Mannings
S!ation Station  Coefficient
0+00.0 - 1+84.2 0.065

Natural Channel Points

Station  Elevation
(ft) (ft)
0+00.0 5,214.00
0+65.2 5,214.00
1+03.1  5,213.00
1+07.4  5,212.00
1+14.1  5,212.00
1+19.0 5,213.00
1+68.5  5,214.00
1+75.7  5,215.00
1+79.6  5,216.00
1+84.2  5,217.00
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