














Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Aug 1 2024

El Caballo Park - EX Concrete Channel - n=0.014 - 100% Full

Trapezoidal Highlighted
Bottom Width (ft) = 5.50 Depth (ft) = 3.00
Side Slopes (z:1) = 3.00, 3.00 Q (cfs) = 677.63
Total Depth (ft) = 3.00 Area (sqft) = 43.50
Invert Elev (ft) = 100.00 Velocity (ft/s) = 15.58
Slope (%) = 1.00 Wetted Perim (ft) = 24 .47
N-Value = 0.014 Crit Depth, Yc (ft) = 3.00
Top Width (ft) = 23.50
Calculations EGL (ft) = 6.77
Compute by: Q vs Depth
No. Increments = 10
Elev (ft) Section Depth (ft)
104.00 4.00
103.00 Z 3.00
102.00 2.00
/

101.00 \ 1.00

100.00 / 0.00

99.00 -1.00

Reach (ft)


https://3.00,3.00

Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Aug 7 2024

El Caballo Park - EX Vegetated Channel Downstream - n=0.045 - 1ft Freeboard

Trapezoidal Highlighted
Bottom Width (ft) = 15.00 Depth (ft) = 1.00
Side Slopes (z:1) = 4.00, 4.00 Q (cfs) = 54.84
Total Depth (ft) = 2.00 Area (sqft) = 19.00
Invert Elev (ft) = 100.00 Velocity (ft/s) = 2.89
Slope (%) = 1.00 Wetted Perim (ft) = 23.25
N-Value = 0.045 Crit Depth, Yc (ft) = 0.70
Top Width (ft) = 23.00
Calculations EGL (ft) = 1.13
Compute by: Q vs Depth
No. Increments = 10
Elev (ft) Section Depth (ft)
103.00 3.00
102.50 2.50

102.00 / 2.00
101.50 / 1.50

1.00

101.00 \ =
100.50 \ 0.50

100.00 0.00

99.50 -0.50
0 5 10 15 20 25 30 35 40 45

Reach (ft)
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Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Aug 7 2024

El Caballo Park - EX Vegetated Channel Downstream - n=0.045 - 100% Full

Trapezoidal Highlighted
Bottom Width (ft) = 15.00 Depth (ft) = 2.00
Side Slopes (z:1) = 4.00, 4.00 Q (cfs) = 195.58
Total Depth (ft) = 2.00 Area (sqft) = 46.00
Invert Elev (ft) = 100.00 Velocity (ft/s) = 4.25
Slope (%) = 1.00 Wetted Perim (ft) = 31.49
N-Value = 0.045 Crit Depth, Yc (ft) = 1.52
Top Width (ft) = 31.00
Calculations EGL (ft) = 2.28
Compute by: Q vs Depth
No. Increments = 10
Elev (ft) Section Depth (ft)
103.00 3.00
102.50 2.50
N
102.00 __:

/ 2.00
101.50 / 1.50

101.00 \ 1.00
100.50 \ 0.50

100.00 0.00

99.50 -0.50
0 5 10 15 20 25 30 35 40 45

Reach (ft)


https://4.00,4.00

Culvert Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

Thursday, Aug 1 2024

Existing Culverts - 4-24in HDPE - 1ft Freeboard

Invert Elev Dn (ft) = 712.00 Calculations
Pipe Length (ft) = 130.00 Qmin (cfs) = 59.00
Slope (%) = 11.54 Qmax (cfs) = 59.00
Invert Elev Up (ft) = 727.00 Tailwater Elev (ft) = (dc+D)/2
Rise (in) = 24.0
Shape = Circular Highlighted
Span (in) = 24.0 Qtotal (cfs) = 59.00
No. Barrels =4 Qpipe (cfs) = 59.00
n-Value = 0.012 Qovertop (cfs) = 0.00
Culvert Type = Circular Concrete Veloc Dn (ft/s) = 5.21
Culvert Entrance = Groove end projecting (C) Veloc Up (ft/s) = 6.37
Coeff. K,M,c,Y k = 0.0045, 2, 0.0317, 0.69, 0.2 HGL Dn (ft) = 713.69
HGL Up (ft) = 728.38
Embankment Hw Elev (ft) = 729.00
Top Elevation (ft) = 730.00 Hw/D (ft) = 1.00
Top Width (ft) = 24.00 Flow Regime = Inlet Control
Crest Width (ft) = 30.00

Existing Culverts - 4-24in HDPE - 1ft Freeboard

Hw Depth (ft)

733
e e Inlet contrpl e
2. / )
' L
724,00 / ] / 300
// //
721
L o
5 A = T
715.00 /// -12.00
]
712.01 -15.00
...... -18.00




Culvert Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

Existing Culverts - 4-24in HDPE - 100% Full

Thursday, Aug 1 2024

Invert Elev Dn (ft) = 712.00 Calculations
Pipe Length (ft) = 130.00 Qmin (cfs) = 93.00
Slope (%) = 11.54 Qmax (cfs) = 93.00
Invert Elev Up (ft) = 727.00 Tailwater Elev (ft) = (dc+D)/2
Rise (in) = 24.0
Shape = Circular Highlighted
Span (in) =240 Qtotal (cfs) = 93.00
No. Barrels =4 Qpipe (cfs) = 93.00
n-Value = 0.012 Qovertop (cfs) = 0.00
Culvert Type = Circular Concrete Veloc Dn (ft/s) = 7.65
Culvert Entrance = Groove end projecting (C) Veloc Up (ft/s) = 8.12
Coeff. K,M,c,Y k = 0.0045, 2, 0.0317, 0.69, 0.2 HGL Dn (ft) = 713.86
HGL Up (ft) = 728.71
Embankment Hw Elev (ft) = 730.00
Top Elevation (ft) = 730.00 Hw/D (ft) = 1.50
Top Width (ft) = 24.00 Flow Regime = Inlet Control
Crest Width (ft) = 30.00
Elev ift Existing Culverts - 4-2din HDPE - 100% Full Hw Depth (ft}
730.00 v ‘ ‘ frriet 3.00
e =
21 —
T24.0 // //// -3.00
B // /
. // ]
715.00 //‘/ — 1200
//‘




Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

El Caballo Park - PR Crossing - n=0.035 - 1ft Freeboard

Thursday, Aug 1 2024

Trapezoidal Highlighted

Bottom Width (ft) = 6.00 Depth (ft) = 1.00

Side Slopes (z:1) = 3.00, 3.00 Q (cfs) = 30.98

Total Depth (ft) = 2.00 Area (sqft) = 9.00

Invert Elev (ft) = 100.00 Velocity (ft/s) = 3.44

Slope (%) = 1.00 Wetted Perim (ft) = 12.32

N-Value = 0.035 Crit Depth, Yc (ft) = 0.82
Top Width (ft) = 12.00

Calculations EGL (ft) = 1.18

Compute by: Q vs Depth

No. Increments = 10

Elev (ft) Section

103.00

102.50

102.00

101.50 \ /

101.00 \\ Z //

100.50 \ /

100.00

99.50

0 2 4 6 8 10 12 14 16 18 20 22

Reach (ft)

Depth (ft)

3.00

2.50

2.00

1.50

1.00

0.50

0.00

-0.50
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Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

El Caballo Park - PR Crossing - n=0.035 - 100% Full

Thursday, Aug 1 2024

Trapezoidal Highlighted

Bottom Width (ft) = 6.00 Depth (ft) = 2.00

Side Slopes (z:1) = 3.00, 3.00 Q (cfs) = 120.57

Total Depth (ft) = 2.00 Area (sqft) = 24.00

Invert Elev (ft) = 100.00 Velocity (ft/s) = 5.02

Slope (%) = 1.00 Wetted Perim (ft) = 18.65

N-Value = 0.035 Crit Depth, Yc (ft) = 1.74
Top Width (ft) = 18.00

Calculations EGL (ft) = 2.39

Compute by: Q vs Depth

No. Increments = 10

Elev (ft) Section

103.00

102.50

102.00 _Z

101.50 \ /

101.00 \\ //

100.50 \ /

100.00

99.50

0 2 4 6 8 10 12 14 16 18 20 22

Reach (ft)

Depth (ft)

3.00

2.50

2.00

1.50

1.00

0.50

0.00

-0.50
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Culvert Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

Wednesday, Aug 7 2024

Proposed Culvert Upstream Escondido Creek - 4-24in RCP - 1ft Freeboard

Invert Elev Dn (ft) = 733.00 Calculations
Pipe Length (ft) = 30.00 Qmin (cfs) = 51.50
Slope (%) = 1.67 Qmax (cfs) = 51.50
Invert Elev Up (ft) = 733.50 Tailwater Elev (ft) = (dc+D)/2
Rise (in) = 24.0
Shape = Circular Highlighted
Span (in) = 24.0 Qtotal (cfs) = 51.50
No. Barrels =4 Qpipe (cfs) = 51.50
n-Value = 0.013 Qovertop (cfs) = 0.00
Culvert Type = Circular Concrete Veloc Dn (ft/s) = 4.66
Culvert Entrance = Square edge w/headwall (C) Veloc Up (ft/s) = 6.01
Coeff. K,M,c,Y k = 0.0098, 2, 0.0398, 0.67, 0.5 HGL Dn (ft) = 734.64
HGL Up (ft) = 734.79
Embankment Hw Elev (ft) = 735.50
Top Elevation (ft) = 736.50 Hw/D (ft) = 1.00
Top Width (ft) = 24.00 Flow Regime = Inlet Control
Crest Width (ft) = 20.00
Elev (ft} Proposed Culvert Upstream Escondido Creek - 4-24in RCP - 1ft Freeboard Hw Depth (ft}
737 ‘ ‘ 3.50
v N

732.00 T -1.50

Circular Culvert HGL Embank



Culvert Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

Wednesday, Aug 7 2024

Proposed Culvert Upstream Escondido Creek - 4-24in RCP - 100% Full

Invert Elev Dn (ft) = 733.00 Calculations
Pipe Length (ft) = 30.00 Qmin (cfs) = 81.50
Slope (%) = 1.67 Qmax (cfs) = 81.50
Invert Elev Up (ft) = 733.50 Tailwater Elev (ft) = (dc+D)/2
Rise (in) = 24.0
Shape = Circular Highlighted
Span (in) =240 Qtotal (cfs) = 81.50
No. Barrels =4 Qpipe (cfs) = 81.50
n-Value = 0.013 Qovertop (cfs) = 0.00
Culvert Type = Circular Concrete Veloc Dn (ft/s) = 6.82
Culvert Entrance = Square edge w/headwall (C) Veloc Up (ft/s) = 7.48
Coeff. K,M,c,Y k = 0.0098, 2, 0.0398, 0.67, 0.5 HGL Dn (ft) = 734.81
HGL Up (ft) = 735.12

Embankment Hw Elev (ft) = 736.50
Top Elevation (ft) = 736.50 Hw/D (ft) = 1.50
Top Width (ft) = 24.00 Flow Regime = Inlet Control
Crest Width (ft) = 20.00

Elev (ft} Proposed Culvert Upstream Escondido Creek - 4-24in RCP - 100% Full Hw Depth (ft}

| | | | | .

