















































































































































DESIGN PEAK FLOW FOR ONE-HALF OF STREET BY THE RATIONAIL. METHOD

Arvada Channel 04-059.01

W. 51st & Dover Basin Type 13 Combo Capacity

Design Flow = Gutter Flow + Carry-over Flow

\LDVERLANDJ! SIDE . J'UVERLANDl

FLOW

¢ STREET ‘L

FLDW

EI@GUTTER FLOW PLUS CARRY-OWVER FLOW <— E <« QUTTER FLOW

INLET INLET

l/2 0OF STREET

Design Flow: ONLY if already determined through other methods:

* if you entered a value here, skip the rest of this sheet and proceed to sheet Q-Allow)

(local peak flow for 1/2 of street, plus flow bypassing upstream subcatchments): *Q =cfs

Geographic Information: (Enter data in the blue cells):

Subcatchment Area = jAcres
Percent Imperviousness = %
NRCS Soil Type = A,B,C,orD
Site: {Check One Box Only) Slope (it/ft) Length (ft}
Site 1s Urban: o Qverland Fiow =| . : -
Site Is Non-Urban: o Gutter Flow =
Raintall Information: Intensity | {inch/hr}=Cy* P/ {Co+ T )" Cy
Design Storm Return Period, T, = years
Retum Period One-Nour Precipitation, Py = inches
Ci= :
sz =
Cy=
User-Defined Storm Runoff Coefficient {leave this blank to accept a calculated value), C =
User-Defined 5-yr. Runoff Coefficient {leave this biank to accept a calculated value), Cs = :
Bypass (Carry-Over) Flow from upstream Subcatchments, Q, = 0.12|cfs
Analysis of Flow Time (Time of Concentration) for a Catchment:
Calculated Design Storm Runoff Coefficient, C = - NIA
Calculated 5-yr. Runoff Coefficient, C5 =| N/A
Overland Flow Velocity, Vg =| ‘NIAfs
Gutter Flow Velocity, Vg = INIA|fps
Overland Fiow Time, t5 =] - “Ni/A|minutes
Gutter Flow Time, {g = « - -NIA|minutes
Calculated Time of Cencentration, T, = - NIAIminutes
Time of Concentration by Regional Formula, T, = ‘N/A|minutes
Recommended T, = N/Aminutes
Time of Concentration Selected by User, T, = NIATminutes
Design Rainfall Intensity, | = ~N/AJinch/hr
Calculated Locat Peak Flow, G, = N/A[cfs
Total Design Peak Flow, Q = 3.07|cfs

