WERNSMAN
mw ENGINEERING, INC.

1011 42nd STREET <+ EVANS, CO 80620
Phone (970) 353-4463 Fax (970) 353-9257
August 7,2016

Roy Vestal
City of Fort Lupton

130 S. McKinley Ave.
Fort Lupton, CO 80621

RE: Preliminary Drainage Report for Dave Hunt
To whom it may concern;

Attached is the Preliminary Drainage Report and Plan for Dave’ Excavation Inc. new
facility at 3355 CR 27 in Fort Lupton. This report addresses both the off-site and on-site
hydrology that affects or is affected by the proposed development.

If you have any further questions or comments regarding this matter, please
contact this office.

Sincerely,

A -

Eric W

man P.E.




IL Normal Flow Analysis - Trapezoidal Channel

Project: . . . DavesEx
Channel ID: ' __ SecB-BBASINS

Channel Invert Slope So=  0.0085 fu/ft
Manning's n n= 0040
Bottom Width B=""_"000ft
Left Side Slope Z1 =" 400 fift
Right Side Slope Z2= 400 fuft
Freeboard Height F="  100ft
Design Water Depth = 0.75 ft

Normal Flow Condtion (Calculated)

Discharge Q= 394cfs
Froude Number Fr=_ 050
Flow Velocity V= 175 fps
Flow Area = 225sqft
Top Width = 600ft

Wetted Perimeter
Hydraulic Radius

B8 ft
036 ft

Hydraulic Depth L Q’.38 ft
Specific Energy Es=i: - 080f
Centroid of Flow Area Yo=  © 025ft
S ——
Specific Force Fs= . . .0.05kip
SECB-B.xlsx, Basics 8/6/2016, 1:36 PM
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Normal Flow Analysis - Trapezoidal Channel

Project:
Channel ID:

secC-C.xlIsx, Basics

" Daves Ex’
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_ SecC-C

/

ﬁesi n Information (Inpu

Channel Invert Slope So=_ ' 0.0050 ft/ft
Manning's n n= -0.025
Bottom Width B 0.00 ft
Left Side Slope Z1=_ . 4200 fuft
Right Side Slope Z2 = 3300 fuft
Freeboard Height F= 5 100 ft
Design Water Depth = - 0.37 ft
Normal Flow Condtion (Calculated)

Discharge Q= 702cfs
Froude Number Fr= 056
Flow Velocity = . 187 1ps
Flow Area = 513 sqft
Top Width = o 2775 ft
Wetted Perimeter = L2776 1t
Hydraulic Radius =1 0.18 ft
Hydraulic Depth D= 019ft
Specific Energy Es ’ 0.40 ft
Centroid of Flow Area Yo=. 0.12 ft
Specific Force Fs=_ ' 0.06 kip

8/6/2016, 1:39 PM
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Normal Flow Analysis - Trapezoidal Channel

Project:
Channel ID:

secD-D.xlsx, Basics

| DavesEx

~ SecD-DBASINSE

|—|Ue51qn Information (Input)

Channel Invert Slope

So= " 0.0040 ft/ft

Manning's n n=' 0040
Bottom Width B=/ 000t
Left Side Slope Z1= 400 fUft
Right Side Slope Z2=" . 3300 fuft
Freeboard Height F= 2 100t
Design Water Depth = 0451t
Normal Flow Condtion (Calculated)

Discharge =i 3%8cfs

Froude Number
Flow Velocity

Flow Area

Top Width

Wetted Perimeter
Hydraulic Radius
Hydraulic Depth
Specific Energy
Centroid of Flow Area
Specific Force

8/6/2016, 1:41 PM
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Normal Flow Analysis - Trapezoidal Channel

Project: =

Channel ID:

secE-E.xisx, Basics

sl e Daves Bx T

3
|

7

[Desian Information (Input)

Channel Invert Slope So= " 00100 ft/ft
Manning's n n=_ 0040
Bottom Width B= - D00t
Left Side Slope Z1="_" . 400 futt
Right Side Slope Z2=_ . 400 fift
Freeboard Height F=_ 100t
Design Water Depth Y= 067ft

Normal Flow Condtion (Calculated)
Discharge

Froude Number
Flow Velocity

Flow Area

Top Width

Wetted Perimeter
Hydraulic Radius
Hydraulic Depth
Specific Energy
Centroid of Flow Area
Specific Force

8/6/2016, 1:42 PM
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CULVERT STAGE-DISCHARGE SIZING (INLET vs. OUTLET CONTROL WITH TAILWATER EFFECTS)

Project: Daves Ex

Basin ID: North Storm Drain CULVERT #1

Status:

Design Information (Input): Setivnt S
Circular Culvert: Barrel Diameter in Inches D =§”mm“§:mm inches
Inlet Edge Type (choose from pull-down list) Square End Projection
OR:
Box Culvert: Barrel Height (Rise) in Feet Height (Rise) = ft.
Barrel Width (Span) in Feet Width (Span) = ft.
inlet Edge Type (choose from pull-down list) Square Edge w/ 90-15 Deg. Headwall
Number of Barrels No = 1
Inlet Elevation at Culvert Invert Inlet Elev = 28.5 fi. elev.
Outlet Elevation at Culvert Invert OR Siope of Culvert (ft v./ft h.) Outlet Elev = 27 ft. elev.
Culvert Length in Feet L= 814 ft.
Manning's Roughness n= 0.012
Bend Loss Coefficient Kp = 0
Exit Loss Coefficient Ky = 1
Design Information (calculated):
Entrance Loss Coefficient Ke = 0.50
Friction Loss Coefficient Ke= 8.56
Sum of All Loss Coefficients K= 10.06
Orifice Intet Condition Coefficient Cy= 0.85
Minimum Energy Condition Coefficient KEjow = 0.1121
Calculations of Culvert Capacity (output):
Water Surface Tailwater Culvert Culvert Controlling Inlet Flow
Elevation Surface Inlet-Control Outlet-Control Culvert Equation Control
Elevation Flowrate Flowrate Flowrate Used: Used
ft cfs cfs cfs
(ft., linked) {output)
31.00 29.00 16.70 11.26 11.26 Regression Eqn. QUTLET
31.25 29.00 18.50 11.94 11.94 Regression Eqn. QUTLET
31.50 29.00 20.10 12.57 12.57 Regression Eqn. QUTLET
31.756 29.00 21.60 13.20 13.20 Regression Eqn. QUTLET
32.00 29.00 23.10 13.78 13.78 Regression Eqn. QUTLET
32.25 29.00 24.40 14.36 14.36 Regression Eqgn. QUTLET
32.50 29.00 25.60 14.89 14,89 Regression Eqn. OQUTLET
32.75 29.00 26.80 15.41 15.41 Regression Eqn. QUTLET
33.00 29.00 27.90 15.94 15.94 Regression Eqn. OUTLET
33.25 29.00 29.00 16.41 16.41 Regression Eqn. QUTLET
33.50 29.00 30.00 16.89 16.89 Regression Eqn. OQUTLET
33.75 29.00 31.00 17.36 17.36 Regression Eqgn. OUTLET
34.00 29.00 32.00 17.78 17.78 Regression Eqn. QUTLET
34.25 29.00 32.90 18.25 18.25 Regression Eqn. OQUTLET
34.50 29.00 33.80 18.67 18.67 Regression Eqn. QUTLET
34,75 29.00 34.70 19.09 19.09 Orifice Egn. QUTLET
35.00 29.00 35,50 19.52 19.52 Qrifice Eqn. QUTLET
35.25 36.30 19.88 19.88 Orifice Eqgn. OUTLET
35.50 37.10 20.30 20.30 Qrifice Eqn. OUTLET
35.76 37.80 20.67 20.67 Orifice Eqn. QUTLET
36.00 38.60 21.04 21.04 Orifice Eqgn. OUTLET
36.25 39.30 21.41 21.41 Orifice Eqgn. QUTLET
36.50 40.00 21.78 21.78 Orifice Egn. OUTLET
36.75 40.80 22.15 2215 QOrifice Eqn. OUTLET
37.00 41.40 22.51 22.51 Orifice Egn. OUTLET
37.25 42.10 22.83 22.83 Orifice Eqn. QUTLET
37.50 42.80 23.20 23.20 Orifice Eqn. QUTLET
37.75 43.50 23.51 23.51 Qrifice Eqn. OQUTLET
38.00 44.10 23.88 23.88 Qrifice Eqn. QUTLET
38.25 44.80 24.20 24,20 Orifice Eqn. QUTLET
Processing Time: 00.38 Seconds

NORTHCULVERT .xism, Culvert Rating

8/7/2016, 7:43 AM ; '>




Detérmi‘nation' of Culvertﬂeadwater and dutlét: Proteétion

Project: DAVES EX

Basin ID: CULVERT #1

(ST

RiLLee:
Osandy
@Non-Sandy

[IT_)esign Information (Input):

Design Discharge

Circular Culvert:

Barrel Diameter in inches
Inlet Edge Type (Choose from pull-down list)

Q=f 162 lcfs

D=l 24 “‘w“imﬁ‘inches

Square End Projection

Box Culvert: OR
Barrel Height (Rise) in Feet Height (Rise) =WWWW ft
Barrel Width (Span) in Feet Width (Span) = m———
Inlet Edge Type (Choose from puli-down list) i v
Number of Barrels No = 1
Inlet Elevation ElevIN = 28.5 ft
Outiet Elevation OR Slope Elev OUT = 26.9 ft
Culvert Length L= 814 ft
Manning's Roughness n= 0.012
Bend Loss Coefficient ky = 0
Exit Loss Coefficient ke = 1
Tailwater Surface Elevation Elev Y, = ft
Max Allowable Channel Velocity V= 7 ft/s
Required Protection (Output):
Tailwater Surface Height Y= 0.80 ft
Flow Area at Max Channel Velocity A= 1.66 t2
Culvert Cross Sectional Area Available A= 3.14 t*
Entrance Loss Coefficient ke = 0.50
Friction Loss Coefficient Ky = 8.57
Sum of All Losses Coefficients s = 10.07 ft
Culvert Normal Depth Yo 1.80 ft
Culvert Critical Depth = 1.22 ft
Tailwater Depth for Design d= 1.61 ft
Adjusted Diameter OR Adjusted Rise D, = - ft
Expansion Factor 1/(2*an(®)) = 5.70
Flow/Diameter®® OR Flow/(Span * Rise'®) Q/DA2.5 = 2.05 #"%rs
Froude Number Fr= 0.43
Tailwater/Adjusted Diameter OR Tailwater/Adjusted Rise YYD = 0.40
inlet Control Headwater HW, = 1.89 ft
Outlet Contro! Headwater HW, = 2.15
Design Headwater Elevation HW = 30.65 ft
Headwater/Diameter OR Headwater/Rise Ratio HWI/D = 1.08
Minimum Theoretical Riprap Size dsg = 3 in
Nominal Riprap Size dso = 6 in
UDFCD Riprap Type Type = VL
Length of Protection L= 6 ft
Width of Protection = 4 ft

34




CULVERT STAGE-DquHARGE» SIZING (INLET vs. OUTLET CONTROL WITH TAILWATER EFFECTS)

Project: Daves Ex

Basin ID: Middie Storm Drain culvert #2 18" SEG 1ION

Status:

Design Information (Input):
Circular Culvert: Barrel Diameter in Inches
Inlet Edge Type (choose from puil-down list)

cubvert xsecon

wwivert x sectian.