Circular Culvert

HGL Embank



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Monday, Aug 5 2024

NODE 111 to 106 -4 FT WIDE 1 FT DEEP V-DITCH

Triangular Highlighted
Side Slopes (z:1) = 2.00, 2.00 Depth (ft) = 0.82
Total Depth (ft) = 1.00 Q (cfs) = 7.650

Area (sqft) = 1.34
Invert Elev (ft) = 100.00 Velocity (ft/s) = 5.69
Slope (%) = 1.00 Wetted Perim (ft) = 3.67
N-Value = 0.013 Crit Depth, Yc (ft) = 0.99

Top Width (ft) = 3.28
Calculations EGL (ft) = 1.32
Compute by: Known Q
Known Q (cfs) = 7.65
Elev (ft) Section Depth (ft)
102.00 2.00
101.50 1.50
101.00 1.00

A4
N - /
100.50 0.50
100.00 0.00
99.50 -0.50
0 5 1 1.5 2 25 3 35 4 4.5 5

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

NODE 113 to 108 -4 FT WIDE 1 FT DEEP V-DITCH

Monday, Aug 5 2024

Triangular Highlighted
Side Slopes (z:1) = 2.00, 2.00 Depth (ft) = 0.90
Total Depth (ft) = 1.00 Q (cfs) = 9.860

Area (sqft) = 1.62
Invert Elev (ft) = 100.00 Velocity (ft/s) = 6.09
Slope (%) = 1.00 Wetted Perim (ft) = 4.02
N-Value = 0.013 Crit Depth, Yc (ft) = 1.00

Top Width (ft) = 3.60
Calculations EGL (ft) = 1.48
Compute by: Known Q
Known Q (cfs) = 9.86
Elev (ft) Section Depth (ft)
102.00 2.00
101.50 1.50
101.00 N7 1.00
100.50 0.50
100.00 0.00
99.50 -0.50

0 5 1 1.5 2 25 35 4 4.5 5

Reach (ft)



Attachment 4

DMA Exhibit
WQ Calculations
HMP Calculations



Proposed Concrete Swake

S Froposed Conciete Swale

BMP-1 Locations
Eee BMP Summary Tables Far
WG and HMP Options

Proposed Gonorete
Anzons Crossing

EMP-1 Locafions
Ecc BMP Summary Tables For
Wil and HMP Options

Existing Culverts
Faur {4} - 24" HOPE

= ]
Frovide Rip Rap at daylight

location or discharge the

LEGEND

EL CABALLO PARK:

TOTAL: 731,000 SF/16.78 AC (100.0%)
PERVIOUS: 672,000 SF/15.43 AC (92%)
IMPERVIOUS: 59,000 SF/1.35 AC (8%)

ASSUMPTIONS:

1. Water Quality and BMP sizing per City of Escondido Worksheet B-2 and B-5.

2. HMP required if the channel will be changed from concrete to vegelated.

3. Infiltration Basins (INF-1), Biofiltration Basins (BF-1), and Dispersion Area w/ Amended
Soils (SD-D & SD-F) used to analyze Water Quality and Hydromodifeation options.

MMARY OF DMA'S

PERV | TOTAL S0IL
Pi

_—-
[ 264 | BmP-1 [secomP summary Tables| A |

Self-Mitigating Arca [lmpervious Area <5%)
Self-Mitigating Area (Impervious Area <5%)
Self-Mitigating Area (Impervious Area <5%)
Self-Mitigating Area (Impervious Area < 5%)
Self-Mitigating Area (Impervious Area < 5%)

BIOFILTRATION BASIN SUMMARY

WaQ BOTTOM | HMP BOTTOM | HMP BOTTOM FILTER UNDER | TOTAL
FRI-'I STORAGE |PONDING MUI.CH MEDIA GRAU’EL
BMP ID | BMP AREA |BMP AREA (W/|BMP AREA [NO| o o " DRAIN |SECTION
W/ LINER) 4 DEPTH OFFSET* | DEPTH

- [ n | en [ e | om | ----
mmm-m

"BASINS W/ NO LINER WILL NEED AN UNDERDRAIN OFFSET OF 1.5 FT TO MEET HMP. A THICKER GRAVEL LAYER 15 REQU!‘HED TOACCDUM"FOR 'I'HIS

INFILTRATION BASIN SUMMARY TABLE

*HMP AND WATER QUALITY DEPTH CAN OVERLAP. SmRAGE Dﬂ’l’H AND HMP C‘dk‘ O‘VERMP SEE
CONIUNETIVE USE REQUIREMENTS OUTLINED BY THE COUNTY OF SAN DIEGOD

DISPERSION AREA & AMENDED SOIL SUMMARY TABLE
VOLUME ME

mx.:;'?" Sﬁ."l"f:::r?i RETENTION | RETENTION

REQUIRED | PROVIDED

“MAKIMUM I l'MPEﬂWWS TQ PE'HVJITJUS RATIO OF 1:1 & MINIMUNM 11" OF AMENDED SOILS TO MEET STORM
WATER POLLUTANT TREATMENT AND FLOW CONTROL REQUIREMENTS PER FACT SHEET SD-B.

Michael Baker

INTERNATIONAL
EL CABALLO PARK San Dimgs, CASRIBE
DMA & HMP EXHIBIT one: €58} o800
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Appendix B: Storm Water Pollutant Control Hydrologic Calculations and Sizing Methods
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The 85th percentile is a 24 hour rainfall (inches) total. It represents a
value such that 85% of the cbserved 24 hour rainfall totals will be less
than that value.