arvadaUD-inlei_v2.10.xls, Q-Peak

1/16/2008, 3:09 PM
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ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Major & Minor Storm)
{Based on Reguiated Criteria for Maximum Allowable Flow Depth and Spread)
Project: Arvada Channel 04-058.01
Inlet 1D: . ‘W. 51st & Dover Basin Type 13 Combo Capacity
Maximurm Allowable Width for Spread Behind Curd © Tpack = 10.0]f
Side Slope Behind Curtr {lsave blank for no conveyance credit behind curb) Spack = 0.0200{ft, vert. { . horiz
Manning's Roughness Behind Curb Pgagk = 0.0130
Height of Curb at Guiter Flow Line Heume = 4.00finches
Distance from Curk Face to Street Crown Torown = 12.0}ft
utter Depression a= 2.00)inches
Gutter Width = 2,001t
Street Transverse Slope = 0.0200|ft. vert. ! ft. horiz
Street Longitudinal Slops - Enter 0 for sump cendition = 0.0080|ft. vert. ! ft, horlz
Manning's Roughness for Street Saction AgtreeT = 0.0150
Minot Storm  Major Starm
Max. Allowabis Water Spraad Jor Minor & Major Storm Taoax ® 12.0 12000
Max. Allcwable Depth at Gutter Flow Line for Minor & Major Storm T duax= 4.40 4.40inches
Allow Flow Depth at Street Crown {leave blank for na) X =yes
Maximu Capaclty Based On Allowable Water Spread Minor Storm  Major Storm
Gutter Cross Slope (Eq. 5T-8) =" 01033 0. t0a3] it
Water Depth without Gutter Depression {Eq. ST-2) y= '2.88 2.88|nches
Watsr Depth with a Gutier Depression d=}. 488 -4.88|inches
|Allowable Spread for Discharge outsida the Gutter Section W (T - W) T.=| " . 100 10.0(ft
Gutier Flow to Design Fiow Ratio by FHWA HEC-22 method (Eq. §T-7) Ey=| 0.522 0.522
ischarge outside the Gutter Section W, camied in Section Ty Q= -~ 23 23|cfs
Discharge within the Guller Section W {Qy - Q) Oy = 2.5 2.5/cds
ischarge Bahind the Curb {e.q)., sidewalk, driveways, & lawns} Qanex = 0.2 _02fcis
aximum Flow Based On Allowable Watar Spread Qy=| 50| - - - B8.0|cts
Flow Velocity Within the Gutier Section = 41 -4:4lips
v*d Product: Flaw Velocity Times Guttsr Flowlina Depth vd= 1.7 1.7}
[Maximum Gitter Capacity Baged on Allowable Gutter Depth Minar Storm  Major Storm
[Theoretical Water Spraad T = 10.0 10.0}ft
Theoretical Spread for Discharge ouiside the Gutter Section W (T - W) T = B.0 B0}
Gutter Flow to Design Flow Ratio by FHWA HEG-22 methad (Eg. ST-7) Ep= 0.611 0.611
eoretical Discharge sutside the Gutter Section W, camed in Section Ty ™= 1.3 1.3|cfs
Actual Discharge outside the Guiter Section W, (limited by distance Terown} Qx= 1.3 1.3|efs
Discharge within the Gutter Saction W (Qq ~ Qix} = 2.0 2.0|cfs
Discharge Bahind the Gurb {e.g., sidawalk, driveways, & lawns) Claack = 0.0 0.0]cfs
otal Discharys for Major & Minor Storm Q= 33 3.3cfs
Flow Velocity Within the Gutter Section = 38 -~ 3.8{fps
d Product: Flow Velocity Times Gutter Flowline Depth vd= 1.4 1.4
Siope-Based Depth Safety Reduction Factor for Major & Minor (d > 6%} Storm R= 1.00 1.00
Max Flow Based on Alfow. Gutter Depth (Safaty Factor Applied) Q= 3.3 3.3 |cfs
Resultart Flaw Depth at Gutter Flowine (Safety Factor Applied) d= 4,40 4.40inches
Resultant Flow Depth at Street Crown (Safety Factor Applied}) Aerown = 0.00 0.00|inches
Minor Storm  Major Storm
Max_ Aliowable Gutter Capacity Based on Minimum of Q; or Cluons = 3.3] 3.3)cfs
lCapacity OK: These maximum allowable flows are greater than the fiow given on sheet 'Q-Peak’
arvadallD-Inlet_v2.10.xls, Q-Allow 1/16/2006, 3:09 PM



Street Section with Flow Depths
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Qfor 172 |Flow Depth|  Flow

Street (cfs) {in.) Spread (fi.}

7 0.00 0.00 0.00

0.50 253 2.04

16 4 1.00 3.18 4.91

1.50 357 6.56

. 2.00 3.87 7.78
2.50 4.11 878

} - 3.00 4.31 9.62
! 14 3.50 448 10.34
4.00 463 10.88

. 4.50 4.77 11.54

. 5.00 4.89 12.00
" 5.60 5.01 12.00,
2 6.00 5.41 12.00
g 6.50 5.21 12,00
= 7.00 5.31 12,00
£ 7.50 540 12.00]

| & .00 54B) 12.00
'8 8.50 556]  12.00
3 9.00 5.64 12.00
o 9.50 572 12.00
T 10.00 570 12.00
E' 10.50 5.86 12.00
y 11.00 5.93 12.00

i g 11.50 6.00 12.00
o 12.00 6.06 12.00
a 12.50 6.13 12.00
(7] 13.00 6.19 12.00
E 13.50 6.26 12.00
= 14.00 6.31 12.00
1450] - 637 12.00