p=f TR

inches

Square End Projection

OR:
Box Culvert: Barrel Height (Rise) in Feet Height (Rise) = ft.
Barrel Width (Span) in Feet Width (Span) = ft.
Inlet Edge Type (choose from pull-down list} Square Edge w/ 90-15 Deg. Headwall
Number of Barrels No = 1
inlet Efevation at Culvert Invert Inlet Elev = 315 ft. elev.
Outlet Elevation at Culvert Invert OR Slope of Culvert (ft v./ft h.) Qutlet Elev = 28 ft. elev.
Culvert Length in Feet L= 440 ft.
Manning's Roughness n= 0.012
Bend Loss Coefficient Ky = 0
Exit Loss Coefficient K, = 1
Design Information (calculated):
Entrance Loss Coefficient K= 0.50
Friction Loss Coefficient K= 6.79
Sum of All Loss Coefficients Ks= 8.29
Orifice Intet Condition Coefficient Cy= 0.85
Minimum Energy Condition Coefficient KE oy = 0.0070
Calculations of Culvert Capacity (output):
Water Surface Tailwater Culvert Culvert Controlling Inlet Flow
Elevation Surface inlet-Control Outlet-Control Culvert Equation Control
Elevation Flowrate Flowrate Flowrate Used: Used
ft cfs cfs cfs
(ft., linked) (output)
34.00 30.00 10.80 9.90 9.90 Regression Eqn. OUTLET
34.25 30,00 11.70 10.20 10.20 Regression Eqn. QUTLET
34.50 30.00 12.50 10.45 10.45 Regression Eqgn. OUTLET
34.75 30.00 13.30 10.76 10.76 Regression Eqn, QUTLET
35.00 30.00 14.00 11.01 11.01 Regression Eqn, QUTLET
3525 30.00 14.70 11.32 11.32 Regression Eqn. OQUTLET
35.50 30.00 156.30 11.57 11.57 Regression Eqn. QUTLET
35.75 30.00 15.90 11.82 11.82 Regression Eqn. QUTLET
36.00 30.00 16.50 12.08 12,08 Regression Eqn. QUTLET
36.25 17.10 12.84 12.84 Orifice Eqn. OUTLET
36.50 17.60 13.04 13.04 Qrifice Eqn. OQUTLET
36.75 18.10 13.30 13.30 Orifice Eqn. QUTLET
37.00 18.60 13,50 13,50 Orifice Eqn. OUTLET
37.25 19.10 13.75 13.75 Orifice Eqn. QUTLET
37.50 19.60 13.96 13.96 Orifice Eqn. QUTLET
37.75 20.00 14.16 14.16 Orifice Eqn. QUTLET
38.00 20.50 14.36 14.36 Orifice Eqn. QUTLET
38.25 20.90 14,62 14.62 Orifice Eqn. QUTLET
38.50 21.40 14.82 14.82 Orifice Eqn. OUTLET
38.75 21.80 15.02 15.02 Orifice Eqn. OUTLET
39.00 22.20 15.22 15.22 Orifice Eqn. OUTLET
39.25 22.60 15.43 15.43 Orifice Eqn. QUTLET
39.50 23.00 15.58 15.58 Orifice Eqgn. OUTLET
39.75 23.40 15.78 15.78 Orifice Egn. OUTLET
40.00 23.80 15.99 15.99 Orifice Eqn. QUTLET
40.25 2410 16.19 16.19 Orifice Eqn. QUTLET
40.50 24.50 16,34 16.34 QOrifice Eqgn. QUTLET
40.75 24.90 16,54 16.54 Orifice Eqn. OUTLET
41.00 25.30 16,75 16,75 Orifice Egn. OUTLET
41,25 25.60 16.90 16.90 Orifice Eqn. QUTLET
Processing Time: 00.38 Seconds

MIDDLECULVERT.xilsm, Culvert Rating

8/7/2016, 7:53 AM '-g g’




_ CULVERT STAGE-DISCHARGE SIZING (INLET vs. OUTLET CONTROL WITH TAILWATER EFFECTS)

Project: Daves Ex

Basin ID: CULVERT #2 24"

Status:

Design Information (Input):

Circular Culvert: Barrel Diameter in Inches

OR:

Design Information (calculated):

inches
inlet Edge Type (choose from pull-down list) Square End Projection
Box Culvert: Barrel Height (Rise) in Feet Height (Rise) = ft.
Barre! Width (Span) in Feet Width (Span) = ft.
Inlet Edge Type {choose from pull-down list) Square Edge w/ 90-15 Deg. Headwall
Number of Barrels No = 1
Inlet Elevation at Culvert Invert Inlet Elev = 27.2 ft. elev.
Qutiet Elevation at Culvert invert OR Slope of Culvert (ft v./ft h.) Outlet Elev = 27 ft. elev.
Culvert Length in Feet L= 44 ft.
Manning's Roughness n= 0.012
Bend Loss Coefficient Ky = 0
Exit Loss Coefficient K, = 1
Entrance Loss Coefficient K= 0.50
Friction Loss Coefficient Ke= 0.46
Sum of All Loss Coefficients K= 1.96
OQrifice Inlet Condition Coefficient Cy= 0.85
Minimum Energy Condition Coefficient KEjow = 0.1121
Calculations of Culvert Capacity (output):
Water Surface Tailwater Culvert Culvert Controlling Infet Flow
Elevation Surface inlet-Controt Qutlet-Control Culvert Equation Control
Elevation Flowrate Flowrate Flowrate Used: Used
ft cfs cfs cfs
(ft., linked) ) {output)
33.25 30.00 34.00 32.47 32.47 Orifice Eqn. OUTLET
33.50 30.00 34.80 33.71 33.71 Orifice Eqn. OUTLET
33.75 30.00 35.70 34.86 34.86 Qrifice Eqn. QUTLET
34.00 30.00 36.50 36.02 36.02 Orifice Eqn. OUTLET
34.25 30.00 37.20 37.18 37.18 Orifice Egn. OUTLET
34,50 30.00 38.00 38.25 38.00 Qrifice Eqn. INLET
34.75 30.00 38.70 39.24 38.70 Orifice Eqn. INLET
35.00 30.00 39.50 40.32 39.50 Orifice Egn. INLET
35,25 30.00 40.20 41.31 40,20 Orifice Eqn. INLET
35.50 30.00 40.90 42.22 40.90 Qrifice Eqn. INLET
35.75 30.00 41.60 43.21 41,60 Orifice EqQn. INLET
36.00 30.00 42,30 4412 42,30 Orifice Eqn. INLET
36.25 30.00 42.90 45.03 42,90 Orifice Egn. INLET
36.50 30.00 43.60 45,93 43.60 Orifice Egn. INLET
36.75 30.00 44.20 46.76 44.20 Qrifice Eqn. INLET
37.00 30.00 44 90 47.67 44.90 Orifice Eqn. INLET
37.25 30.00 45.50 48.50 45.50 Orifice Eqn. INLET
37.50, 46.10 52.54 46.10 Qrifice Eqn. INLET
37.75 46.80 53.29 46.80 Orifice Eqgn. INLET
38.00 47.40 54.03 47.40 Orifice Eqn. INLET
38,25 48.00 54.77 48,00 Orifice Eqn. INLET
38.50 48.60 55.52 48,60 Orifice Eqn. INLET
3875 49.10 56.26 49.10 Qrifice Eqn. INLET
39.00 49.70 56.92 49.70 Qrifice Eqn. INLET
39.25 50.30 57.67 50.30 Orifice Eqn. INLET
39.50 50.90 58.33 50.90 Orifice Eqn. INLET
39,75 51.40 59.07 51.40 Orifice Eqn. INLET
40.00 52.00 59.73 52.00 Orifice Eqn. INLET
40.25 52.50 60.39 52.50 Qrifice Eqn. INLET
40.50 53.10 61.05 53.10 Qrifice Eqn. INLET
Processing Time: 00.38 Seconds

MIDDLECULVERTwestend.xism, Culvert Rating

8/7/2016, 7:51 AM

Sl




‘Determination oerul\fen Headwater and Outlet Protection

Project: DAVES EX

Basin iD: CULVERT #2 24"

VLB
QOsandy
@Non-Sandy
rl'[:)esign Information {Input):
" Design Discharge Q= “W\‘Wm}cfs
Circular Culvert: —
Barrel Diameter in Inches D =§WWinChes
Iniet Edge Type (Choose from puli-down list) ‘ Square End Projection
Box Culvert: OR
Barrel Height (Rise) in Feet Height (Rise) = T—t
Barrel Width (Span) in Feet Width (Span) =§ "‘“"“""’“ Tt
Inlet Edge Type (Choose from pull-down list) ‘ »
Number of Barrels No = 1
Inlet Elevation Elev IN = 27.2 ft
Qutlet Elevation OR Siope Elev OUT = 27 ft
Culvert Length L= 44 ft
Manning's Roughness n= 0.012
Bend Loss Coefficient ky = 0
Exit Loss Coefficient ke = 1
Tailwater Surface Elevation ElevY,= 1t
Max Allowable Channel Velocity = 7 ft/s
Required Protection {Output):
Tailwater Surface Height )
Flow Area at Max Channel Velocity A= .56 t2
Culvert Cross Sectional Area Available A= 3.14 ft*
Entrance Loss Coefficient ke = 0.50
Friction Loss Coefficient k= 0.46
Sum of All Losses Coefficients ke = 1.96 ft
Culvert Normal Depth Yh = 1.19 ft
Culvert Critical Depth Yo = 1.19 ft
Tailwater Depth for Design d= 1,59 ft
Adjusted Diameter OR Adjusted Rise D, = - ft
Expansion Factor 1/(2*tan(©)) = 5.83
Flow/Diameter*® OR Flow/(Span * Rise'®) Q/ID*2.5 = 1.03 ft'/s
Froude Number Fr= 1.00
Tailwater/Adjusted Diameter OR Tailwater/Adjusted Rise YD = 0.40
inlet Controt Headwater HW, = 1.81 ft
Outlet Control Headwater HW, = 1.76
Design Headwater Elevation HW = 29.01 ft
Hea IDi ter OR H Rise Ratio HWID = 0.90
Minimum Theoretical Riprap Size dso = 3 in
Nominal Riprap Size dso = 6 in
UDFCD Riprap Type Type = VL
Length of Protection L= 6 ft
Width of Protection = 4 ft




CULVERT STAGE-DISCHARGE SIZING (INLET vs. OUTLET CONTROL WITH TAILWATER EFFECTS)

Project: Daves Ex

Basin ID: South Storm Drain { CULVERT#3)

Status:

P Y

Design Information {Input):
Circular Culvert: Barrel Diameter in Inches D=l 24 Linches
Inlet Edge Type (choose from pull-down list) Square End Projection
OR:
Box Culvert: Barrel Height (Rise) in Feet Height (Rise) = ft.
Barrel Width (Span) in Feet Width (Span) = ft.
Inlet Edge Type (choose from pull-down list) Square Edge w/ 90-15 Deg. Headwall
Number of Barreis No = 1
Inlet Elevation at Culvert Invert Inlet Elev = 28.85 t. elev.
Qutlet Elevation at Culvert Invert OR Slope of Culvert (ft v./it h.) Outiet Elev = 27 ft. elev.
Culvert Length in Feet L= 710 ft.
Manning's Roughness n= 0.012
Bend Loss Coefficient K, = 0
Exit Loss Coefficient Ky = 1
Design Information (calculated):
Entrance Loss Coefficient Ke= 0.50
Friction Loss Coefficient K¢= 7.47
Sum of All Loss Coefficients Ks= 8.97
Orifice Inlet Condition Coefficient Cyq= 0.85
Minimum Energy Condition Coefficient KEjoy = 0.1121
Caiculations of Culvert Capacity (output):
Water Surface Tailwater Culvert Culvert Controlling Infet Flow
Elevation Surface Inlet-Control Outlet-Control Culvert Equation Control
Elevation Flowrate Flowrate Flowrate Used: Used
ft cfs cfs cfs
{ft., linked) (output)
31.50 29.00 9.60 13.35 9.60 Regression Eqn. INLET
31.75 29.00 11.80 13.97 11.80 Regression Eqn. INLET
32.00 29.00 14.00 14.60 14.00 Regression Eqn. INLET
32.25 29.00 16.00 15,22 156.22 Regression Eqn. OUTLET
32.50 29.00 17.80 1576 15.76 Regression Eqn. QUTLET
32.75 29.00 19.50 16.30 16.30 Regression Eqn. QUTLET
33.00 29.00 21.10 16.85 16.85 Regression Eqn. QUTLET
33.25 29.00 22.50 17.39 17.39 Regression Eqn. QUTLET
33.50 29.00 23.90 17.93 17.93 Regression Eqn. OQUTLET
33.75 29.00 2510 18.40 18.40 Regression kqgn. QUTLET
34.00 29.00 26.30 18.87 18.87 Regression Eqn. QUTLET
34.25 29.00 27.50 19.33 19.33 Regression Eqn. OUTLET
34.50 29.00 28.60 19.80 19.80 Regression Eqn. QUTLET
34.75 29.00 29.60 20.19 20.19 Regression Eqn. QUTLET
35,00 29.00 30.60 20.65 20.65 Regression Eqn. QUTLET
35.25 29.00 31.60 21.12 21.12 Regression Eqgn. QUTLET
35.50 29.00 32.50 21.51 21.51 Regression Eqn. OUTLET
35.75 28.00 33.40 21.89 21.89 Regression Eqn. OUTLET
36.00 29.00 34.40 22,28 22.28 Orifice Eqn. OUTLET
36.25 35.20 22,67 22.67 Orifice Eqn. QUTLET
36.50 36.00 23.06 23.06 Orifice Eqn. OUTLET
36.75 36.80 23.45 23.45 Orifice Eqn. QUTLET
37.00 37.50 23.83 23.83 Orifice Eqn. QUTLET
37.25 38.30 24.22 24.22 Orifice Eqn. QUTLET
37.50 39.00 24.61 24.61 Qrifice Eqgn. OUTLET
37.756 39.80 24.92 24.92 Qrifice Eqgn. OQUTLET
38.00 40.50 2531 25.31 Orifice Eqn. OUTLET
38.25 41.20 2562 25.62 Orifice Eqn. OUTLET
38.50 41.90 26.01 26.01 Orifice Eqn. OUTLET
38.75 42.50 26,32 26.32 Qrifice Eqn. OUTLET
Processing Time: 00.33 Seconds