/
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Source: SanG!S: City of Escondido GIS
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Figure B.1-1: City of Escondido 85th Percentile 24-hour Isopluvial Map
T
ESCONDIDO
October 2022
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Table B.1-1: Runoff factors for aurfaces draining wo BMPs = Pollutant Control BMPs

Surface Runoff Factor

Roofs! (1,903

Concrete or Asphalt’ (.50

Unit Pavers {prouted)’ (1.90)
Decomposed Granite (.30
Cobbles or Crushed Aperecate (130
Amended, Mulched Soils or Landscape a0
Compacted Soil (eg., unpaved parking) .30
Marural (A Sodl) INTH]

Marural (B Soil) (.14

Natural (C Snil) (L.23

Materal {1 Soil) 030

Surface is comsidered impoervious and could benefit trom use of Sire Design BMP= and adjestment of the

runoff factor per Secrion B.2,1.

DMA-1

DCV

Design Capture Volume

Worksheet B2.1

Runoff Surface Surface Factored
Surface Type Factor Area (sf) Area (ac) Area (ac)
Roofs/Pavements 0.9 45,000 1.03 0.93
Unit Pavers (Grouted) 0.9 0 0
Decomposed Granite 0.3 0 0
Cobbles or Crushed Aggregate 0.3 0 0
Amended, Mulched Soils or Landscape 0.1 140,000 3.21 0.321
Compacted Soils 0.3 0 0
Total Factored Area 1.25
Total Area 4.25
% Imp| 24.32
Factored 'C' Value 0.29
Drains to

DMA Type

BMP

85th Percentile 24-hr storm depth from Figure B.1-1 d= 0.73 inches
Areas tributary to BMP(s) A= 4.25 acres

Area weighted runoff factor (estimated using Appendix B.1.1 and

B.2.1) = 0.29 unitless
Street Trees Reduction Volume TCV= 0 cubic-feet
Rain Barrels Reduction Volume RCV= 0 cubic-feet
Calculate DCV =

(CxdxA)-TCV-RCV DCV= 3,264 cubic-feet




S ﬁlb Project Name El Caballo Park
(Ey of ChoiceN’?—_o BMP ID BMP-1
1 |Area draining to the BMP 185,000 sq. ft.

2 |Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.29

3 (85" percentile 24-hour rainfall depth 0.73 inches

/. |Design capture volume [Line 1x Line 2 x (Line 3/12)] 3315 cu. ft.

BMP Parameters

5 |Surface ponding [6 inch minimum, 12 inch maximum] 12 inches
Media thickness [18 inches minimum], also add mulch layer and washed ASTM )

6 . . L . . . 24, inches
33 fine aggregate sand thickness to this line for sizing calculations
Aggregate storage (also add ASTM No 8 stone) above underdrain invert (12

7 |inches typical) — use 0 inches if the aggregate is not over the entire bottom 12 inches
surface area

8 Aggregate storage below underdrain invert (3 inches minimum) — use 0 inches if . inches
the aggregate is not over the entire bottom surface area

9 |Freely drained pore storage of the media 0.2 in/in

10 |Porosity of aggregate storage 0.4 in/in
Media filtration rate to be used for sizing (maximum filtration rate of 5 in/hr.

a with no outlet control; if the filtration rate is controlled by the outlet use the - in/hr
outlet controlled rate (includes infiltration into the soil and flow rate through )
the outlet structure) which will be less than 5 in/hr.)

Baseline Calculations

12 [Allowable routing time for sizing 6 hours

13 |Depth filtered during storm [ Line 11 x Line 12] 30 inches
Depth of Detention Storage .

1| . . . . . . 22.8 inches
[Line 5 + (Line 6 x Line 9) + (Line 7 x Line 10) + (Line 8 x Line 10)]

15 | Total Depth Treated [Line 13 + Line 14] 52.8 inches

Option 1 — Biofilter 1.5 times the DCV

16 |Required biofiltered volume [1.5 x Line 4] 4973 cu. ft.
17 [Required Footprint [Line 16/ Line 15] x 12 1130 sq. ft.
Option 2 - Store 0.75 of remaining DCV in pores and ponding

18 [Required Storage (surface + pores) Volume [0.75 x Line 4] 2487 cu. ft.
19 |Required Footprint [Line 18/ Line 14] x 12 1309 sq. ft.
Footprint of the BMP

20 BMP Footprint Sizing Factor (Default 0.03 or an alternative minimum footprint e
sizing factor from Line 11 in Worksheet B.5-4) ’

21 [Minimum BMP Footprint [Line 1 x Line 2 x Line 20] 1635 sq. ft.

22 |Footprint of the BMP = Maximum(Minimum(Line 17, Line 19), Line 21) 1635 sq. ft.

23 |Provided BMP Footprint 1635 sq. ft.

24 |Is Line 23 > Line 22?7 Yes, Performance Standard is Met

8/1/2024

Version 1.0 - June 2017



BMP Sizing Spreadsheet V3.1

Project Name: El Caballo Park
Project Applicant: Michael Baker International
Jurisdiction: City of Escondido
Parcel (APN): 225-141-40-00
Hydrologic Unit: Carlsbad 904.62

Rain Gauge: Lake Wohlford

Total Project Area (sf): 731,000

Channel Susceptibility: High




BMP Sizin,

Spreadsheet V3.1

Project Name:

El Caballo Park

Hydrologic Unit:

Carlsbad 904.62

Project Applicant: Michael Baker International Rain Gauge: Lake Wohlford
Jurisdiction: City of Escondido Total Project Area: 731,000
Parcel (APN): 225-141-40-00 Low Flow Threshold: 0.1Q2

BMP Name: BMP-1 BMP Type: Infiltration Facilities
BMP Native Soil Type: A BMP Infiltration Rate (in/hr): 0.5

Areas Draining to BMP

HMP Sizing Factors

Minimum BMP Size

Area Weighted Runoff
DMA Pre Project Soil Post Project Factor Surface Area Surface Area (SF)
Name Area (sf) Type Pre-Project Slope Surface Type (Table G.2-1)!