15.00 642 12,00

1550) ° . 648 12.00

i 16.00 6.53 12.00

‘o 16.50} 6.50 12.00

.| o ) ) 3 - 17.00 6.64 12.00
17.50 669 12.00

C? 18.00] 6.74 12.00

2@ — i, - 18.50 679 - 12.00
19.00 6.84 12.00

L 19.50 6.99 12.00

; 20.00 6.93 12.00

: 20.50 6.08 12.00

oy . , . . : . . . 21.00 7.03 12.00

] 2 2 [ 8 10 12 14 16 18 20 2 24 21.50 7.08 12.00

22.00 7.12 12.00

@ for 1/2 Street (cfs) 555 T 17 e

; 23.00 7.2 12.00

| 23.50 7.25 12.00

} O Fiow Depth (in.} 0O Flow Spread (ft.) 24.00 7.30]  12.00

24.50 7.34 12.00

25.00 7.39 12.00

arvadaUD-Inlet_vZ.10.xis, Q-Allow

116/2006, 3:09 PM
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| INLET IN A SUMP OR SAG LOCATION ]
Project = Mada Channel 04-055.01
Injet ID = W. 515t & Dover Basin Type 13 Combo Capacity

f—Lo{C}——

Dasign lnformatip

Type of inlet

Type = COOTenver 13 Combination

Using Curb Opening Only Instead of Grals as a Walir (curb is in vertical orifice control)
[IFiow Dapth at Locat Depression withaut Clogging (3.07 cfs grate, O ofs curb)

HFiow Depth {Curb Gpening Cniy) without Clogging {0 ¢fs grate, 3.07 cfs curb)

Fow Depth at Local Depression with Clopging (3.07 cfs grate, 0 ofs curb)

Flow Gapth {Curh Opening Only} with Clogging {0 cfs grate, 3.07 cfs curb)

(Grata As an Orifice

l{Fiow Depih at Locat Depression without Clogging (2.4 cfs grate, 0.67 efs curb)
Flow Depth at Local Depression with Clogging (1.69 cfs grate, 1.38 cofs curb)

Local Depression {addiional o continubus guttar depression ‘a’ fram 'Q-Allow’) Bl = 2.00 inchas
Number of Unit Inlets (Grale or Curb Opening} No= 1
Grate Information
Langth of 2 Unit Grale L, (G)= 3.00 feat
Width of a Unit Grate W, = : 1,73 feet
Area Opening Ratio for a Grate {iypical values 0.15-0.80) Ao © 0.47
liClogging Factor for a Single Grate (typical value 0.5¢ - 0.70} G (3)= © 050
fGrate Weir Coefficient (typical value 3.00} c, G} = 3.00
d Grate Orifica Coefficient (typicai vatue 0.67) G (G)= .87
lICurt Cpening Information
{Length of a Lint Cuh Opening L, (C) = 3,00 feet
: Height of Vertical Curb Opening in Inches Hyw & ) '4.50 inches
Height of Curb Orifice Throatin Inches —— '5.25 inches
lHAngle of Throat {see USDCM Figure ST-5) Theta = 0.0 degrees
Slde Width for Depression Pan {typically the gutier width of 2 feet) W, = ) 2.00 feet
Clogaing Factor for a Smngle Curb Opaning {lypicat vatue D.10) &iic)= A
Curb Opening Weir Coefficient (typical value 2.30-3.00) C, (Cy= ©2.30
Curb Opening Orifice Coefficient {typical vatue 0.67) C,(C)= 087
Resudting Gutter Flow Dapth for Grate Inl ty in a Sump
Clogging Coefficient for Multiple Units = .00
liclogging Factor for Mutiple Units Clog = loisn

LI Ly " =1
Clogging Coefficient for Multiple Uinits = ‘.00
Clogging Factor for Muliiple Units Clog = - 0.10
Curb as a Weir, Grale as an Orifice
Fiow Depth at Local Depression witout Glogging (1.96 cfs grale, 1.11 ofs curb) = it 211 inches
Flow Depth at Local Depression with Clopging (1.63 ¢fs grate, 1.54 cfs curb) = . 2.83 inches
urb as an Orifice, Grate a5 an Orifice
Flow Depth at Local Depression without Clogging (2.4 ofs grate, 0.67 ofs curb) du= - . 2.41 inches
Fiow Depth at Local Depression with Clogging {1.69 ¢fs gratg, 1.38 cfs cur) d, = ' 3.03 Inches
L[Rosultlng Gutier Flow Daphh Outsids of Local Daprassion Aot ™ " 1,03 inches
IRgullnnt Straet Conditiony
Total Inlet Length L= i . 30D feet
Totad Inlet Interception Capacity (Design Discharpe from Q-Peak ) Q,= 3.1 cfs
Resultant Gutter Fiow Depth {based on sheet Q-Alfow geometry) [ L .23 inches
Resultant Street Aow Spraad (based on sheet Q-Allow gaometry) T= - .5.1 fest
Resuitant Flow Depth at Straat Crown Herown ™ - _:0,00. inches