southCULVERT xism, Culvert Rating

8/7/2016, 7:49 AM 39




fDet_erfnfnaﬁoh :éf Culvert l;leadwater and Outlet Protection

Project: DAVES EX

Basin ID: CULVERT #3

RiLLEe:
QOsandy
@Non-Sandy
Design Information (Input):
Design Discharge Q =Wﬁwécfs
Circular Culvert:
Barref Diameter in Inches ! D =Wﬁmﬂwf}inches
Inlet Edge Type (Choose from puli-down list) Square End Projection v,
Box Culvert:
Barrel Height (Rise) in Feet Height (Rise) = T
Barrel Width (Span) in Feet Width (Span) =} I
Inlet Edge Type (Choose from pull-down list) E w
Number of Barrels No = 1
Inlet Elevation Elev IN = 29.85 ft
Outlet Elevation OR Siope Elev OUT = 27 t
Culvert Length L= 710 ft
Manning's Roughness n= 0.012
Bend l.oss Coefficient Ky = 0
Exit Loss Coefficient ke = 1
Tailwater Surface Elevation Elev Y, = i
Max Allowable Channel Velocity V= 7 ft/s
Required Protection (Output):
Tailwater Surface Height Y= 0.80 ft
Flow Area at Max Channei Velocity A= 1.69 2
Culvert Cross Sectional Area Available A= 3.14 ft
Entrance Loss Coefficient ke = 0.50
Friction Loss Coefficient ki = 7.47
Sum of All Losses Coefficients s = 8.97 ft
Culvert Normal Depth Y= 1.30 ft
Culvert Critical Depth = 1.24 ft
Tailwater Depth for Design d= 1.62 ft
Adjusted Diameter OR Adjusted Rise Vs = - ft
Expansion Factor 1/(2*tan(©)) = 5.64
Flow/Diameter*® OR Flow/(Span * Rise'®) Q/ID*2.5 = 2.09 ft"%ts
Froude Number Fr= 0.90
Tailwater/Adjusted Diameter OR Tailwater/Adjusted Rise YD = 0.40
Inlet Control Headwater HW, = 1.91 ft
Outlet Control Headwater HWo = 0.75
Design Headwater Elevation HW = 31.76 ft
Headwater/Diameter OR Headwater/Rise Ratio HW/D = 0.95
Minimum Theoretical Riprap Size dsg = 3 in
Nominal Riprap Size dsp = 6 in
UDFCD Riprap Type Type = VL
Length of Protection Lpy= 6 ft
Width of Protection T= 4 ft




CULVERT STAGE-mscHARGE SIZING .('lNLET vs. OUTLET CONTROL WITH TAILWATER EFFECTS) | -

Project: Daves Ex

Basin ID: West Culvert (#4)

Status:

Design Information {Input):
Circular Culvert: Barrel Diameter in Inches
Inlet Edge Type (choose from pull-down fist}

OR:
Box Culvert: Barrel Height (Rise) in Feet
Barrel Width (Span) in Feet
Inlet Edge Type (choose from pufl-down list)

Futhmk

culvert xaection

calvert . seodan,

Sacien?

15

inches

Square End Projection

Height (Rise) =

Width (Span) =

ft.

Square Edge w/

90-15 Deg. Headwall

Number of Barrels No = 1
inlet Elevation at Culvert Invert inlet Elev = 29 ft. elev.
Outlet Elevation at Culvert Invert OR Slope of Culvert (ft v./ft h.) Qutlet Elev = 28.8 ft. elev.
Culvert Length in Feet L= 52 ft.
Manning's Roughness n= 0.012
Bend Loss Coefficient Ky, = ()
Exit Loss Coefficient K = 1
Design Information (calculated):
Entrance Loss Coefficient Ko 0.50
Friction Loss Coefficient K= 1.02
Sum of All Loss Coefficients Ks= 2.52
Orifice Inlet Condition Coefficient Cy= 0.85
Minimum Energy Condition Coefficient KEjow = 0.0560
Calculations of Culvert Capacity (output):
Water Surface Tailwater Culvert Culvert Controlling Inlet Flow
Elevation Surface fnlet-Control Outlet-Control Culvert Equation Control
Elevation Flowrate Flowrate Flowrate Used: Used
ft cfs cfs cfs
(ft., linked) {output)
29.00 30.00 0.00 0.00 0.00 No Flow (WS < inlet) N/A
29.25 30.00 0.30 0.00 0.00 Min. Energy. Eqn. N/A
29.50 30.00 0.90 0.00 0.00 Min. Energy. Eqn. N/A
29.75 30.00 1.80 0.00 0.00 Regression Eqn. N/A
30.00 30.00 2.80 0.00 0.00 Regression Eqn. N/A
30.25 30.00 4.00 3.10 3.10 Regression Eqn. OUTLET
30.50 30.00 5.00 4.25 4.25 Regression Eqgn. OUTLET
30.75 30.00 5.90 5.23 5.23 Regression Eqn. QUTLET
31.00 30.00 6.60 6.05 6.05 Regression Eqn. QUTLET
31.25 30.00 7.30 6.79 6.79 Regression Eqgn. QUTLET
31.50 30.00 7.90 7.46 7.46 Regression E£qn. OUTLET
31.75 30.00 8.50 8.09 8.09 Regression Eqn. OUTLET
32.00 30.00 9.10 8.66 8.66 Regression Eqn. QUTLET
32.25 30.00 9.60 9.20 9.20 Regression Eqn. OUTLET
32.50 30.00 10.00 9.72 9.72 Regression Eqn. QUTLET
32.75 30.00 10.50 10.20 10.20 Regression Eqn. QUTLET
33.00 30.00 11.00 10.65 10.65 Orifice Eqn. QUTLET
33.25 30.00 11.40 11.11 1.1 Orifice Eqn. QUTLET
33.50 30.00 11.70 11.52 11,52 Orifice Eqn. QUTLET
33.75 30.00 12.10 11.94 11.94 Orifice Eqn. QUTLET
34,00 30.00 12.50 12.33 12.33 Orifice Egn. QUTLET
34.25 12.80 12.72 12.72 Orifice Egn. OUTLET
34.50 13.20 13.09 13.09 Orifice Eqn. OUTLET
34,75 13.50 13.45 13.45 Orifice Eqn. OUTLET
35.00 13.80 13.80 13.80 Orifice Eqn. INLET
35.25 14.10 14.15 14.10 Crifice Eqn. INLET
35.50 14.40 14.47 14.40 Orifice Eqn. INLET
35.75 14.70 14.82 14.70 Orifice Eqn. INLET
36.00 15.00 15.13 15.00 Orifice Eqn. INLET
36.25 15.30 15.45 15.30 QOrifice Egn. INLET

westCULVERT.xdsm, Cuivert Rating

Processing Time:

00.45 Seconds

8/7/2016, 7:57 AM L‘j
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Determination. of Culvert Headwater and Outlet Protection

Project: DAVES EX

Basin ID: CULVERT #4

RIS

@Non-Sandy

EN

J

Box Culvert:

rr_—ISesign Information (Input):

Design Discharge

Circular Culvert:

Barrel Diameter in Inches
Inlet Edge Type (Choose from pull-down list)

Barrel Height (Rise) in Feet
Barrel Width (Span) in Feet

Q=385 Jos

—
| Square End Projection

D =| 15 |inches
v

Height (Rise) =
Width (Span) =

OR

Inlet Edge Type (Choose from pull-down listy vJ

Number of Barrels No = 1

inlet Elevation EleviN = 29 ft

Qutlet Elevation OR Slope Elev OUT = 288 ft

Culvert Length L= 50 ft

Manning's Roughness n= 0.012

Bend Loss Coefficient ky = o

Exit Loss Coefficient k= 1

Tailwater Surface Elevation ElevY;= ft

Max Allowable Channel Velocity = 7 ft/s
Required Protection (Output):

Tailwater Surface Height vws[ 050  n

Flow Area at Max Channel Velocity = 0.52 ft2

Culvert Cross Sectional Area Available A= 1.23 ft*

Entrance Loss Coefficient Ko = 0.50

Friction Loss Coefficient ks = 0.98

Sum of All Losses Coefficients ks = 2.48 ft

Culvert Normal Depth Yo = 0.86 ft

Culvert Critical Depth Y. = 0.77 ft

Tailwater Depth for Design d= 1.01 It

Adjusted Diameter OR Adjusted Rise L. = - ft

Expansion Factor 1/(2*an(®)) = 5.66

Flow/Diameter*® OR Flow/(Span * Rise ") QD25 = 2.08 /s

Froude Number Fr= 0.81

Tailwater/Adjusted Diameter OR Tailwater/Adjusted Rise YD = 0.40

Inlet Control Headwater HW, = 1.19 ft

Outlet Control Headwater HWp = 1.15

Design Headwater Elevation HW = 30.19 ft

Headwater/Diameter OR Headwater/Rise Ratio HW/D = 0.95

Minimum Theoretical Riprap Size dsg 2 in

Nominal Riprap Size dso = 6 in

UDFCD Riprap Type Type = VL

Length of Protection Ly= 4 ft

Width of Protection = 2 ft
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Hydrologic Soil Group—Weld County, Colorado, Southern Part

Hydrologic Soil Group

ok

(drologic Soil Group— Surggp’éry“by Map Unit — Weld County; ‘C‘oylorado‘;; Southern Part (C0618)

Map unitsymbol -~ |  Map unit name

Rating - AcresinAOl Percent of AOI

Altvan loam, 0 to 1 B 1.5
percent slopes

12.5%

21

Dacono clay loam,0to 1 |C 10.2
percent slopes

87.5%

Totals for Area of Interest 11.7

100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive precipitation
from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Socils having a high infiltration rate (low runoff potential) when thoroughly -

wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well drained
soils that have moderately fine texture to moderately coarse texture. These soils
have a moderate rate of water fransmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay layer
at or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in their
natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condlition

USbA  Natural Resources Web Soil Survey
=== cConservation Service National Cooperative Soil Survey

6/22/2016
Page 3 of 4
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Hydrologic Soil Group—Weld County, Colorado, Southern Part

Component Percent Cutoff: None Specified
Tie-break Rule: Higher

usDa  Natural Resources Web Soil Survey 6/22/2016
; Conservation Service National Cooperative Soil Survey Page 4 of 4
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REFERENCES

Urban Storm Drainage Criteria Manual, Volumes 1, 2 and 3 (June 2001 and November 2010,
Urban Drainage and Flood Control District, Denver, Colorado)




STANDARD FORM SF-1

CHECKLIST

Item

Description

Received or not
applicable

To Be
Submitted

Typed, Bound Report

Professional Engineers Certificate

Standard Statement 1

Standard Statement 2

Standard Form 2

Standard Form 3

General Location and Description

Location Map

Existing Site Description

Description of Existing Drainage Patterns and
Facilities

Drainage Basins and Sub-Basins

Major Basin Description

Sub-Basin Description

Design Criteria

Development Master Plan Discussion

Hydrologic Criteria Discussion

Hydraulic Criteria Discussion

Drainage Facility Design

Discussion of Proposed Facilities

Discussion of Drainage Patterns

Impact on Offsite Facilities

Impact on Master Plan

Drainage Plan

Topographic Contours

ROW and Easements

Delineation of Basin and Sub-Basins

Existing Drainage Patterns & Facilities

Proposed Drainage Patterns & Facilities

Proposed Outfall Points

Routing of Offsite Drainage

Routing from Site to Major Drainageway

albalimilnliclislisliellrdilivlield g




Standard Statement 1

"I hereby affirm that this report and plan for the Phase __ drainage design of the
development, Naove Hunks, Ney Foeliby | was prepared by me (or under my
direct supervision) in accordanée with the provisions of the City of Fort Lupton Storm
Drainage Design and Technical Criteria for the owners thereof. I understand that the City
of Fort Lupton does not and will not assume liability for drainage facilities designed by
others. I am also aware of the provisions of the City CODE as it pertains to the City's
review."