DMA 1 IMPERVIOUS 45,000 A Moderate Concrete 1.00 0.085 3825
DMA 1 PERVIOUS 140,000 A Moderate Landscape 0.1 0.085 1190

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0
BMP Tributary Area 185,000 Minimum BMP Size 5015
Proposed BMP Size* 5050

Surface Ponding Depth 36.00 in
Notes:

* Assumes standard configuration

BMP-1
Infiltration Basin

1. Runoff factors which are used for hydromodification management flow control (Table G.2-1) are different from the runoff factors used for pollutant control BMP sizing (Table B.1-1). Table references are taken from the San Diego Region Model BMP Design Mant

Describe the BMP's in sufficient detail in your PDP SWQMP to demonstrate the area, volume, and other criteria can be met within the constraints of the site.

BMP's must be adapted and applied to the conditions specific to the development project such as unstable slopes or the lack of available head.
Designated Staff have final review and approval authority over the project design.

This BMP Sizing Spreadsheet has been updated in conformance with the San Diego Region Model BMP Design Manual, May 2018. For questions or concerns please contact the jurisdiction in which your project is located.




BMP Sizing Spreadsheet V3.1

Project Name:

El Caballo Park

Hydrologic Unit:

Carlsbad 904.62

Project Applicant: Michael Baker International |Rain Gauge: Lake Wohlford
Jurisdiction: City of Escondido Total Project Area: 731,000
Parcel (APN): 225-141-40-00 Low Flow Threshold: 0.1Q2
BMP Name BMP-1 BMP Type: Infiltration Facilities
DMA Rain Gauge Pre-developed Condition Unit Runoff Ratio DMA Area (ac) Orifice Flow - %Q, Orifice Area
Name Soil Type Slope (cfs/ac) (cfs) (in})
DMA 1 IMPERVIOUS| Lake Wohlford A Moderate 0.275 1.033 N/A N/A
DMA 1 PERVIOUS | Lake Wohlford A Moderate 0.275 3.214 N/A N/A
N/A N/A N/A N/A
Max Orifice Head Max Tot. Allowable Max Tot. Allowable Max Orifice
Orifice Flow Orifice Area Diameter
. 2
ope . (feet) (cfs) (in%) (in)
No Orifice Required for
H : HH™H N/A N/A 0.00
Infiltration Facilities
Average outflow during Selected

BMP-1
Infiltration Basin

surface drawdown

(cfs)

Max Orifice Outflow

(cfs)

Actual Orifice Area

(in%)

Orifice Diameter

(in)

Drawdown (Hrs)




BMP Sizin,

Spreadsheet V3.1

Project Name:

El Caballo Park

Hydrologic Unit:

Carlsbad 904.62

Project Applicant: Michael Baker International Rain Gauge: Lake Wohlford
Jurisdiction: City of Escondido Total Project Area: 731,000
Parcel (APN): 225-141-40-00 Low Flow Threshold: 0.1Q2
BMP Name: BMP-1 BMP Type: Biofiltration
BMP Native Soil Type: N/A - Impervious Liner BMP Infiltration Rate (in/hr): N/A

Areas Draining to BMP

HMP Sizing Factors

Minimum BMP Size

Area Weighted Runoff
DMA Pre Project Soil Post Project Factor Surface Area Surface Area (SF)
Name Area (sf) Type Pre-Project Slope Surface Type (Table G.2-1)!
DMA 1 IMPERVIOUS 45,000 A Moderate Concrete 1.00 0.275 12375
DMA 1 PERVIOUS 140,000 A Moderate Landscape 0.1 0.275 3850
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
BMP Tributary Area 185,000 Minimum BMP Size 16225
Proposed BMP Size* 16250
Surface Ponding Depth 12.00 in
Bioretention Soil Media Depth 18.00 in
Filter Coarse 6.00 in
Gravel Storage Layer Depth 12 in
Underdrain Offset 3.0 in
Notes:

* Assumes standard configuration

BMP-1
Biofiltration Basin

1. Runoff factors which are used for hydromodification management flow control (Table G.2-1) are different from the runoff factors used for pollutant control BMP sizing (Table B.1-1). Table references are taken from the San Diego Region Model BMP Design Mant

Describe the BMP's in sufficient detail in your PDP SWQMP to demonstrate the area, volume, and other criteria can be met within the constraints of the site.

BMP's must be adapted and applied to the conditions specific to the development project such as unstable slopes or the lack of available head.
Designated Staff have final review and approval authority over the project design.

This BMP Sizing Spreadsheet has been updated in conformance with the San Diego Region Model BMP Design Manual, May 2018. For questions or concerns please contact the jurisdiction in which your project is located.