arvadalD-inle$_vZ.10.xis, intet tn Sump

1/46/2006, 3.09 PM
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Qintercepteq | G Weir JFiow | Comb. Orit/ Jei | Com. Ort/ JOn. | Curb Opening Only| - Reported Design D;mw
Depth (in.) Flow Depth (in) { FlowDepth{in.} | 3Flow Depth(in.) | 2Fiow Oepth (in} Spread (R.)
.00 000 0.00 0.00 Q.00 0.00 . 0:00
1,00 273 0.0D 0.02 0.02 0.02 0.02
2.00 4.28 _ 013 0.48 1.20 124 .87
3.00 5.38 0.78 :0.08 3,80 319 4,04
4.00 6:27 1.37 -4.60 5.73 3.98 817
5.00 718 1.91 2.25 10.37 4.72 11.31
8.00 7.96) 246 347 14,82 - 5B7 12.00
7.00] . 8.7 3.07 4.25 20,09} S Gl 12.00
8,00’ 9.42 367 5.50 26.16 “7.46 12,00
8.00 g : 8.02 33.04 8.50 12.00
10.00 o 850 40.74 ' 9.63 11200
11,00/ 10.25, 49.24} 182 12.00
12.00 1217 58.55 1217f 12.00
13.00 1425 © 68,67 14.25]. - 12.00
14.00 16:50 79.61 1650 42:00
15.00(" - 41891 §1.35 je] 42.00
16.00 21:50 103.80| - 2480 e 11200
1700} 04,25 1417.26 Lo pa28] T 1200
18.00 - 27:16|. ©131.43 AT ol 12.00/
1900 20,24 146:41 30,24 ~12.00
2000 - - 133,49 162.20 33490 - 4200
21.00 ~ 3681 178.80 36.91 12,
22001 - 4049 196211 -40.49] -
23.00 AL24 214.43 A44.24] - 7
24.00] -~ 48,18 - 233.46 S ABABY T
25.00| : 5224 25330
26.00|. .. 273es
adv] C2es 4l
28,0017 o MTET
.28.00]. 34075 -
30.00 " as464]
BT
b24.97| 0 T
. s&4.5af
G16.07)
648.06]

arvadaliD-nlet_v2.10.xIs, Inlet In Surmp

171642008, 3:08 PM
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Profile
Scenario: Base

Profile: Storm Sewer G- 5 YR

Scenario: Base
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O U e B, 5,31500
0+00 1400
Station (ft)
Title: Arvada Channel Project Engineer: Jim Watt
povstormeadifinal alignmentistorm sewer g.stm Muller Engineering Company StormCAD v5.5 [5.5008]
01/16/06 03:18:11 PM ® Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 1



Calculation Results Summary

Scenario: Base

»>»>>> Info: Subsurface Network Rooted b
»»»> Info: Subsurface Analysis iterati
»»5> Info: Convergence was achieved.

y: 0-1
ong: 1

CALCULATION SUMMARY FOR SURFACE NETWORKS

| Label | Inlet | Inlet | Total { Total | Capture | Gutter | Gutter |
| i Type | ' | Intercepted | Bypassed | Efficiency | Spread | Depth |
I \ | i Flow I Flow | (%} | (fty & (ft) |
i i i | {cfs) | {cfs) I | i [
=~ f——m o [ e s o [ = m | === m———— [ = | === |
| I-5 | Generic Inlet | Generic Default 100% | 0.00 | 0.00 ¢ i00.0 | 0.00 | 0.00 |
CALCULATION SUMMARY FOR SUBSURFACE NETWORK WITH ROQT: O-1

| Label | NWumber | Section | Section | Length | Total | Average | Hydraulic | Hydrauwlic |

