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Add that this meets the MS4 Permit Section 4.a.iv.E requirement that at least 20% of the upstream imperviousness must be disconnected from the storm drainage system and drain through a receiving pervious area control measure. 
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is this area concrete?
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Polygon
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add gravel areas
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Polylength Measurement
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Polylength Measurement
362'-9 1/4"
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interface width
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APPENDIX B 
CALCULATIONS 



SUBBASIN AREA�(AC)
LAND�USE�

IMPERVIOUS,�%

HYDROLOGIC�SOIL�

GROUP
LAND�USE

5‐YEAR�

RUNOFF�

COEFFICIENT

100‐YEAR�

RUNOFF�

COEFFICIEN

T

COMPOSITE 9.6 43.1 B

COMMERCIAL�

AREAS;�RESIDENTAIL�

AREAS�‐�1/2�ACRE;�

HISTORIC�FLOW�

ANALYSIS�‐�

GREENBELTS

0.44 0.59

COMPOSITE�RUNOFF�COEFFICIENTS

PREPARED�BY:������CTD DATE:�SEPTEMBER�2022

PROJECT:�������Meridian�Service�Metropolitan�District�Water�Treatment�Plant�Expansion

*Note�that�above�calculation�was�provided�by�the�Estates�at�Rolling�Hills�Ranch�Filing�No.�2�Final�Drainage�Report



PP1 1.9 0.80 80 3.0 3.5 465 0.025 0.028 5.0 1.6 545 13.0

PP2 1.3 0.80 75 3.3 3.3 425 0.025 0.014 4.0 1.8 500 12.8
PP3 0.1 0.80 60 5.0 2.6 0 0.025 0 0.0 0.0 60 10.3

DP1 3.20 0.80 80 3.00 3.5 465 0.03 0.028 5.0 1.6 545 13.0

5.0

5.0

5.0

Velocity���

(V)��������

ft/sec

������������

tCF����
minutes

TOTAL�

LENGTH��

(L)�������

feet

�����������������

tc�=(L/180)+10����

minutes

��������������

tc�=�ti�+tt���������
minutes

�����������

tOL�����
minutes

LENGTH������

(L)�����������

feet

n

SLOPE�����

(S)��������

ft/ft

5.0

PROJECT��������������Meridian�Service�Metropolitan�District�Water�Treatment�Plant�Expansion

PREPARED�BY������CTD_____________________________ ������������DATE������SEPTEMBER�2022_____________________________

PROPOSED�CONDITIONS�‐�TIME�OF�CONCENTRATION�CALCULATIONS

Sub‐Basin�Data Overland�Flow�Time Channel�Flow tc�Check������������������

(Urbanized�Basins)

Final�tc�� Remarks

Mannings�Analysis

DESIGN
AREA�(A)�

acres

�Runoff�

Coefficient�

for�5‐year�

Flow,�C5�(ti)

LENGTH������

(L)�����������

feet

SLOPE�����

(S)��������

%



ac 10yr min in/hr in/hr cfs

PP1 Commercial 1.9 0.80 5.0 1.52 5.2 ‐ 7.9

PP2 Commercial 1.3 0.80 5.0 1.04 5.2 ‐ 5.4

PP3 Commercial 0.1 0.80 5.0 0.1 5.2 ‐ 0.4

DP1 Commercial 3.2 0.80 5.0 2.56 5.2 ‐ 13.2

PP1 Commercial 1.9 0.88 5.0 1.672
‐

8.7 14.5

PP2 Commercial 1.3 0.88 5.0 1.144
‐

8.7 9.9

PP3 Commercial 0.1 0.88 5.0 0.088
‐

8.7 0.8

DP1 Commercial 3.2 0.88 5.0 2.82 ‐ 8.7 24.4

5‐Year�Runoff�Calculations

100‐Year�Runoff�Calculations

REMARKS

A
R
EA

�D
ES
IG
N

A
R
EA

�(
A
)

R
U
N
O
FF
�C
O
EF
F�
(C
)�

t c C
A I 5

PROJECT���������Meridian�Service�Metropolitan�District�Water�Treatment�Plant�Expansion
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Rock_Chute.xls Page 1 of 3

Project: County:
Designer: Checked by:

Date: Date:

Bw = 0.0 Bw = 1.0 Bw = 4.0
Side slopes = 3.0 Factor of safety = 1.30 1.2 Min Side slopes = 4.0

Velocity n-value = 0.030 Side slopes = 4.0 2.0:1 max. Velocity n-value = 0.035

Bed slope = 0.1190 Bed slope (5:1) = 0.200 3.0:1 max.  Bed slope = 0.0200

Note: n value = a) velocity n from waterway program Freeboard = 1.0

     or b) computed mannings n for channel Outlet apron depth, d = 1.0 Base flow = 0.0

7072.0 7066.0 5 ft.)        Note :  The total required capacity is routed

        through the chute (principal spillway) or 

Q high  = Runoff from design storm capacity from Table 2, FOTG Standard 410         in combination with an auxiliary spillway.