BMP Sizing Spreadsheet V3.1

Project Name:

El Caballo Park

Hydrologic Unit:

Carlsbad 904.62

Project Applicant: Michael Baker International |Rain Gauge: Lake Wohlford
Jurisdiction: City of Escondido Total Project Area: 731,000
Parcel (APN): 225-141-40-00 Low Flow Threshold: 0.1Q2
BMP Name BMP-1 BMP Type: Biofiltration
DMA Rain Gauge Pre-developed Condition Unit Runoff Ratio DMA Area (ac) Orifice Flow - %Q, Orifice Area
Name Soil Type Slope (cfs/ac) (cfs) (in})
DMA 1 IMPERVIOUS| Lake Wohlford A Moderate 0.275 1.033 0.028 0.40
DMA 1 PERVIOUS | Lake Wohlford A Moderate 0.275 3.214 0.088 1.26
3.75 0.117 1.66 1.46
Max Orifice Head Max Tot. Allowable Max Tot. Allowable Max Orifice
Orifice Flow Orifice Area Diameter
(feet) (cfs) (in%) (in)
0.112 0.121 1.72 1.48
Average outflow during Selected

BMP-1
Biofiltration Basin

surface drawdown

(cfs)

Max Orifice Outflow

(cfs)

Actual Orifice Area

(in%)

Orifice Diameter

(in)

Drawdown (Hrs)

40.2




BMP Sizin,

Spreadsheet V3.1

Project Name:

El Caballo Park

Hydrologic Unit:

Carlsbad 904.62

Project Applicant: Michael Baker International Rain Gauge: Lake Wohlford
Jurisdiction: City of Escondido Total Project Area: 731,000

Parcel (APN): 225-141-40-00 Low Flow Threshold: 0.1Q2

BMP Name: BMP-1 BMP Type: Biofiltration w/ Partial Retention
BMP Native Soil Type: A BMP Infiltration Rate (in/hr): 0.3

Areas Draining to BMP

HMP Sizing Factors

Minimum BMP Size

Area Weighted Runoff
DMA Pre Project Soil Post Project Factor Surface Area Surface Area (SF)
Name Area (sf) Type Pre-Project Slope Surface Type (Table G.2-1)!
DMA 1 IMPERVIOUS 45,000 A Moderate Concrete 1.00 0.11 4950
DMA 1 PERVIOUS 140,000 A Moderate Landscape 0.1 0.11 1540
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
BMP Tributary Area 185,000 Minimum BMP Size 6490
Proposed BMP Size* 6500
Surface Ponding Depth 12.00 in
Bioretention Soil Media Depth 18.00 in
Filter Course 6.00 in
Gravel Storage Layer Depth 18 in
Underdrain Offset 18.0 in
Notes:

* Assumes standard configuration

*Use Upturned Elbow

BMP-1
Biofiltration Basin w/
Partial Retention

1. Runoff factors which are used for hydromodification management flow control (Table G.2-1) are different from the runoff factors used for pollutant control BMP sizing (Table B.1-1). Table references are taken from the San Diego Region Model BMP Design Mant

Describe the BMP's in sufficient detail in your PDP SWQMP to demonstrate the area, volume, and other criteria can be met within the constraints of the site.

BMP's must be adapted and applied to the conditions specific to the development project such as unstable slopes or the lack of available head.
Designated Staff have final review and approval authority over the project design.

This BMP Sizing Spreadsheet has been updated in conformance with the San Diego Region Model BMP Design Manual, May 2018. For questions or concerns please contact the jurisdiction in which your project is located.




BMP Sizing Spreadsheet V3.1

Project Name:

El Caballo Park

Hydrologic Unit:

Carlsbad 904.62

Project Applicant: Michael Baker International |Rain Gauge: Lake Wohlford
Jurisdiction: City of Escondido Total Project Area: 731,000
Parcel (APN): 225-141-40-00 Low Flow Threshold: 0.1Q2
BMP Name BMP-1 BMP Type: Biofiltration w/ Partial Retention
DMA Rain Gauge Pre-developed Condition Unit Runoff Ratio DMA Area (ac) Orifice Flow - %Q, Orifice Area
Name Soil Type Slope (cfs/ac) (cfs) (in’)
DMA 1 IMPERVIOUS| Lake Wohlford A Moderate 0.275 1.033 0.028 0.45
DMA 1 PERVIOUS | Lake Wohlford A Moderate 0.275 3.214 0.088 1.41
3.00 0.117 1.86 1.54
Max Orifice Head Max Tot. Allowable Max Tot. Allowable Max Orifice
Orifice Flow Orifice Area Diameter
(feet) (cfs) (in%) (in)
0.109 0.120 1.91 1.56
Average outflow during Selected

BMP-1
Biofiltration Basin w/
Partial Retention

surface drawdown

(cfs)

Max Orifice Outflow

(cfs)

Actual Orifice Area

(in%)

Orifice Diameter

(in)

Drawdown (Hrs)

16.5
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Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Aug 1 2024

Escondido Creek EX Concrete Channel - n=0.014 - 25% Full

User-defined Highlighted

Invert Elev (ft) = 716.00 Depth (ft) = 6.41

Slope (%) = 0.40 Q (cfs) = 2,441

N-Value = 0.014 Area (sqft) = 149.70

Velocity (ft/s) = 16.31

Calculations Wetted Perim (ft) = 39.63

Compute by: Known Q Crit Depth, Yc (ft) = 7.64

Known Q (cfs) = 2441.00 Top Width (ft) = 36.71

EGL (ft) = 10.54

(Sta, El, n)-(Sta, El, n)...