Registered Professional Engineer
State of Colorado No. 3337/
(Affix Seal)




Standard Statement 2

o - _ hereby affirms that the drainage facilities for the
development, , shall be constructed according to the
design presented in this report. I understand that the City of Fort Lupton does not and
will not assume liability for drainage facilities designed and/or certified by my engineer.
I understand that the City of Fort Lupton reviews drainage plans but cannot, on behalf of

(Name of Developer)__ and/or their successors and/or assigns assume future liability
for improper design. I am also aware of the provisions of the City CODE as it pertains to
the City's review."

Name of Developer/Owner

Authorized Signature/Title




STANDARD FORM SF-2
DRAINAGE AGREEMENT DOCUMENT

, the owner of the property commonly known

as , and , the owner of property
commonly known as ' , do hereby covenant and agree, on with the
other that:

WHEREAS, the development known as has

developed land from its natural state which may cause alteration of that land's natural drainage;
and

WHEREAS, has reviewed the Preliminary Drainage Study for
and concurs with the content, concept, and

design details presented therein; and

WHEREAS, the drainage from will flow onto the
property in a manner and quantity probably different

from natural drainage flow, and i1s the
owner of drainage facilities downstream from ;

and

WHEREAS, the City of Fort Lupton requires alternately detention and release of
drainage at historical flows, or acceptance of drainage by the downstream property owner, and
holding the City harmless from claims resulting from drainage.

NOW, THEREFORE, in consideration of the sum of Ten Dollars ($10.00), the mutual
benefit of the parties, and other good and valuable consideration, the parties agree as follows:
1. That does hereby accept and grant to
, the right to release all drainage caused
by said development, onto and across the property of
, in accordance with the drainage study done by
and concurred in by

2. shall have the right to use the easement
premises in any manner that will not prevent the exercise of the rights granted to , and

shall have the right to grant other non-
exclusive easements over, along, or upon the easement premises, provided, however, that
any such other easements shall be subject to the rights granted hereby;

3. That neither nor
shall have any right or recourse against the City of Fort Lupton on account of any matter
arising out of the subject drainage or the rights granted hereunder.

4, Grantor hereby reserves the right to modify and
change the location of the drainage easement premises providing that such relocated




easement shall be of appropriate character and subject to the same uses herein established
and equally suitable for the drainage purposes created herein.

5. All rights, title, and privilege herein granted, including all benefits and burdens, shall run
with the land and inure to the benefit of the parties and beneficiaries hereto, including the
City of Fort Lupton, their respective heirs, executors, administrators, successors, assigns,
and legal representatives.

IN WITNESS WHEREOF, the parties hereto have executed or have caused this
instrument to be executed by their proper officers duly authorized to create the same.

By: By:

ATTEST:




STANDARD FORM SF-3

INDEMNIFICATION STATEMENT

I am the Owner of , and as such am preparing to begin
construction

I hereby promise to indemnify and hold harmless the City of Fort Lupton for any liability the
City may have on account of any change in the nature, direction, quantity, or quality of historical
drainage flow resulting from the development of my property or from the construction of streets
or storm sewers therein. In addition, I promise to reimburse the City for any and all costs
including, but not limited to, attorney's fees, which the City incurs in acquiring or condemning
any rights-of-way or easements which the City is required to acquire or condemn or which the
City is held to have acquired or condemned, for drainage as a result of the development of my

property.

I understand that I will be afforded a full opportunity to participate in the settlement and defense
of any claims for which indemnity may be required under this paragraph.

By:

ATTEST:
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INTRODUCTION
Property Location and Description:

The site is located Lots 2 and 3 Yarbrough Acres Minor Subdivision, City of Fort Lupton
which is part of the Northeast quarter of the Southeast quarter of Section 18, Township 1 North,
Range 66 West of the 6 Principal Meridian, Fort Lupton, Weld County Colorado. The address
for the site is 3355 CR 27, Fort Lupton CO. The site is bordered on the east by Weld County
Road 27 which is also known as Denver Ave further north. There is an existing irrigation ditch
along the west side of CR 27 (Fulton Lateral Ditch) which will have to be crossed with the
access point to the property. The south border is Lot 1 of the same subdivision and it is currently
a commercial facility that is mostly developed. The site has an existing retention pond towards
the west end of the property. The west side of the lot is bordered by a gravel pit that is owned by
the City and County of Denver. The north boundary is a residence that is mainly undeveloped.
The project site has an existing barn that will be removed in the future.

The existing vegetation on the site consists of fairly dense weeds and grasses. The
exiting soils on the site are classified as Altvan Loam and Dacono Clay Loam. The majority of
the soils on the site are Hydrologic group “C”. There are no wetlands on the property at this time.
This report and design considers on and off-site storm water that is generated by the new
construction surfaces. (See Grading and Drainage Plan for location)

The proposed commercial improvements to this project site include 12,800 square foot of
metal buildings, concrete and asphalt paving, and gravel driveways. One retention pond will
serve the retention requirements for both lots. The 2 lots combined contain 10 acres.

DRAINAGE BASINS AND SUB-BASINS
Major Basin Description

No major drainage ways exist on this property. There is an existing irrigation ditch east of
the property (Fulton Lateral Ditch). The site lies within the South Platte River Basin, but does
not appear to lie within the floodplain. The FEMA FIRM panel for the property is 08123C2155E
. The panel became effective Jan 20, 2016

Existing Drainage Basin Conditions

The existing 10-acre site historically slopes to the northwest at 0.3% slope. Presently the
site to the south of the site has a retention facility. The property along the north boundary appears
to drain to the west and north west away from the site. The property along the west side of the
project drains west towards the South Platte River. The property to the east mainly drains to the
west but the combination of CR 27 being slightly elevated and the Fulton Lateral Ditch create a
barrier that will in effect prevent offsite flows from entering the site. Therefore the basin
considered for this design will consist of the site itself.




Proposed Drainage Basin Conditions

The site flows were calculated using thirteen on-site basins to determine the various
requirements of the onsite swales, culverts and inlets.

Sub-Basin S1 which is in the north-east corner of the lot was used to determine the swale
capacity along the north side of the property and the requirements of culvert #1 and the inlets. S1
has building, pavement, gravel and landscape surfaces within its boundaries. S1 contains 0.6
acres, has a developed imperviousness of 40% and produces 2.75 cfs in the 100-yr event.

Sub-Basin S2 is directly west of S1 along the north property boundary and was used to
determine the swale capacity along the north side of the property and the requirements of culvert
#1 and the inlets. S2 has gravel and landscape surfaces within its boundaries. S2 contains 0.79
acres, has a developed imperviousness of 38% and produces 2.55 cfs in the 100-yr event.

Sub-Basin S3 is directly west of S2 along the north property boundary and was used to
determine the swale capacity along the north side of the property and the requirements of culvert
#1 and the inlets. S3 has gravel and landscape surfaces within its boundaries. S3 contains 0.70
acres, has a developed imperviousness of 38% and produces 2.97 cfs in the 100-yr event.

Sub-Basin S4 is directly west of S3 along the north property boundary and was used to
determine the swale capacity along the north side of the property and the requirements of culvert
#1 and the inlets. S4 has gravel and landscape surfaces within its boundaries. S4 contains 0.79
acres, has a developed imperviousness of 38% and produces 3.34 cfs in the 100-yr event.

Sub-Basin S5 is directly west of S4 in the north-west corner of the site and was used to
determine the swale capacity along the north side of the property and the requirements of the
culvert #4 that drains the swale. S5 has gravel and landscape surfaces within its boundaries. S5
contains 0.91 acres, has a developed imperviousness of 32% and produces 3.63 cfs in the 100-yr
event.

Sub-Basin S6 which is south of basins S1, S2 and S3 was used to determine the central
swale capacity and the requirements of culvert #2 and inlets. S6 has building, pavement, gravel
and landscape surfaces within its boundaries. S6 contains 1.57 acres, has a developed
imperviousness of 56% and produces 6.92 cfs in the 100-yr event.

Sub-Basin S7 which is south of basins S3, S4 and S5 was used to determine the central
swale capacity and the requirements of culvert #2 and inlets. S7 has pavement, gravel and
landscape surfaces within its boundaries. S7 contains 0.98 acres, has a developed imperviousness
of 41% and produces 4.02 cfs in the 100-yr event.

Sub-Basin S8 which is in the southeast corner of the property was used to determine the
central swale capacity and the requirements of culvert #3 and inlets. S has building, pavement,
gravel and landscape surfaces within its boundaries. S8 contains 0.7 acres, has a developed
imperviousness of 55% and produces 3.09 cfs in the 100-yr event.

Sub-Basin S9 which is west of S8 along the south side of the property was used to
determine the southern swale capacity and the requirements of culvert #3 and inlets. S9 has




building, gravel and landscape surfaces within its boundaries. S9 contains 0.49 acres, has a
developed imperviousness of 55% and produces 2.05 cfs in the 100-yr event.

Sub-Basin S10 which is west of S9 along the south side of the property was used to
determine the southern swale capacity and the requirements of culvert #3 and inlets. S10 has
building, gravel and landscape surfaces within its boundaries. S10 contains 0.78 acres, has a
developed imperviousness of 38% and produces 3.28 cfs in the 100-yr event.

Sub-Basin S11 which is west of S10 along the south side of the property was used to
determine the southern swale capacity and the requirements of culvert #3 and inlets. S11 has
gravel and landscape surfaces within its boundaries. S11 contains 0.45 acres, has a developed
imperviousness of 37% and produces 1.91 cfs in the 100-yr event.

Sub-Basin S12 which is west of S11 along the south side of the property was used to
determine the southern swale capacity and the requirements of culvert #3 and inlets. S12 has
gravel and landscape surfaces within its boundaries. S12 contains 0.36 acres, has a developed
imperviousness of 37% and produces 1.51 cfs in the 100-yr event.

Sub-Basin S13 which is in the south west corner of the property and west of S12 along
the south side of the property. S13 has gravel and landscape surfaces within its boundaries. S13
contains 1.01 acres, has a developed imperviousness of 3% and produces 5.36 cfs in the 100-yr
event.

The entire developed site contains 10.01 acres and has an imperviousness of 38%. The
100-yr developed runoff rate is 37.65 cfs.

DRAINAGE DESIGN CRITERIA
Development Criteria Reference and Constraints

The 100-year design rainfalls are used to analyze runoff rates and retention parameters, in
accordance with the commercial requirements set forth in the Urban Drainage Manual. Due to
the small basin size the Rational Method has been utilized to determine peak runoff rates and
required detention pond volumes. The retention pond was designed volume with 150% of the
100-year 24 hour developed storm. The runoff coefficients used in the design are as follows.