Q 5  = Runofff from a 5-year,24-hour storm.        Input tailwater (Tw) : 0.20 1.30

Qhigh= 24.4 High flow storm through chute Tw (ft.) = Program

Q5 =�13.2� Low flow storm through chute Tw (ft.) = Program

0+00.0 Notes:

hpv = 0.01 ft. (0.01 ft.) 1) Output given as High Flow (Low Flow)  values.

Hpe = 3.1 ft. 0.29 ft. (0.23 ft.) 2) Tailwater depth plus d must be at or above the

Energy Grade Line        Hce = 1.36 ft. hydraulic jump height for the chute to function.

3) Critical depth occurs 2yc - 4yc upstream of crest.

0.715yc = 0.76 ft. 4) Use WI Const. Spec. 13, Class I non-woven

Hp = 3.09 ft. (0.58 ft.) geotextile under rock.

(2.19 ft.) 1.07 ft. z1 = 0.64 ft.

Rock Chute Design Data

          Upstream Channel         Chute          Downstream Channel

(Version WI-July-2010, Based on Design of Rock Chutes by Robinson, Rice, Kadavy, ASAE, 1998)

Meridian Service Metro District WTP Exp.
RGG

Input Geometry:

Profile and Cross Section (Output):
Starting Station =

Design Storm Data (Table 2, FOTG, WI-NRCS Grade Stabilization Structure No. 410):

CTD
El Paso, Colorado

September 2022

 (0.81 ft.) (0.5 ft.)    Height, z2 =  1.63 ft. (1.23 ft.)
Inlet Apron 

yn = 0.91 ft.      11 ft. Tw+d = 1.82 ft. - Tw o.k.

Slope = 0.119 ft./ft.

(0.73 ft.)  5 ft. (1.6 ft.) - Tw o.k.

      30 ft.
9.79 fps radius     0.82 ft. (0.6 ft.)
at normal depth

n = 0.051 (0.05)
unstable

5) 
Critical Slope check upstream is Slope = 0.02 ft./ft.

  Note: When the normal depth (yn) in the inlet       5 Outlet Apron
 channel is less than the weir head (Hp), ie., the weir capacity is less   14 ft. d = 1 ft. {1 ft. minimum

 than the channel capacity, restricted flow or ponding will occur.  This  15(D50)(Fs)

 reduces velocity and prevents erosion upstream of the inlet apron. 4.07 fps

at normal depth

Typical Cross Section 6.24 cfs/ft. Equivalent unit discharge

Freeboard = 1 ft. FS = 1.30 Factor of safety (multiplier)

z1 = 0.64 ft. Normal depth in chute

n-value = 0.051 Manning's roughness coefficient
D50(Fs) = 11.6 in. Minimum Design D50*

1 2(D50)(Fs) = 23.2 in. Rock chute thickness

m = 4    Tw + d = 1.82 ft. Tailwater above outlet apron

1 ft. 23.2 in. z2 = 1.63 ft. Hydraulic jump height

*** The outlet will function adequately
B' 

High Flow Storm Information

   Hp

Profile Along Centerline of Chute

pe  0.02 ft./ft.

Berm

Inlet

Outlet

Channel

Channel

Hdrop =

1

40(D50) =

Geotextile

yc =

hcv =

1

1

Velocityinlet  =

Velocityoutlet  =

10yc =

Use Hp along chute 
but not less than z2.

*

*

Geotextile

suggested}

ft.

cfs

ft./ft.

(m:1)
ft.

ft.

ft./ft. 
(m:1) 

ft.

ft.

ft./ft.

(m:1) (Fs)

cfs

cfs

Rock thickness =

2.5
1

Apron elev. --- Inlet =

Hydraulic Jump

ft. ------- Outlet ft. --- (Hdrop =

Rock Chute
Bedding

Rock Chute
Bedding
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Sheet 1 of 1

Designer:

Company:

Date:

Project:

Location:

SITE INFORMATION (User Input in Blue Cells)

WQCV Rainfall Depth 0.60 inches

Depth of Average Runoff Producing Storm, d6 = 0.43 inches (for Watersheds Outside of the Denver Region, Figure 3-1 in USDCM Vol. 3)

Area Type UIA:RPA

Area ID 1

Downstream Design Point ID DP1

Downstream BMP Type None

DCIA (ft2) --

UIA (ft2) 28,314

RPA (ft2) 5,009

SPA (ft2) --

HSG A (%) 0%

HSG B (%) 100%

HSG C/D (%) 0%

Average Slope of RPA (ft/ft) 0.015

UIA:RPA Interface Width (ft) 175.00

CALCULATED RUNOFF RESULTS

Area ID 1

UIA:RPA Area (ft2) 33,323

L / W Ratio 1.09

UIA / Area 0.8497

Runoff (in) 0.25

Runoff (ft3) 681

Runoff Reduction (ft3) 499

CALCULATED WQCV RESULTS

Area ID 1

WQCV (ft3) 1180

WQCV Reduction (ft3) 499

WQCV Reduction (%) 42%

Untreated WQCV (ft3) 681

CALCULATED DESIGN POINT RESULTS (sums results from all columns with the same Downstream Design Point ID)