(10.00, 730.00)-(24.00, 728.00, 0.014)-(49.00, 716.00, 0.014)-(59.00, 716.00, 0.014)-(84.00, 728.00, 0.014)-(113.00, 730.00, 0.014)

Elev (ft) Section Depth (ft)
731.00 15.00
728.00 S // 12.00
725.00 / 9.00

Avd
722.00 ‘\ - - /’ 6.00
719.00 \ / 3.00
716.00 / 0.00
713.00 -3.00
-10 0 10 20 30 40 50 60 70 8 9 100 110 120 130

Sta (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Aug 1 2024

Escondido Creek EX Concrete Channel - n=0.014 - 50% Full

User-defined Highlighted

Invert Elev (ft) = 716.00 Depth (ft) = 8.83

Slope (%) = 0.40 Q (cfs) = 4,881

N-Value = 0.014 Area (sqft) = 250.74

Velocity (ft/s) = 19.47

Calculations Wetted Perim (ft) = 50.81

Compute by: Known Q Crit Depth, Yc (ft) = 10.65

Known Q (cfs) = 4881.00 Top Width (ft) = 46.79

EGL (ft) = 14.72

(Sta, El, n)-(Sta, EIl, n)...

(10.00, 730.00)-(24.00, 728.00, 0.014)-(49.00, 716.00, 0.014)-(59.00, 716.00, 0.014)-(84.00, 728.00, 0.014)-(113.00, 730.00, 0.014)

Elev (ft) Section Depth (ft)
731.00 15.00
728.00 S // 12.00
725.00 A4 / 9.00
722.00 \ / 6.00
719.00 \ / 3.00
716.00 / 0.00
713.00 -3.00

-10 0 10 20 30 40 50 60 70 80 90 100 110 120 130

Sta (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Aug 1 2024

Escondido Creek EX Concrete Channel - n=0.014 - 75% Full

User-defined Highlighted

Invert Elev (ft) = 716.00 Depth (ft) = 10.59

Slope (%) = 0.40 Q (cfs) = 7,332

N-Value = 0.014 Area (sqft) = 339.55

Velocity (ft/s) = 21.59

Calculations Wetted Perim (ft) = 58.95

Compute by: Known Q Crit Depth, Yc (ft) = 13.70

Known Q (cfs) = 7332.00 Top Width (ft) = 5413

EGL (ft) = 17.84

(Sta, El, n)-(Sta, El, n)...

(10.00, 730.00)-(24.00, 728.00, 0.014)-(49.00, 716.00, 0.014)-(59.00, 716.00, 0.014)-(84.00, 728.00, 0.014)-(113.00, 730.00, 0.014)

Elev (ft) Section Depth (ft)
731.00 15.00
728.00 S ~ 12.00

\ < /
— /
725.00 9.00
722.00 \ / 6.00
719.00 \ / 3.00
716.00 / 0.00
713.00 -3.00

-10 0 10 20 30 40 50 60 70 80 90 100 110 120 130

Sta (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

Escondido Creek EX Concrete Channel - n=0.014 - 1ft Freeboard

Tuesday, Jul 30 2024

User-defined Highlighted
Invert Elev (ft) = 716.00 Depth (ft) = 11.00
Slope (%) = 0.40 Q (cfs) = 8,004
N-Value = Composite Area (sqft) = 362.08
Velocity (ft/s) = 22.11
Calculations Wetted Perim (ft) = 60.84
Compute by: Q vs Depth Crit Depth, Yc (ft) = 14.00
No. Increments = 14 Top Width (ft) = 55.83
EGL (ft) = 18.60

(Sta, El, n)-(Sta, El, n)...
(0.00, 730.00)-(24.00, 728.00, 0.014)-(49.00, 716.00, 0.014)-(59.00, 716.00, 0.014)-(84.00, 728.00, 0.014)-(113.00, 730.00, 0.014)
Elev (ft) Section

731.00

728.00 ~ ~

\ - //

725.00 /

722.00 \ /

719.00 \ /

716.00 /

713.00

-10 0 10 20 30 40 50 60 70 80 90 100 110 120 130

Sta (ft)

Depth (ft)

15.00

12.00

9.00

6.00

3.00

0.00

-3.00



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Aug 1 2024

Escondido Creek EX Concrete Channel - n=0.014 - 100% Full

User-defined Highlighted

Invert Elev (ft) = 716.00 Depth (ft) = 12.00

Slope (%) = 0.40 Q (cfs) = 9,762

N-Value = Composite Area (sqft) = 420.00

Velocity (ft/s) = 23.24

Calculations Wetted Perim (ft) = 65.46

Compute by: Q vs Depth Crit Depth, Yc (ft) = 14.00

No. Increments =14 Top Width (ft) = 60.00

EGL (ft) = 20.40

(Sta, El, n)-(Sta, EIl, n)...

(0.00, 730.00)-(24.00, 728.00, 0.014)-(49.00, 716.00, 0.014)-(59.00, 716.00, 0.014)-(84.00, 728.00, 0.014)-(113.00, 730.00, 0.014)

Elev (ft) Section Depth (ft)
731.00 15.00
728.00 S Z // 12.00
725.00 / 9.00
722.00 \ / 6.00
719.00 \ / 3.00
716.00 / 0.00
713.00 -3.00

-10 0 10 20 30 40 50 60 70 80 90 100 110 120 130

Sta (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Aug 1 2024

Escondido Creek PR Vegetated Channel - n=0.035 - 25% Full

User-defined Highlighted
Invert Elev (ft) = 716.00 Depth (ft) = 7.16
Slope (%) = 0.40 Q (cfs) = 2,068
N-Value = 0.035 Area (sqft) = 287.29
Velocity (ft/s) = 7.20
Calculations Wetted Perim (ft) = 65.46
Compute by: Known Q Crit Depth, Yc (ft) = 5.62
Known Q (cfs) = 2068.00 Top Width (ft) = 58.00
EGL (ft) = 7.97