SITE IMPERVIOUSNESS / RUNOFF VALUES

Imperviousness 100 —yr Runoff Coefficient
Landscaping/ Existing 2% 0.3
Building Roofs 90% 0.9
Asphalt and Concrete 100% 0.93

Gravel 40% 0.65




Using the NOAA Atlas 14 Volume 8§ Version 2 maps an IDF table was generated. A one
hour rainfall depth of 1.31 inches and 2.81 inches was determined for a five-year and 100-year
event. The rational method was used to calculate runoff and release rates. The retention pond
was sized using the 100-yr 24 hour developed storm. The retention pond volume is required to
have the capacity to hold 150% of the 100-yr 24 hour storm. The on site features (swales,
culverts etc.) were sized to pass the 100-year events. The runoff for specific design points was
calculated by inputting the area, imperviousness, soil type, one hour precipitation values, slope,
length of travel and conveyance into the peak runoff spreadsheet. Please see the corresponding
peak runoff and feature design for each point. The release rate and developed runoff amounts
were calculated using the rational method.

Storm Water Quality Considerations

Storm water quality will be controlled with the installation of the retention pond.
Sedimentation from the site to the retention pond is reduced by surfaces of gravel, concrete and
asphalt surfaces. These surfaces will mitigate erosion by protecting the soils underneath. The
remainder of the site is protected by vegetation, which mitigate erosion and reduce
sedimentation.

During construction, erosion control features will be utilized and remain onsite until all
surfaces are constructed and vegetation has been established. Structural features include the
retention pond, a concrete washout area, a vehicle tracking control pad and silt fence. A concrete
washout area will aid in maintaining water quality on-site by containing concrete material. A
vehicle tracking control pad is located at the construction entrance to reduce sedimentation into
the public right-of-way. Silt Fence is placed at all locations where on-site flows will sheet flow
off of the property. Non-structural features, including roughening of soil stockpiles and re-
vegetation of disturbed areas will also be included in the construction phase of this project. All
stockpiles shall be roughened to reduce erosion and all areas that have been disturbed and aren’t
protected by solid surfaces shall be seeded and mulched.

DRAINAGE FACILITY DESIGN

The storm water retention is provided in the landscaped area in the south west corner of
the property. The required volume was determined by multiplying the volume from the 24 HR
100-yr event by 150%. The retention volume required is 204,270 cubic feet. The retention
volume provided will be approximately 207,763 cubic feet. Sheet flow, concrete pans and storm
pipe will carry storm water to the retention pond. The elevation around the top of the retention
pond shall have a minimum elevation of 4932.5. Once the water reaches an elevation that is
higher than the existing ground the storm water will travel along the historical path to the north.

Swale Sec A-A is a typical section that collects flow from basins S1, S2, S3, S4, S5, S9,
S10, S11 and S12 and conveys it to inlets and/ or other swale sections . At a minimum slope of




0.8% Sec A-A has the ability to pass 5.11 cfs when the flow depth is 0.5°. The velocity is 1.32
fps, and the Froude number is 0.46 with an “n” value of 0.04. The maximum runoff entering the
swale is 3.34 cfs

Swale Sec B-B collects flow from S5 (3.63 cfs) Sec B-B has the ability to pass 3.94 cfs
- when the flow depth is 0.75’. The velocity is 1.75 fps, and the Froude number is 0.5 with an “n”

value of 0.04.

Swale Sec C-C collects flow from S6 and S7 (6.92 cfs max) and empties into storm
inlets. Sec C-C has the ability to pass 7.02 cfs when the flow depth is 0.37°. The velocity is 0.55
fps, and the Froude number is 0.56 with an “n” value of 0.025.

Swale Sec D-D collects flow from S8 (3.09 cfs) and empties into a storm inlet on culvert
#3. Sec D-D has the ability to pass 3.26 cfs when the flow depth is 0.45°. The velocity is 0.87
fps, and the Froude number is 0.32 with an “n” value of 0.004.

Swale Sec E-E also collects flow from S8 (3.09 cfs) and empties into a storm inlet on
culvert #3. Sec E-E has the ability to pass 3.12 cfs when the flow depth is 0.67°. The velocity is
1.76 fps, and the Froude number is 0.54 with an “n” value of 0.004.

Culvert #1 is a 24” ADS pipe that will collect flows from S1, S2, S3 and S4. The total
combined flow from these basins is 11.61 cfs. Culvert #1 has the ability to pass this flow when
the water elevation reaches 4931.25. This will induce approx. 6.5” of water above the farthest
west inlet elevation. The outlet of the pipe is set 2” above the bottom of the retention pond so that
in minor events the pipe is cleaned. At the discharge point of the culvert a 22” x 4’ x 18” Type
“L” rip rap pad is placed to prevent erosion. A single inlet will drain each basin. A 24 Nyoplast
inlet Grate has the capacity to accept approximately 4.5 cfs when the sump condition reaches 6”.

Culvert #2 is a 18” and a 24” ADS pipe that will collect flows from S6 and S7. The total
combined flow from these basins is 10.94 cfs. Culvert #2 is an 18 diameter in between the
inlets. The 18” section has the ability to pass this flow from S6 (6.92 cfs) when the water
elevation reaches 4934, which is the rim elevation of the inlet. The western section of the pipe
has the capacity to pass the combined flows when the elevation reaches 4933.25, which is the
rim elevation of the inlet. The outlet of the pipe is set 2’ above the bottom of the retention pond
so that in minor events the pipe is cleaned. At the discharge point of the culverta 16° x 4’ x 18”
Type “L” rip rap pad is placed to prevent erosion. A single inlet will drain each basin. A 2’
square Nyoplast Roadway inlet Grate has the capacity to accept approximately 6.9 cfs when the
sump condition reaches 6.5”.

Culvert #3 is a 24” ADS pipe that will collect flows from S8, S9, S10, S11 and S12. The
total combined flow from these basins is 11.84 cfs. Culvert #3 has the ability to pass this flow
when the water elevation reaches 4931.75. This will induce approx. 4 of water above the
farthest west inlet elevation. The outlet of the pipe is set 2’ above the bottom of the retention
pond so that in minor events the pipe is cleaned. At the discharge point of the culverta 18’ x 4’
x 18” Type “L” rip rap pad is placed to prevent erosion. A single inlet will drain each basin. A




24” Nyoplast inlet Grate has the capacity to accept approximately 4.5 cfs when the sump
condition reaches 6”.

Culvert #4 is a 15” ADS pipe that will collect flows from S5. The flow from this basin is
3.63 cfs. Culvert #4 has the ability to pass this flow when the water elevation reaches 4930.75.
The outlet of the pipe is set 3.8” above the bottom of the retention pond so that in minor events
the pipe is cleaned. At the discharge point of the culverta 17° x 3’ x 18” Type “L” rip rap pad is
placed to prevent erosion.

CONCLUSION

The attached calculations show that the developed condition imperviousness for the
proposed development for a 100-yr storm is 38%. The corresponding runoff coefficient is 0.61.
Based on an area of 10.01 Acres, 150% of the 24- hour 100-yr event a storm-volume of 204,270
cubic feet is required. A volume of 204,270 cubic feet is provided.

The project design for Dave Hunt’s new facility is completed in compliance with the
Urban Storm Drainage Criteria Manual and the City of Fort Lupton.

SITE MAINTENANCE

Drainage/ Site Maintenance Plan for Dave’s Excavation
1. At all times any erosion that may occur shall be corrected as soon as possible to mitigate
the chance of erosion leaving the site.
2. All culverts shall be inspected regularly and cleaned if necessary.
3. Any seeded areas that are not covered with vegetation shall be re-seeded and irrigated as
necessary to establish permanent vegetation.
4. Snow should not be piled in swales or near detention pond outlet.




Elevation: 4936 ft*

*source: Google Maps

NOAA Atlas 14, Volume 8, Version 2
Location name: Fort Lupton, Colorado, US*
Latitude: 40.0491°, Longitude: -104.8120°

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Deborah Martin, Sandra Pavlovic, Ishani Roy, Michael St. Laurent, Cad Trypaluk,
Dale Unruh, Michael Yekta, Geoffery Bonnin

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PE_araphical | Maps_&_aerials

PF tabular

PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1

i Average recurrence interval (years)
Duration
1 [ 2 5 | 10 | 2 50 | 100 ][ 200 [ 500 | 1000
5mi 0.230 0.281 0.377 0.470 0.617 0.745 0.887 1.04 1.27 1.46
"IN 6 177-0.299)||(0.216-0.365)|[(0.289-0.492) |(0.358-0.615)||(0.464-0.859) (0.544-1.04)(1(0.627-1.27)1|(0.709-1.53)|1(0.832-1.91)|/(0.925-2.20)
10-mi 0.337 0.411 0.552 0.688 0.903 1.09 1.30 1.53 1.86 2.14
MIN 0 259-0.438)||(0.316-0.535) |(0.423-0.720) ||(0.524-0.901) || (0.679-1.26) [|(0.797-1.53) (0.918-1.86)|| (1.04-2.24) || (1.22-2.80) || (1.35-3.22)
15-mi 0.411 0.501 0.673 0.839 1.10 1.33 1.58 1.86 2.27 2.61
SMIN 1 0.316-0.534)||(0.385-0.652)|[(0.515-0.878) [ (0.639-1.10) | (0.829-1.53) |[(0.972-1.86) (1.12-2.27) | (1.27-2.73) || (1.49-3.41) || (1.65-3.92)
20-mi 0.561 0.680 0.909 1.13 1.48 1.7% 214 2,52 3.08 3.54
AN | 0.432-0.730)[|(0.523-0.885) || (0.696-1.19) || (0.862-1.48) || (1.12-2.07) || (1.31-2.52) || (1.51-3.06) (1.71-3.89) || (2.01-4.62) || (2.24-5.32)
60-mi 0.685 0.829 1.11 1.38 1.82 2.20 2.63 3.10 3.79 4.37
AN l6.527-0.891) | (0.637-1.08) |[ (0.849-1.45) || (1.05-1.81) || (1.37-2.54) || (1.61-3.08) || (1.86-3.76) (2.11-4.55) || (2.48-5.70) || (2.77-6.57)
2h 0.809 0.978 1.31 1.63 215 2,60 3.1 3.68 4.51 5.20
N\ (0.629-1.04) || (0.759-1.26) || (1.01-1.69) || (1.25-2.11) || (1.64-2.96) |[ (1.93-3.61) || (2.23-4.41) (2.53-5.33) || (2.98-6.68) || (3.33-7.71)
3h 0.875 1.05 1.41 1.75 2.30 2.79 3.34 3.95 4.84 5.58
NP1l (0.684:1.12) || (0.824-1.35) || (1.09-1.80) || (1.36-2.25) || (1.77-3.16) || (2.08-3.85) || (2.40-4.69) (2.73-5.87) || (3.22-7.11) |} (3.59-8.20)
6-h 1.04 1.23 1.61 1.99 2.59 3.12 3.7 4.37 5.33 6.13
NP (0.819-1.31) || (0.972-1.56) || (1.27-2.04) || (1.55-2.53) || (2.00-3.50) || (2.34-4.23) || (2.69-5.14) || (3.05-6.19) (3.59-7.73) || (3.99-8.89)
12-h 1.27 1.49 1.90 2.30 293 3.49 410 4.78 5.77 6.59
NN (1.02-1.59) || (1.19-1.86) || (1.51-2.38) || (1.82-2.89) || (2.29-3.90) || (2.65-4.66) || (3.01-5.59) (3.38-6.67) || (3.92-8.24) || (4.34-9.42)
24-h 1.52 1.79 2.29 2.74 3.42 4.00 4.62 5.28 6.24 7.01
1 (1.23-1.88) || (1.45-2.22) || (1.84-2.83) || (2.19-3.40) || (2.68-4.45) || (3.05-5.24) || (3.41-6.17) |} (3.76-7.24) || (4.28-8.74) || (4.67-9.88)
2.d 1.73 210 2,72 3.25 4.00 4.61 5.22 5.86 6.74 7.42
AY || (1.41-2.10) || (1.71-2.56) || (2.21-3.32) || (2.63-3.99) || (3.14-5.08) (3.54-5.90) || (3.88-6.84) || (4.20-7.86) || (4.65-9.25) || (5.00-10.3)
3-d 1.88 2.26 2.90 3.44 4.20 4.81 5.43 6.08 6.97 7.65
Y || (1.55-2.28) || (1.86-2.74) || (2.37-3.52) || (2.80-4.19) || (3.32-5.29) || (3.72-6.12) || (4.07-7.06) || (4.38-8.09) (4.84-9.48) || (5.19-10.5)
4-d 2.01 2.39 3.01 3.55 4.32 493 5.57 6.23 7.13 7.83
Y | (1.66-2.42) || (1.97-2.88) || (2.48-3.64) || (2.90-2.31) || (3.43-5.41) || (3.83-6.25) (4.19-7.19) || (4.51-8.23) || (4.98-9.64) || (5.33-10.7)
7-d 2.31 2.69 3.34 3.89 4.68 5.31 5.95 6.62 7.53 8.24
Y | (1.92-275) || (2.24-3.21) || (2.77-3.99) || (3.21-4.67) || (3.75-5.79) (4.16-6.64) || (4.52-7.60) || (4.84-8.64) | (5.31-10.1) || (5.67-11.1)
10d 2.56 2.96 3.64 4.21 5.02 5.66 6.31 6.99 7.90 8.61
AY || (2.14-3.03) || (2.48-3.51) || (3.03-4.32) || (3.49-5.02) || (4.04-6.16) || (4.46-7.02) |} (4.82-7.99) (5.13-9.05) || (5.60-10.5) || (5.95-11.5)
20-d 3.27 3.73 4.50 5.13 6.02 6.70 7.39 8.09 9.03 9.74
Y || (277-3.83) || (3.16-4.37) || (3.79-5.28) || (4.31-6.05) || (4.89-7.26) || (5.34-8.18) (5.70-9.21) || (6.01-10.3) || (6.47-11.8) || (6.82-12.9)
30d 3.83 4.36 5.23 5.94 6.91 7.65 8.39 9.14 10.1 10.8
AY || (3.27-4.46) || (3.72-5.08) || (4.44-6.09) || (5.02-6.95) || (5.65-8.26) || (6.13-9.26) || (6.52-10.4) || (6.83-11.5) || (7.29-13.0) || (7.64-14.2)
45 4.51 5.15 6.17 7.00 8.12 8.96 9.79 10.6 1.7 12.4
A || (3.87-5.20) || (4.42-5.94) || (5.28-7.14) || (5.96-8.13) (6.68-9.62) || (7.22-10.7) || (7.64-12.0) || (7.97-13.2) || (8.46-14.9) || (8.82-16.1)
60-d 5.06 5.80 6.99 7.94 9.21 10.2 1.1 12.0 1341 13.9
AY || (4.37-5.81) || (5.00-6.67) || (6.00-8.04) || (6.79-9.17) || (7.60-10.8) || (8:21-12.1) (8.68-13.4) || (9.03-14.8) || (9.53-16.8) || (9.92-17.9)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).

Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates
(for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper
bounds are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.

Please refer to NOAA Atlas 14 document for more information.
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PF graphical

PDS-based depth-duration-frequency {DDF) curves
Latitude: 40.0491°, Longitude: -104.8120°
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Depth-Duration-Frequency and Intensity-Duration-Frequency
Tables for Colorado Hydrologic Zones 1 through 4

Project: Daves

Blue cells are inputs.

Where is the Watershed Located?

Hydrologic Zone (1, 2, 3, or 4) = 1 see ma
Oocated within UDFCD Boundary Elovaion at Gonter of Wetershod - 7,936 e
@ Located outside of UDFCD Boundary Watershed Area (Optional) = N/A  |sq. mi.
(Optional) Select a location within the UDFCD boundary: v
1. Rainfall Depth-Duration-Frequency Table
If within the UDFCD Boundary, Enter the 1-hour and 6-hour rainfall depths from the USDCM Volume 1.
Otherwise, Enter the 6-hour and 24-hour rainfail depths from the NOAA Atlas 2 Volume Il1.
Return Rainfall Depth in Inches at Time Duration
Period 5-min 10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 24-hr
2-yr 0.23 0.37 0.46 0.54 0.82 0.96 1.06 1.23 1.79
5-yr 0.37 0.59 0.75 0.86 1.31 1.42 1.49 1.61 2.29
10-yr 0.46 0.74 0.93 1.08 1.64 1.76 1.85 1.99 2.74
25-yr 0.58 0.93 1.17 1.35 206 | 224 2.37 2.59 3.42
50-yr 0.69 1.10 1.39 1.60 2.44 2.68 2.85 3.12 4.00
100-yr 0.79 1.27 1.59 1.84 2.81 3.12 3.35 3.71 4.62
500-yr 1.02 1.62 2.04 2.36 3.60 3.94 4.20 4.60 5.68
Note: Referto Figures 4-1 through 4-12 of USDCM Volume 1 for 1-hr and 6-hr rainfall depths.
Refer to NOAA Atlas 2 Volume Il isopluvial maps for 6-hr and 24-hr rainfall depths.
Rainfall depths for durations less than 1-hr are calculated using Equation 4-4 in USDCM Volume 1.
2. Rainfall Intensity-Duration-Frequency Table
Return Rainfall Intensity in Inches Per Hour at Time Duration
Period 5-min 10-min 15-min 30-min 1-hr 2-hr 3-hr 6-hr 24-hr
2-yr 2.77 2.21 1.86 1.28 0.82 0.51 0.38 0.22 0.08
5-yr 4.46 3.56 2.98 2.06 1.31 0.82 0.61 0.36 0.12
10-yr 5.57 4.44 3.73 2.58 1.64 1.02 0.76 0.45 0.15
25-yr 6.97 5.56 4.67 3.22 2.06 1.28 0.95 0.56 0.19
50-yr 8.29 6.61 5.55 3.83 2.44 1.52 1.13 0.67 0.23
100-yr 9.53 7.60 6.38 4.41 2.81 1.75 1.30 0.77 0.26
500-yr 12.21 9.74 8.17 5.65 3.60 2.24 1.66 0.98 0.34
Note: Intensity approximated using 1-hr rainfali depths and Equation 4-3 in USDCM Volume 1.

DAVESRAIN . xlsm, DDF & IDF Tables
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Depth-Duration-Frequency and Intensity-Duration-Frequency
Tables for Colorado Hydrologic Zones 1 through 4
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Sub-basin Imperviousness

Daves Earthworks

H1: HISTORIC ENTIRE SITE

Land Use Area (ft2)| | (%) Land Use Area (ft2) | | (%)
Impervious Area, Grass 436063 2] |lmpervious Area, Grass 87201 2
Roofs 0 90| |Roofs 12902 90
Concrete Surfaces 0f 100] |Concrete Surfaces 29292 100
Driveways, Gravel 0 40} |Driveways, Gravel 306668 40
Wghtd Avg & Total Area 436063 2} [Wghtd Avg & Total Area 436063 38
Acres 10.01 Acres 10.01

S1 S2

Land Use Area (ft2) | | (%) Land Use Area (ft2) | 1 (%)
Impervious Area, Grass 4762 2} |Impervious Area, Grass 1650 2
Roofs 1000 90] |Roofs 0 90
Concrete Surfaces 2213] 100} |Concrete Surfaces 0 100
Driveways, Gravel 18154 40 Driveways, Gravel 24591 40
Wghtd Avg & Total Area 26129] 40] |wghtd Avg & Total Area 26241 38
Acres 0.600 Acres 0.602

S3 sS4

Land Use Area (f12) | | (%) Land Use Area (ft2) | 1(%)
Impervious Area, Grass 1947} 2 Impervious Area, Grass 2244 2
Roofs 0 90{ [Roofs of 90
Concrete Surfaces 0f 100} |Concrete Surfaces 0 100
Driveways, Gravel 28365| 40| |[Driveways, Gravel 31948 40}
Wghtd Avg & Total Area 30312] 38| [wghtd Avg & Total Area 34192 38
Acres 0.696 Acres 0.785

S5 S6

Land Use Area (ft2) {1 (%) Land Use [ Area (ft2) | | (%)
Impervious Area, Grass 8752 2| [llmpervious Area, Grass 30381 2
Roofs 0 90] |Roofs 6392 90
Concrete Surfaces 0] 100] |Concrete Surfaces 15351 100
Driveways, Gravel 30858 40| |Driveways, Gravel 43561 40
Wghtd Avg & Total Area 39610 32] [Wghtd Avg & Total Area 68342 56
Acres 0.909 Acres 1.569

S7 S8

Land Use Area (ft2) [ | (%) Land Use Area (ft2) | | (%)
Impervious Area, Grass 924 2 Impervious Area, Grass 8718 2
Roofs 0] 90| [Roofs 3814 90]
Concrete Surfaces 1285 100} |Concrete Surfaces 10183 100
Driveways, Gravel 40620 40| |Driveways, Gravel 7897 40
Wghtd Avg & Total Area 42829| 41] [wghtd Avg & Total Area 30612] 55
Acres 0.983 Acres 0.703

S9 S$10

Land Use Area (ft2) | | (%) Land Use Area (ft2) | 1 (%
Impervious Area, Grass 2547 2 Impervious Area, Grass 2111 2
Roofs 1696 90} |Roofs 0 90
Concrete Surfaces 0| 100} [Concrete Surfaces 0 100
Driveways, Gravel 16930 40[ |Driveways, Gravel 31754 40
Wghtd Avg & Total Area 211731 39} [Wghtd Avg & Total Area 33865 38
Acres 0.486 Acres 0.777

S11 S12

Land Use Area (ft2) | | (%) Land Use Area (ft2) | | (%)
Impervious Area, Grass 1302 2} limpervious Area, Grass 2324 2
Roofs 0 90} ]Roofs 0 90
Concrete Surfaces 0} 100 Concrete Surfaces OF 100
Driveways, Gravel 18441 40 Driveways, Gravel 13549 40
Wghtd Avg & Total Area 19743 37] |Wghtd Avg & Total Area 15873 34
Acres 0.453 Acres 0.364

S13

Land Use Area (ft2) | | (%)

Impervious Area, Grass 43616 2

Roofs 0 90

Concrete Surfaces 260] 100

Driveways, Gravel 0 40

Wghtd Avg & Total Area 43876 3

Acres 1.007
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CALGULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: e Daves Ex
Catchment ID: e : - 81

I. Catchment Hydrologic Data

Catchment ID =81

Area=__ 060 Acres

Percent Imperviousness = 4000 %

NRCS Soil Type=:::: € A,B,C,orD

II. Rainfall Information 1 (inch/hr) =C1 * P1/(C2 + Td)*C3

Design Storm Return Period, Tr= 100 years (input return period for design storm)
Ci=. 2850 (input the value of C1)
C2= 2 10.00 (input the value of C2)
C3=. . 0786 (input the value of C3)

Pi= 281 inches (input one-hr precipitation--see Sheet "Design Info")

lii. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C="" 058
Overide Runoff Coefficient, C= ./ * (enter an overide C value if desired, or leave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-5=" .. 0,35
Overide 5-yr. Runoff Coefficient, C=_ .. .. . (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

lllustration

LEGEND
(O Beginning
Flow Divection]
(__.—w
Catchment
Boundary
NRCS tand Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
1D S L Runoff Convey- Velocity Time
Coeff ance \% T
ft/ft ft C-5 fps minutes
input input output input output output
17035 NAT| 012 | 864
2000 | . 3.74 049
Computed Tc=} +°9.13
Regional Tc =| - 10.95
User-Entered Tc = 9.13
IV. Peak Runoff Prediction _ ‘
Rainfall Intensity at Computed Tc, I= = 7 87 inch/hr Peak Flowrate, Qp = .= 2.75 cfs
Rainfall Intensity at Regional Tc, | = 7.33 inch/hr Peak Flowrate, Qp = ; 2.56 cfs
Rainfall Intensity at User-Defined Tc, 1= 7.87 inch/hr Peak Flowrate, Qp = 2,75 cfs
daveSB1100YR.xls, Tc and PeakQ 8/7/2016, 6:55 AM
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GALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: Daves Ex

CatchmentiD: i 82

l. Catchment Hydrologic Data

CatchmentiD=82
Area=:. 060 Acres
Percent Imperviousness = = 38.00 %
NRCS Soil Type=. == CAB,C,orD

Il. Rainfall Information i (inch/hr) = C1* P1/(C2 + Td)*C3

Design Storm Return Period, Tr="""" ' 100 years (input return period for design storm)
C1=_7 2850 (input the value of C1)
C2= 1000 (input the value of C2)
C3=_ 0786 (input the value of C3)

P1=_ 2.81 inches (input one-hr precipitation--see Sheet "Design Info")

lll. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C= - 0.58

Overide Runoff Coefficient, C= L (enter an overide C value if desired, or leave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-5= 0,34
Overide 5-yr. Runoff Coefficient, C= ' " (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)
lllustration

NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground || Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
ID S L Runoff Convey- Velocity Time
Coeff ance \ Tf
ft/ft ft C-5 fps minutes
input input output input output output
| Overland | 0.0230 | 174 | -;6.341‘ NA 7 021 13,76
R e 4 Sk L I S f!‘;* E
i
Computed Tc=| 13
Regional Tc={ 1097
User-Entered Tc={ ' 10.97
IV. Peak Runoff Prediction
Rainfall Intensity at Computed Tc, | =/ ' “8:64 inch/hr Peak Flowrate, Qp=:: = 231 cfs
Rainfall intensity at Regional Tc, = . 7.32 inch/hr Peak Flowrate, Qp = = ..2.55 cfs
Rainfall Intensity at User-Defined Tc, 1= * 7.32 inch/hr Peak Flowrate, Qp = 2.55 cfs

daveSB2100YR.xls, Tc and PeakQ

8/7/2016, 6:56 AM
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CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title:: = 0 e 0 DavesEx

CatchmentiD: = o0 S3

I. Catchment Hydrologic Data

CatchmentiD=83 ..