{ | of | Size ! Shape | (ft) | System | Velocity | Grade | Grade i

1 | Secticns | I | 1 Flow 1 (ft/s) | Upstream | Downstream |

1 i I I | | (ecfs) | i (ft) | (£t) I

| [rm———————- o frmrm e ————- | == fro—mm—— fmmm e inde f=—mmmm |

| p-1 | 1} 18 inch | Circular | 17.29 | 3.07 | 11,75 | 5,319.45 | 5,319.50 |

| Label } Tetal | Ground | Hydraulic | Hydraulic |

| | System | Elevaticn | Grade | Grade |

| i Flow | {ETY | Lipne In | Line Out |

f | {cfs} | ! (ft) | (ft) !

j——r - e (= ——— St e |

I o-1 ! 3.07 | 5,328.00 | 5,319.50 | 5,319.50 |

[ I-3 ! 3.07 ¢ 5,327.4% ¢ 5,319.45 | 5,312.45 |

Completed: 01/16/2006 03:16:47 PM

Title: Arvada Channel
p.Astormcadyfinal alignmentistorm sewer g.stm
01/16/08 03:17:12 PM © Haestad Methods, inc.

Muiler Engineering Company
37 Brookside Road Waterbury, CT 06708 USA

+1-203-755-1688

Project Engineer: Jim Wait
StormCAD v5.5 [6.5008]
Page 1 of 1
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DESIGN PEAK FLOW FOR ONE-HALF OF STREET BY THE RATIONAL METHOD

ARVADA CHANNEL 04-059.01

W. 51st west of Everet St. Storm Sewer A Inlet Capacity

Design Flow = Gutter Flow + Carry-over Flow

FLOW

i STREET \l

‘LDVERLAND‘L ' SIDE ﬂ‘LDVIEfE%\PAJNDJ,

E——]<«—GUITER FLOW PLUS CARRY-OVER FLOV < [F—— <—GUTTER FLOW

INLET INLET

i/2 OF STREET

Design Flow: ONLY if already determined through other methods:
{local peak flow for 1/2 of street, plus flow bypassing upstream subcatchments): *Q '-—cfs
* If you entered a value here, skip the rest of this sheet and proceed to sheet G-Alow)
Geographic information: (Enter data in the blue celis).
Subcatchment Area = Acres
Percent imperviousness = %
- NRCS Soil Type = ABC oD
Site: (Check One Box Only} Slope (ft/ft) Length {ft)
Site is Urban: Overland Flow =
Site |s Non-Urban: Gutter Flow =
Rainfall Information: Intensity | (inch/hr) = Gy * P /{ Co + T } 7 Cy
Design Storm Return Period, T, = years
Retumn Period One-Hour Precipitation, P, = inches
Cy=
C=
Cy=
User-Defined Storm Runoff Coefficient (leave this blank to accept a calculated vaiue), C =
User-Defined 5-yr. Runoff Coefficient (leave this blank to accept a caiculated value}, C; =
Bypass (Carry-QOver) Flow from upstream Subcatchments, Q, = 0.00icfs
Analysis of Flow Time (Time of Concentration) for a Catchment:
Calculated Design Storm Runoff Coefficient, C = N/A
Calculated 5-yr. Runoff Coefficient, C5 = N/A
Overland Flow Velocity, Vg = N/A}Tps
Gutter Flow Velocity, Vi = N/Afps
Overland Flow Time, 15 = N/A|minutes
Gutter Flow Time, t; = N/Aminutes
Calculated Time of Concentration, T, = N/A|minutes
Time of Concentration by Regional Formula, T, = N/A|minutes
Recommended T, = N/Alminutes
Time of Conceniration Selected by User, T, = N/A|minutes
Design Rainfall Intensity, { = N/A|inchihr
Calculated Local Peak Flow, Q, = N/AlcEs
Total Design Peak Flow, @ = 1.52|cfs

UD-Inlet_v2.10.xls, Q-Peak

11/15/2005, 11:33 AM



| ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Major & Minor Storm) I
{Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Project: ARVADA CHANNEL 04-059.01
Inlet ID: W. 51st west of Everet St. Storm Sewer A Inlet Capacity
/ig_ﬁ_T e ""_‘fﬁ"*f T TL‘RUWN “