Downstream Design Point ID DP1

DCIA (ft2) 0

UIA (ft2) 28,314

RPA (ft2) 5,009

SPA (ft2) 0

Total Area (ft2) 33,323

Total Impervious Area (ft2) 28,314

WQCV (ft3) 1,180

WQCV Reduction (ft3) 499

WQCV Reduction (%) 42%

Untreated WQCV (ft3) 681

CALCULATED SITE RESULTS (sums results from all columns in worksheet)

Total Area (ft2) 33,323

Total Impervious Area (ft2) 28,314

WQCV (ft3) 1,180

WQCV Reduction (ft3) 499

WQCV Reduction (%) 42%

Untreated WQCV (ft3) 681

12855 SUNSET RIDGE DRIVE

Design Procedure Form:  Runoff Reduction                

RICHARD GALLEGOS

REPSEC

November 9, 2022

MERIDIAN RANCH METRO DISTRICT WTP EXPANSION

UD-BMP (Version 3.07, March 2018)

dotprete
Image

dotprete
Text Box
With a V swale, you can only use the portion of the swale where the UIA SW sheet flows into the swale for RPA (i.e. half the swale) and the slope would be the fall from the top of the swale to the bottom of the swale.  So in the example to the right the slope would be 25% and the RPA would be the length of the swale times 10 feet.



Manning Formula:  

 Irregular Section
Input

Flow 14.5 cfs
Slope 0.019 ft/ft

Sta Elev n Sta Elev n Sta Elev n Sta Elev n
0 2 0.025 6 0 0.025 12 2 0.025

Output
WSElev 0.989 ft
Flow Area 2.93 sf
Velocity 4.95 fps
Velocity Head 0.380 ft
Top Width 5.93 ft
Froude Number 1.24
Critical WSElev 1.077 ft
Critical Slope  ft/ft

0.0

0.5

1.0

1.5

2.0

0 2 4 6 8 10 12

East Swale.msd    9/12/2022 
ManningSolver v1.019
Copyright (c) 2000 Current Applications

East�Swales



Manning Formula:  

 Irregular Section
Input

Flow 9.9 cfs
Slope 0.014 ft/ft

Sta Elev n Sta Elev n Sta Elev n Sta Elev n
0 2 0.025 6 0 0.025 12 2 0.025

Output
WSElev 0.907 ft
Flow Area 2.47 sf
Velocity 4.01 fps
Velocity Head 0.250 ft
Top Width 5.44 ft
Froude Number 1.05
Critical WSElev 0.925 ft
Critical Slope  ft/ft

0.0

0.5

1.0

1.5

2.0

0 2 4 6 8 10 12

South Swale.msd    9/12/2022 
ManningSolver v1.019
Copyright (c) 2000 Current Applications

South�Swale
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1. SURVEY CONTROL POINT AS SHOWN HERON.
ELEVATIONS ARE BASED ON COLORADO SPRINGS
"FIMS" VERTICAL DATUM, FIMS MONUMENT
"ELPASOW" ELEVATION = 7106.2' (NGVD 29).
"FIMS" BRASS CAP SET ABOUT 3 MILES NORTH AND 1
MILE EAST OF FALCON, CO.

PROPOSED GRAVEL

EXISTING STORM PIPE

PROPOSED SWALE

5 YEAR ACCUMULATED FLOW, CFS

100 YEAR ACCUMULATED FLOW, CFS

DESIGN POINT

XX
XX.X

XX.X

BASIN INFORMATION

BASIN CALLOUT

PROPOSED SUB-BASIN BOUNDARY

PROPOSED MAJOR CONTOUR

PROPOSED MINOR CONTOUR

A1A

XX

XX

XX

BASIN DESIGNATION

5 YEAR STORM, CFS

100 YEAR STORM, CFS

7290

7290

BASIN AREA (ACRE)

DIRECTION OF DRAINAGE FLOW

EXISTING MAJOR CONTOUR

EXISTING MINOR CONTOUR

LEGEND

BENCHMARK

PP1

1.9

PP2

1.3

7.9

14.5

5.4

9.9

PP3

0.1

0.4

0.8

2' Deep Proposed

Swale With 3:1 Side

Slopes

2' Deep Proposed
Swale With 3:1

Side Slopes

Proposed WTP
Expansion

Proposed Gravel

Driveway

Existing Private
36" RCP

0 60 120

SCALE: 1" = 60'

60 120

7290

7290
Existing WTP

Proposed Gravel
Driveway

PROPOSED CONCRETE

Existing Easement
Boundary Line

Existing Easement
Boundary Line

PROPOSED WROUGHT IRON
FENCE

PROPOSED WOOD FENCE

Existing Trailers To

Be Removed

Proposed Type A

Curb & Gutter

Proposed Type A

Curb & Gutter

PROPOSED CONDITIONS

SUB-BASIN AREA (AC) Q5 (CFS) Q100 (CFS)

PP1 1.9 7.9 14.5

PP2 1.3 5.4 9.9

PP3 0.1 0.4 0.8

10' Wide Proposed

Rock Chute

PROPOSED RIPRAP

D
P

1
1
3
.2

2
4
.4