Area="_ . 0.70 Acres
Percent Imperviousness = 38.00 %
NRCS Soil Type=" | G A,B,C,orD

Il. Rainfall Information | (inch/hr) = C1* P1/(C2 + Td)*C3

Design Storm Return Period, Tr=: | 100 years (input return period for design storm)
Cl1=: 2850 (input the value of C1)
C2=: 1000 (input the value of C2)
C3=. 0.786 (input the value of C3)
P1=::0 2:2:8% inches (input one-hr precipitation--see Sheet "Design Info")

Ill. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C=.  0.58
Overide Runoff Coefficient, C= = (enter an overide C value if desired, or leave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-6=. .. 0.34

Overide 5-yr. Runoff Coefficient, C= . (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)
llfustration

LEGEND
(O Beginning

Flow Dirvection
(______
Caitchment
Boundary
NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
ID S L Runoff Convey- Velocity Time
Coeff ance \ Tf
f/ft ft C-5 fps minutes
input input output input output output
Overland | 00: CONA T 022 1 139
r.‘
Computed Tc =

Regional Tc =

IV. Peak Runoff Prediction

11.02
User-Entered Tc =] 11.02

Rainfall Intensity at Computed Tc, 1=+ 861 inch/hr Peak Flowrate, Qp =" 2.68 cfs
Rainfall Intensity at Regional Tc, 1= .. 7.31 inch/hr Peak Flowrate, Qp = 2,97 cfs
Rainfall Intensity at User-Defined Tc, 1= < 7.31 inch/hr Peak Flowrate, Qp = 297 cfs

daveSB3100YR.xls, Tc and PeakQ

8/7/2016, 6:56 AM
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CALCULATION OF A PEAK RUNOFF USING 4RATI0NAL METHOD

Project Title: . -« ‘ ..o DavesEx- =
Catchment iD: o e S8
l. Catchment Hydrologic Data
Catchment ID =:§4 .
Area=_ 0.79 Acres
Percent Imperviousness = .., 38.00 %
NRCS Soil Type = _CABC, oD
. Rainfall Information | (inch/hr) =C1 * P1/(C2 + Td)*C3
Design Storm Return Period, Tr=". = 100 years (input return period for design storm)
Cl1=:"" 2850 (input the value of C1)
C2=_ 10.00 (input the value of C2)
C3=_. 0786 (input the value of C3)
P1=-. . 28% inches (input one-hr precipitation--see Sheet "Design Info")

1. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C=. .. 0.58
Overide Runoff Coefficient, C = - (enter an overide C value if desired, or leave blank to accept calculated C.)

5-yr. Runoff Coefficient, C-5= = 0.34
Overide 5-yr. Runoff Coefficient, C = . (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)
lilustration

LEGEND

O Beri .
Flow Direction]
£ S
Caichment
Boundary
NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
ID S L Runoff Convey- Velocity Time
Coeff ance \% Tf
C-5 fps minutes
output input output output
iRk 0.24 1351

4 Computéd To= 51
Regional Tc=[- 11.06

User-Entered Tc =I 11.06;

IV. Peak Runoff Prediction

Rainfall Intensity at Computed Tc,|= = 889 inch/hr Peak Flowrate, Qp=____ 3.06 cfs

Rainfall intensity at Regional Tc, 1= 7.30 inch/hr Peak Flowrate, Qp = . 3.34 cfs

Rainfall Intensity at User-Defined Te, 1= = 7 30 inch/hr Peak Flowrate, Qp=__ . 3.34 cfs
daveSB4100YR.xls, Tc and PeakQ 8/7/2016, 6:56 AM
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'CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: - . DavesEx
CatchmentID: “ TR 85
I. Catchment Hydrologic Data
CatchmentID=8§ @
Area = .0.91 Acres
Percent Imperviousness = 32.00 %
NRCS Soil Type=. = = C A B,C,orD

Il. Rainfall Information I (inch/hr) = C1* P1/(C2 + Td)*C3

Design Storm Return Period, Tr=: 100 vyears (input return period for design storm)
Ct=- 2850 (input the value of C1)
C2=_ 1000 (input the value of C2)
C3=: - 0786 (input the value of C3)
P1= . 281 inches (input one-hr precipitation--see Sheet "Design Info")

1il. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C=:  0.57

Overide Runoff Coefficient, C =7 = (enter an overide C value if desired, or leave blank to accept calculated C.)
5.yr. Runoff Coefficient, C-5= 031
Overide 5-yr. Runoff Coefficient, C= .. (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)
Hlustration

LEGEND
(O Beginning

Flow Direction]
‘__.__...
Cabchment
Boundary
NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground || Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
D S L Runoff Convey- Velocity Time
Coeff ance \% Tf
ft/ft ft C-5 fps minutes
input input output input output output
Overland | 283 [ 031l NAT T 023 19.33
1 . 1500 | 138 | 1.63

Computed Tc'=l: .26' 86
Regional Tc=| 1221
User-Entered Tc=| . 12.21

IV. Peak Runoff Prediction

Rainfall Intensity at Computed Tc, 1= | /539 inch/hr Peak Flowrate, Qp=_ . 2.80cfs

Rainfall Intensity at Regional Tc, 1= . 7.00 inch/hr Peak Flowrate, Qp =" 3,63 cfs

Rainfall Intensity at User-Defined Tc,1= 7.08 inch/hr Peak Flowrate, Qp = - 3:63 cfs
daveSB5100YR.xis, Tc and PeakQ 8/7/2016, 6:57 AM
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_ CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: = _Daves Ex

Catchment ID: EEenEs e S . 86

I. Catchment Hydrologic Data

Catchment ID = 56 :
Area= = 1,57 Acres
Percent Imperviousness = 56.00 %
NRCS Soil Type = U CA,BC,orD

Il. Rainfall information | (inch/hr) = C1 * P1/(C2 + Td)*C3

Design Storm Return Period, Tr = .. 100 years (input return period for design storm)
Cl=.. 2850 (input the value of C1)
C2= 10.00 (input the value of C2)
C3= 0.786 (input the value of C3)
P1=>.7 = 281 inches (input one-hr precipitation--see Sheet "Design Info")

lll. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C= = 062

Overide Runoff Coefficient, C=_ . (enter an overide C value if desired, or leave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-5= 043
Overide 5-yr. Runoff Coefficient, C=_ -  (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)
lllustration

LEGEND
(O Beginning
Flow Direction
‘____.__.
Caichment
Boundary
NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground || Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
iD S L Runoff Convey- Velocity Time
Coeff ance Vv Tf
ft/ft ft C-5 fps minutes
input input output input output output
043 WA | oo7 10.29
: 318
Coi’nﬁuied Tec=
Regional Tc =
User-Entered Tc =

V. Peak Runoff Prediction

Rainfall Intensity at Computed Tc, = = 6,70 inch/hr Peak Flowrate, Qp = 6.52 cfs
Rainfall Intensity at Regional T¢, | = -7.11 inch/hr Peak Flowrate, Qp = 6.92 cfs
Rainfall Intensity at User-Defined Tc, [=. . . 711 inch/hr Peak Flowrate, Qp=_ = .892 cfs

daveSB6100YR.xls, Tc and PeakQ

8/7/2016, 6:57 AM

/1




- CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: | Daves Ex

CatchmentiD: = - s

I. Catchment Hydrologic Data

CatchmentID=87 .
Area= (.98 Acres
Percent Imperviousness = 41.00 %
NRCS Soil Type = - CABC,orD

. Rainfall Information 1 (inch/hr) = C1* P1/(C2 + Td)*C3

Design Storm Return Period, Tr=_7 77 100 years (input return period for design storm)
Ci=__ . 2850 (input the value of C1)
C2=: 1000 (input the value of C2)
C3= 0786 (input the value of C3)

P1=. 281 inches (input one-hr precipitation--see Sheet "Design Info")

lil. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C =207 0.58 .
Overide Runoff Coefficient, C=:+. . (enter an overide C value if desired, or leave blank to accept calculated C.)

5-yr. Runoff Coefficient, C-5= . 0.35
. (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Hllustration

Overide 5-yr. Runoff Coefficient, C =

LEGEND
O Bezi ine
Flow Direction|
e
Caichment
Boundary
NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
ID S L Runoff Convey- Velocity Time
Coeff ance \% Tf
ft/ft ft C-5 fps minutes
input input output output
Overland \ 1 88 0.13 8.84
o1 0.0 141 | 368
- Computed To= 1253
Regional Tc=|[ 1212
User-Entered Tc=| 1212

IV. Peak Runoff Prediction

Rainfall Intensity at Computed Tc, t= 692 inch/hr Peak Flowrate, Qp=_ = 3.97 cfs
702 inch/hr Peak Flowrate, Qp = . 4.02 cfs

Rainfall Intensity at Regional Tc, | =

Rainfall Intensity at User-Defined Tc, = " 702 inch/hr Peak Flowrate, Qp =

daveSB7100YR.xls, Tc and PeakQ

2o 402 cfs

8/7/2016, 6:58 AM




l 'CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: leiaas Dol Daves Ex
CatchmentID: = S 88

. Catchment Hydrologic Data

CatchmentID=S8 =
Area=_ 070 Acres
Percent Imperviousness = 55.00 %

NRCS Soil Type=. . C A,B,C,orD

ll. Rainfall Information 1 (inch/hr)=C1*P1/(C2 + Td)*C3

Design Storm Return Period, Tr =

100 years (input return period for design storm)
Ci=__ 2850 (input the value of C1)
Cc2=" 1000 (input the value of C2)
C3=: 0786 (input the value of C3)
P1="...281 inches (

input one-hr precipitation--see Sheet "Design Info")
lll. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = %" 0,62
Overide Runoff Coefficient, C=. ...

i (enter an overide C value if desired, or leave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-5=_ ... 043
Overide 5-yr. Runoff Coefficient, C =

- (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)
lustration

LEGEND

(O Beginning

Flow Direction|
.(—
Cabchment
Boundaxy
NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
ID S L Runoff Convey- Velocity Time
Coeff ance \ Tf
ft/ft ft C-5 fps . minutes
input input output input output output
QOverland | D14 |- 810
e 106 1.18:
iR i 1.27
111
Computed Tc =
Regional Tc =

User-Entered Tc =]
IV. Peak Runoff Prediction v
Rainfall Intensity at Computed Tc, | =

744 inch/hr Peak Flowrate, Qp ="  3.09 cfs
Rainfall intensity at Regional Tc, 1=  7.07 inch/hr Peak Flowrate, Qp = - 306 cfs
Rainfall Intensity at User-Defined Tc, 1= @ 7.14 inch/hr Peak Flowrate, Qp = 3.09 cfs

daveSB8100YR.xls, Tc and PeakQ

8/7/2016, 6:58 AM
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| CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title:
Catchment ID:

I. Catchment Hydrologic Data

Catchment ID =
Area =
Percent Imperviousness =

0,,48*' Acres

13900 %

NRCS Soil Type=. C A, B,C,orD

Il. Rainfall Information | (inch/hr) = C1* P1/(C2 + Td)*C3

Design Storm Return Period, Tr =

Ct=.