T, Tuay ————="
J

—
—"Sireal
Crown

Maximum Aliowable Width for Spread Behind Curb Taack = Q.0
Side Slope Behind Curb (leave blank for no conveyance credil behind eush) k= 0.0001}ft, vers, / fl. horiz
Manning's Roughness Behind Curb Nagack = 0.0130
Height of Curb at Guttet Fiow Line Heurs = 6.00)inches
Distance from Curb Face to Street Crown Tcrown = 1204t
Guiler Depression a= 2.00]inchas
Gutler Width = 2.00]%t
Sireet Transverse Stope = 0.0200|ft. vart. / ft. horiz
Street Longitudinal Slope - Enter D for sump condition = 0.0090 |ft. vert. / ft. horiz
Manning's Roughness for Street Section TgTREET = 0.0150
Minor Storm  Major Storm
Max. Allowable Water Spread for Minor & Major Storm Tk ® 12.0 ft
UMax. Allowable Depth at Gutter Flow Ling for Minor & Major Storm Oyax = 4.40 linches
Allow Flow Depth at Street Crown {leave blank for no) X =yes
Maximum Gutter Capacity Based On Allowabls Water Sproad Minor Storm  Major Storm
HlGutier Cross Slope (Eq. ST-8) = 0.1033 0.1033(f/f
[Water Depth without Gutter Depression (Eq. 5T-2) y= 2,88 inches
IWater Depth with a Gutter Depression = 4.88 inchas
|Allowable Spread for Discharge outside the Gutter Section W (T - W) Tx= 10,0 ft
Gutter Flow to Design Flow Ratio by FHWA HEC-22 mathod {Eq. ST-T) Ep= 0.522
ischarge outside the Gutter Section W, camied in Secton Ty Q= 24 cfs
Discharge within the Gutter Section W (Qy - Q) = 2.6 cfs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) Ogack = 0.0[ #ALUE! |cfs
Maximum Flow Based On Allowable Waier Spread = 5.1 cfs
Flow Velocity Within the Gutier Section = 4.4 fes
V*d Product: Flow Velocity Times Gutier Flowline Depth vd = 1.8
Maximum Gutter Capacity Based on Allowable Gutter Depth Minor Storm_ Major Storm
Theoretical Water Spread T = 10.0 ft
| Theoretical Spread for Discharge outsida the Gulter Section W (T - W) Txtn= B.0 ft
Gutter Flow to Design Fiow Ratio by FHWA HEC-22 methed {Eq. ST-7) Eg= 0611
Theoretical Discharge outside the Gutter Section W, carried in Section Ty, Qrn= 1.3 cfs
Actual Discharge outside the Gutter Section W, (limited by distance Tepawe) Qy= 1.3 cfs
Discharge within the Gutier Section W {Cl, - Q) Qu = 21 ofs
Discharge Behind the Curb (e.g., sidewalk, driveways, & lawns) . Qgack = 0.0 0.0]cfs
Total Discharge for Major & Minor Storm Q= 34 cfs
Flow Velocity Within the Guiter Section V= 4.0 fps
Vd Product: Fiow Velocity Times Gutter Fiowline Depth vid = 15
Slope-Based Depth Safety Reduction Factor for Major & Minor (d > 6°) Storm R= 1.00
Max Flow Based on Allow. Gutter Depth {Safety Factor Applied) Q.= 3.4 efs
Resultant Flow Depth at Gutter Fiowling {Safety Factor Applied) d= 4,40 inches
Resultant Flow Depth at Sireet Crown (Safety Factor Applied) dorown = 0.00 inches
Minor Storm  Major Storm
. o =| 3.4 |ets
Capacity OK: These maximum aliowahiz fitws are oreater than jhe flow given on she=t '0-Peak’
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UD-Inlet_v2.10.xis, Q-Allow

i Flow Depth (in.)

8 8 10 20 24

Q for 1/2 Street (cfs)

12 14 16 18 22

1 Fiow Spread (fi.}

D'IlIli"fllllil['i|III[II||ll|1"|||'l|l|l'l-f[li?
03

G for 112 |Flow Depth) Flow

Street {cfs) {in.} [Spread (it.)
0.00 0.00 0.00
0.50 248 2.00
1.00 3.12 468
1.50 3.51 6.3
2.00 3.81 7.53
2.50 4.04 B.52
3.00 4.24 §.36
3.50 4.42 10.30
4.00 4.58 1077
4.50 4.73 11.38
5.00 4,86 11.94
5.50 4.9% 12.00
6.00 5.11 12.60
6.50 523 12.00
7.00 533 12.00
7.50 5.44 i2.00
8.00 5.54 12.00
8.50 5.64 12.00
9.00 5.73 1200
9.50 5.83 12.00
10.00 5.91 12.00
10.50 6.00 12.00
11.00 6.09 12.00
11.50 6.17 12.00
12.00 §.26 12.00
12.50 6.34 1200
13.00 542 12.00
13.50 65.49 12.00
14.00 6.57 12.00
14.50 6.65 12.00
15.00 6.72 12.00
15.50 6.79 12.00
16.00 6.87 12.00
16.50 6.04 12.00
17.00 7.0 12.00
17.50 7.08 12.00
18.00 7.15 12.00
18.50 7.21 12.00
18.00 7.28 12.00
18.50 7.35 12.00
20.00 7.41 12.00
20.50 748 12.00
21.00 7.54 12.00
21.50 7.60 12.00
22.00 7.67 12.00
22,50 7.73 12.00
23.00 7.79 12.00
23.50 7.85 12.00
24.00 7.91 12.00
24.50 7.97 12.00
25.00 8.03 12.00

11/15/2005, 11:33 AM
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| INLET ON A CONTINUOUS GRADE 1
Project: ARVADA CHANNEL 04-059.01
inlet ID: W. 51st west of Everet 5t. Storm Sewer A Inlet Capacity

Desinn Information Inputh

Type of Inlet Type = CDOT/Denver 13 Combination
Local Depression (additional to continuous. gulier depression ‘e’ from ‘O-Allow} . Aoca T 0.0 inches

| Total Numbar of Units in the Inlet {Grate or Curb Opening} No= 2

Length of & Single Unit inlat {Grate or Curb Opening) Lo= 3400 1t

Width of a Unit Grale (cannot be greater than W from Q-Atiow) W, = 1.73 ft

Clogging Factor for a Single Unit Grate {typical min. vaiue = 0.5) CG= Q.50

Clagging Factor for a Single Unit Curb Openting {typical mis. vaiue = 9.1) CrC= 010

|mt Hydraulics {Calculatad), Capacity OK - Q is lass than maximum allowabla trem sheet ‘GrAliow”

‘IDesign Discharge for Hal of Street [from Q-Poak) Q= 1.52 cfs
Water Spread Widih T= 6.4 ft
Water Depth at Fiowine {putside of iocal depression) d= 3.5 inches
Water Depth al Sireet Crown {or at Tyax) depows = (L0 inches
Ratio of Gutier Flow to Design Flow B = 0.826
Discharpe outside the Guiter Section W, carried in Section T, Q.= (.26 cfs
Discharge within the Gutter Saction W Q.= 1.26 cofs
Discharge Behind the Curb Face Qascx = 0.00 cfs
Sirest Flow Area A= 0.57 sqft
Street Flow Valocity Vo= 2.66 fps
Water Depth for Design Condition dioca = 3.5 inches
Grate Anslysis (Calculated)

Tatal Length of Inlet Grale Opening L= 6.00 ft

Ratio of Grate Flow ta Design Flow Eourate ™ 0.767

Under No-Clogging Condition

Mirimum Velocity Where Grate Spash-Over Begins V,= $.98 fps

intarception Rate of Frontal Flow Ry = 1.00

Intercaglion Rate of Side Flow R, = 0.58

Intercaption Capacity = 1.37 efs
litnder Chogging Condition

ICingging Coefficient for Multiple-unit Grate Inket GrateCoef = 1.50

Clogging Factor for Multiple-unit Grate iniet GrataClog = 0.38

yEffective (unclogged)} Length of Multipie-urit Grate Inlet = 375 f
Minimum Velocily Where Grate Spash-Over Begins Vo= 7.15 fps
Interceplicn Rate of Fromal Flow = 1.00
Interception Rate of Side Flow R, = 032
Actual Interception Capacity Q.= 128 cfs
Carry-Over Flow = Q,-, {to be applied o curtr opening or next d/s inlat) Q,= 0.24 cfs

j|Curk or Siotted Inlet Opening Apalysis {(Calculated)