C2=
C3=
P1=

. 100 years

2850
S 10.000
0.786

2.81 inches

(input return period for design storm)
(input the value of C1)
(input the value of C2)
(input the value of C3)
(input one-hr precipitation--see Sheet "Design Info")

Hll. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C =
Overide Runoff Coefficient, C =

5-yr. Runoff Coefficient, C-5 =

0.58

© (enteran overide C value if desired, or leave blank to accept calculated C.)

D34

Overide 5-yr. Runoff Coefficient, C=__- . (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)
Hlustration

LEGEND
(O Beginning
Flow Direction]
{.____
Catchment
Boundary _
NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground || Waterways (Sheet Fiow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5eyr NRCS Flow Flow
ID S L Runoff Convey- Velocity Time
Coeff ance \ Tf
ft/ft ft C-5 fps minutes
input input output input output output
Overland 186 1  NA 021 ] 12860

IV. Peak Runoff Prediction

Rainfall Intensity at Computed Tc, |=-
Rainfall Intensity at Regional Tc, | =
Rainfall Intensity at User-Defined Tc, | =

daveSB9100YR.xis, Tc and PeakQ

6.91 inch/hr
 7.35 inch/hr
7.35 inch/hr

Compufe(} Tc=
Regional Tc =
User-Entered Tc =

Peak Flowrate, Qp = 1.98 cfs
Peak Fiowrate, Qp=_  2.05 cfs
Peak Flowrate, Qp = :2.08 cfs

8/7/2016, 6:58 AM
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CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title:: ©

e DavesEx

Catchment ID: ..
|. Catchment Hydrologic Data

CatchmentiD=810 = =
Area=:
Percent Imperviousness =
NRCS Soil Type =

_s10

... CGABGCoD

Il. Rainfall information | (inch/hr)=C1* P1/(C2 + Td)*C3

Design Storm Return Period, Tr=_ 100 years
Cl=_. 2850
C2= - 10.00
C3= . 0786
P1=2 2.81 inches

(input return period for design storm)

(input the value of C1)

(input the value of C2)

(input the value of C3)

(input one-hr precipitation--see Sheet "Design Info")

l1l. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C=_... 0,58

Overide Runoff Coefficient, C = .
5-yr. Runoff Coefficient, C-5 = 0.34
Overide 5-yr. Runoff Coefficient, C=

- (enter an overide C value if desired, or leave blank to accept calculated C.)

- (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)
ustration

LEGEND
(O Beginning
Flow Direction]
(__—.._
Catchment
Boundary
NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shailow Paved Swales
Lawns Ground || Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
ID S L Runoff Convey- Velocity Time
Coeff ance \ Tf
ft/ft ft Cc-5 fps minutes
input input output input output output
Overland [T 00200 | 218 | = 034 NA | 022 15.94
4 i G & i
5. - o “)v ] ¢ :
Sum| 213 Computed Tc = :
Regional Tc=| 1118
User-Entered Tc =] 11.18
IV. Peak Runoff Prediction
Rainfall Intensity at Computed Tc, =~ 6.20 inch/hr Peak Flowrate, Qp = 2.80 cfs
Rainfall Intensity at Regional Te, 1= 7.27 inch/hr Peak Flowrate, Qp = 3.28 cfs
Rainfall Intensity at User-Defined Tc,I=_. 7.27 inch/hr Peak Flowrate, Qp=_ = 328 cfs

daveSB10100YR xls, Tc and PeakQ

8/7/2016, 6:58 AM
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CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: s e v DavesEx
Catchment ID; s . 811

I. Catchment Hydrologic Data

CatchmentiD= 811
Area=_ = 045 Acres
Percent Imperviousness = 37.00 %
NRCS Soil Type=. .= C A B,C,orD

Il. Rainfall Information | (inch/hr) = C1* P1/(C2 + Td)*C3

Design Storm Return Period, Tr=_ 100 years (input return period for design storm)
Ci=1 . 2850 (input the value of C1)
C2=""_ 1000 (input the value of C2)
C3=_ ' 0786 (input the value of C3)
P1= =281 inches (input one-hr precipitation--see Sheet "Design Info™)

lll. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C=_"1 058
Overide Runoff Coefficient, C = . (enter an overide C value if desired, or leave blank to accept calculated C.)
5 0%

5-yr. Runoff Coefficient, C-5=_
Overide 5-yr. Runoff Coefficient, C = = = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)
lllustration

LEGEND
o B . M
Flow Direction|
e
Catbchment
Boundary
NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground || Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
ID S L Runoff Convey- Velocity Time
Coeff ance \ Tf
C-5 fps minutes
i output input output output
Overland - 034  NA 021 | 1356

L Computéd Tc= X
Regional Tc=|' 1093
User-Entered Tc=| 10.93

IV. Peak Runoff Prediction

Rainfall Intensity at Computed Tc, 1= 668 inch/hr Peak Flowrate, Qp =: .. .74 cfs

Rainfall Intensity at Regional Tc, 1= .. 7 34 inch/hr Peak Flowrate, Qp == .. 1.51 cfs

Rainfall Intensity at User-Defined Tc, | =, .7.34 inch/hr Peak Flowrate, Qp = 1.91 cfs
daveSB11100YR.xls, Tc and PeakQ 8/7/2016, 6:59 AM
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CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: = . = S Daves Ex
CatchmentID: = ~ S12 £

l. Catchment Hydrologic Data

CatchmentiD= 8§12
Area=_  0.36 Acres
Percent Imperviousness = . 3400 %
NRCS Soit Type=.. . CA/B,C,orD

i Rainfall Information | (inch/hr) = C1 * P1/(C2 + Td)*C3

Design Storm Return Period, Tr =" 1100 years (input return period for design storm)
Ci=_ 2850 (input the value of C1)
C2="_ 1000 (input the value of C2)
C3=_ . 0786 (input the value of C3)

P1=_ . 7281 inches (input one-hr precipitation--see Sheet "Design Info")
lll. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C= "% 057

L

Overide Runoff Coefficient, C=

5-yr. Runoff Coefficient, C-6=
Overide 5-yr. Runoff Coefficient, C=:

Hlustration

.7 (enter an overide C value if desired, or leave blank to accept caiculated C.)

- (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

LEGEND
o Besinni
Flow Direction;
{__..._
Cabchment
HBoundary
NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground || Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
ID S L Runoff Convey- Velocity Time
Coeff ance \ Tf
ft/ft ft C-5 fps minutes
output output
Overland | 14,55

Combutéd Tec=

EREE Lt

4.5
Regional Tc =}.. 10.97
User-Entered Tc =| . 10,97

IV. Peak Runoff Prediction

Rainfall intensity at Computed Tc,1== 647 inch/hr Peak Flowrate, Qp=__~ 1.34 cfs
Rainfall intensity at Regional T¢, 1= 7. 7.32 inch/hr Peak Flowrate, Qp = .- 1,51 cfs
Rainfall Intensity at User-Defined Tc, 1= 7.32 inch/hr Peak Flowrate, Qp=: 1.51 cfs

daveSB12100YR.xls, Tc and PeakQ

8/7/2016, 6:59 AM
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GALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: et s R DaveS EX
CatchmentID: .. = = e o 813

|. Catchment Hydrologic Data

CatchmentID=843 =
Area=_  1.01 Acres
Percent Imperviousness = 00 %
NRCS Soil Type =

ll. Rainfall Information 1 (inch/hr) =C1*P1/(C2 + Td)*C3

Design Storm Return Period, Tr=_ = 100 years (input return period for design storm)
Ct= 28.50 (input the value of C1)
C2=__ 1000 (input the value of C2)
C3=- 0.786 (input the value of C3)
P1=_ = - 281 inches (input one-hr precipitation--see Sheet "Design Info")

lil. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C=: . 0.51
Overide Runoff Coefficient, C="., = > (enter an overide C value if desired, or leave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-5=_

07
Overide 5-yr. Runoff Coefficient, C= = .- (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)
lllustration

LEGEND
O Beginni
Flow Direction
€
Catchment
Boundary
NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground || Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
ID S L Runoff Convey- Velocity Time
Coeff ance \ Tf
ft/it ft C-5 fps minutes
input input output i input oqtput output
Overland i NA | 07 3.44
“. - ‘v
Computed Tc = 344

Regional Tc = —W
User-Entered Tc={ = 5.00

V. Peak Runoff Prediction

Rainfall Intensity at Computed Tc, =/ 10.39 inch/hr Peak Flowrate, Qp=:" . 536 cfs

Rainfall Intensity at Regional Tc, = ... Z.55 inch/hr Peak Flowrate, Qp=>; = 3.89 cfs

Rainfall Intensity at User-Defined Te, = 853 inch/hr Peak Flowrate, Qp = 4.92 cfs
daveSB13100YR.xis, Tc and PeakQ 8/7/2016, 6:59 AM
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Project Title: = Lo
Catchment ID; @i

I. Catchment Hydrologic Data

Catchment ID = ENTIRE SITE

Area = = 10:01 Acres
Percent Imperviousness = ::::::38.00 %
NRCS Soil Type =i 1 C'A /B, C,orD

II. Rainfall Information | (inch/hr) = C1* P1/(C2 + Td)*C3

Design Storm Return Period, Tr = ©100 years (input return period for design storm)
C1= 2850 (input the value of C1)

10:00: (input the value of C2)
:0.786 (input the value of C3)
: :2:81 inches (input one-hr precipitation--see Sheet "Design Info")

lll. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C =

Overide Runoff Coefficient, C =
5-yr. Runoff Coefficient, C-5 =
Overide 5-yr. Runoff Coefficient, C =

058
i (enter an overide C value if desired, or leave blank to accept calculated C)
034

;i (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)
Hlustration

LEGEND
(O Beginning |

Flow Direction]
o
Caichment
Boundary
NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ || Shallow Paved Swales
Lawns Ground || Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
ID S L Runoff Convey- Velocity Time
Coeff ance \ Tf
C-5 fps minutes

output
=664
3,84

4

Overlan‘d

~Computed To=|
Regional Tc = 1446
User-Entered Tc =|:::14:46

Sumli 803

IV. Peak Runoff Prediction
Rainfall Intensity at Computed Tc, | =
Rainfall Intensity at Regional Tc, |
Rainfall Intensity at User-Defined Tc, | ==

Peak Flowrate, Qp=: i
Peak Flowrate, Qp =" :
Peak Flowrate, Qp = :37.65 cfs

daveENTIRESITE{00YR.xXIs, Tc and PeakQ 8/8/2018, 9:37 AM
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Normal Flow Analysis - Trapezoidal Channel

Project:
Channel ID:

seca-a.xlsx, Basics

Gl DAV R
L . SecAA

j
)
=

/

Z1 mmmm e mm— - = >

[Besian Information (In uf)

Channel Invert Slope So=: . 0.0080 fuft
Manning's n n=__ 0040
Bottom Width B=_  000ft
Left Side Slope Zi= 400 fifit
Right Side Slope Z2=" . '27‘00 ft/ft
Freeboard Height F=:0.0 100ft
Design Water Depth Y= 050ft
Normal Flow Condtion (Calculated)

Discharge Q= 511 cfs

Froude Number Fr= 048
Flow Velocity V= - 1.32 fps
Flow Area =  3g8sqft
Top Width = 1550 ft
Wetted Perimeter P=_ 1557 1t
Hydraulic Radius = 025t
Hydraulic Depth = 025t
Specific Energy Es=.  053ft
Centroid of Flow Area Yo = - 017 ft
Specific Force Fs=.. . - 0.05Kkip

8/6/2016, 11:43 AM
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