Equivalent Slope S, (based on grate carry-over) 8, = 0.0888 fist
Required Length |7 to Have 100% Interceplion Ly= 426 K
Under No-Clogging Condition

Effective Length of Curb Opening or Slotted Inlet (minimum of L, L) L= 4.25 ft
interception Capacily Q= 0.12 ofs
Undar Clogging Condition

Clogging Coefficient CurbCoef = 1.25
Clogging Factor for Multiple-unit Curb Opening or Siotted Inlel CurbClog = .06
Efteciive (Undlegged) Length L= 4.25 ft
Actual interception Capacity Q,= 012 cfs
Carry-Over Flow = QusrargTh Q= 0.12 cfs
Summary

Total Inlet Interception Capacity Q= 1.40 cis
Tatal Inlet Cary-Over Flow (low bypassing inlet} Q= 0.12 cfs
Capture Percentage = Q= C%h= 822 %

UD-Inlet_v2.10.xs, Iniet On Grade
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Q Intercepted & Bypassed (cfs), Flow Spread T & T-Crown {ft), Flow Depth (inches)

20

UD-nlel_v2.10.xls, inlet On Grade

4 5 B 7 8 9 10 1 12 13 4 45 1 17 18 19
G for 12 Street (cfs)

< Q intarcepted (cfs) N 0 Bypassed (cfs) . Spread T {ft), Limited
by T-CROWN
Spread T (fi), Not Limited by x Flow Depth d (inches)
T-CROWN

!
;[
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Q for 1/2 Street |  Q Intercepled Q Bypassed {cfs) Spﬁfr:‘;(m‘ Spff?ﬂ‘:i;é“t)’;,ml FlOYV Depth ¢
{cfs) {cfs) by T I. {inches)
CROWN CROWN
0.00 0.00 0.00 0.00 0.00 0.00
0.50 0.49 0.01 200 2.00 2.48
1.00 0.06 0.04 4.68 4.68 3.12
1.50 1.38 0.12 6.31 6.31 .51
2.00 1.80 0.20 7.53 7.53 3.81
2.50 2.18 0.32 852 8.52 4.05
3.00 253 0.47 8.36 5.36 4.25
3.50 2.85 0.65 1010 10.10 4.42
4.00 3.16 0.84 1077 10.77 4.59
4.50 3.46 1.04 11.38 11.38 4.73
5.00 3.74 1.26 11.94 - 1104 4.87
5.50 4.01 1.49 12.00 1247 4.99
5.00 4.27 173 12.00 12.97 511
6.50 451 1.99 12.00 13.44 523
7.00 4.75 225 12,00 13.89 533
7.50 4.99 2.51 12.00/ 14.33 5.44
8.00 521 2.79 12.001 14,75 5.54
8.50 543 3.07 12.00 16.16 5.64
9.00 5.64 3.36 12.00 15,56 5.73
9.50 5.85 3.65 12.00 15.94 5.83
10.00 6.06 3.94 12.00 16.31 591
10.50 6.26 4.24 12.00 16.68 6.00
11.00 6.46 4.54 12,00 17.04 6.09
11.50 6.65 4.85 12.00 17.39 .17
12.00 6.84 5.16 12.00 17.73 6.26
12,50 7.03 5.47 12.00 18.07 6.34
13.00 7.21 579 12,00 18.40 6.42
13.50 7.39 6.11 12.00/ 18.72 6.49
14.00 7.57 6.43 12.00 18.04 6.57
14.50 7.75 6.75 12.060 19.36 6.65
15.00 792 7.08 12.00 19.67 6.72
15.50 8.09 741 12.00 19.97 8.79
16.00 8.27 7.73 12.00, 20.28 6.87
16.50 B.43 8.07 12.00 20.57 6.94
17.00 B.60 B8.40 12.00 20.87 7.01
17.50 B8.76 B.74 12,00 21.15 7.08
18.00 8.93 9.07 12,00 21.44 7.15
18.50 9.09 9.41 12,00 21.72 7.21
19.00 9.25 9.75 12,00 22.00 7.28
19.50 0.42 10.08 12,00 22.28 7.35
20.00 9.57 10.43 12,00 22.55 7.41

UD-nlet_v2.1G.xis, inlet On Grade
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APPENDIXD:

STRUCTURAL ANALYSIS

















































