(Sta, El, n)-(Sta, EIl, n)...
(0.00, 730.00)-(12.00, 730.00, 0.035)-(24.00, 724.00, 0.035)-(25.00, 724.00, 0.035)-(25.00, 720.00, 0.035)-(45.00, 718.00, 0.035)-(49.00, 716.00, 0.035)
-(59.00, 716.00, 0.035)-(63.00, 718.00, 0.035)-(83.00, 720.00, 0.035)-(83.00, 724.00, 0.035)-(84.00, 724.00, 0.035)-(96.00, 730.00, 0.035)-(108.00, 730.00, 0.035)

Elev (ft) Section Depth (ft)
731.00 15.00
728.00 \\ // 12.00
725.00 \\ // 9.00

v
722.00 6.00
Ny >
719.00 \\ K,/ 3.00
716.00 / 0.00
713.00 -3.00

-10 0 10 20 30 40 50 60 70 80 90 100 110 120

Sta (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Aug 1 2024

Escondido Creek PR Vegetated Channel - n=0.035 - 50% Full

User-defined Highlighted
Invert Elev (ft) = 716.00 Depth (ft) = 10.05
Slope (%) = 0.40 Q (cfs) = 4,135
N-Value = 0.035 Area (sqft) = 467.41
Velocity (ft/s) = 8.85
Calculations Wetted Perim (ft) = 78.31
Compute by: Known Q Crit Depth, Yc (ft) = 7.62
Known Q (cfs) = 4135.00 Top Width (ft) = 68.20
EGL (ft) = 11.27

(Sta, El, n)-(Sta, EIl, n)...
(0.00, 730.00)-(12.00, 730.00, 0.035)-(24.00, 724.00, 0.035)-(25.00, 724.00, 0.035)-(25.00, 720.00, 0.035)-(45.00, 718.00, 0.035)-(49.00, 716.00, 0.035)
-(59.00, 716.00, 0.035)-(63.00, 718.00, 0.035)-(83.00, 720.00, 0.035)-(83.00, 724.00, 0.035)-(84.00, 724.00, 0.035)-(96.00, 730.00, 0.035)-(108.00, 730.00, 0.035)

Elev (ft) Depth (ft)

Section
731.00 15.00

728.00 \ / 12.00

725.00 9.00
\ /

722.00 6.00
719.00 ~ K, 3.00
716.00 / 0.00
713.00 -3.00

-10 0 10 20 30 40 50 60 70 80 90 100 110 120

Sta (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Aug 1 2024

Escondido Creek PR Vegetated Channel - n=0.035 - 75% Full

User-defined Highlighted
Invert Elev (ft) = 716.00 Depth (ft) = 12.22
Slope (%) = 0.40 Q (cfs) = 6,203
N-Value = 0.035 Area (sqft) = 624.83
Velocity (ft/s) = 9.93
Calculations Wetted Perim (ft) = 88.02
Compute by: Known Q Crit Depth, Yc (ft) = 90.48
Known Q (cfs) = 6203.00 Top Width (ft) = 76.88
EGL (ft) = 13.75

(Sta, El, n)-(Sta, EIl, n)...
(0.00, 730.00)-(12.00, 730.00, 0.035)-(24.00, 724.00, 0.035)-(25.00, 724.00, 0.035)-(25.00, 720.00, 0.035)-(45.00, 718.00, 0.035)-(49.00, 716.00, 0.035)
-(59.00, 716.00, 0.035)-(63.00, 718.00, 0.035)-(83.00, 720.00, 0.035)-(83.00, 724.00, 0.035)-(84.00, 724.00, 0.035)-(96.00, 730.00, 0.035)-(108.00, 730.00, 0.035)

Elev (ft) Section Depth (ft)
731.00 15.00
\ > /
= 4 12.00

725.00 \ 9.00
\ /

722.00 6.00
719.00 ~ K, 3.00
716.00 / 0.00
713.00 -3.00

-10 0 10 20 30 40 50 60 70 80 90 100 110 120

Sta (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Tuesday, Jul 30 2024

Escondido Creek PR Vegetated Channel - n=0.035 - 1ft Freeboard

User-defined Highlighted
Invert Elev (ft) = 716.00 Depth (ft) = 13.00
Slope (%) = 040 Q (cfs) = 7,073
N-Value = Composite Area (sqft) = 686.00
Velocity (ft/s) = 10.31
Calculations Wetted Perim (ft) = 91.50
Compute by: Q vs Depth Crit Depth, Yc (ft) = 10.16
No. Increments = 14 Top Width (ft) = 80.00
EGL (ft) = 14.65

(Sta, El, n)-(Sta, El, n)...
(0.00, 730.00)-(12.00, 730.00, 0.035)-(24.00, 724.00, 0.035)-(25.00, 724.00, 0.035)-(25.00, 720.00, 0.035)-(45.00, 718.00, 0.035)-(49.00, 716.00, 0.035)
-(59.00, 716.00, 0.035)-(63.00, 718.00, 0.035)-(83.00, 720.00, 0.035)-(83.00, 724.00, 0.035)-(84.00, 724.00, 0.035)-(96.00, 730.00, 0.035)-(108.00, 730.00, 0.035)

Elev (ft) Depth (ft)

Section
731.00 15.00

\ hvd /

/ 12.00

198,00 \ /
\ /

725.00 \ 9.00
\ /

722.00 6.00
719.00 ~ K, 3.00
716.00 / 0.00
713.00 -3.00

-10 0 10 20 30 40 50 60 70 80 90 100 110 120

Sta (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Aug 1 2024

Escondido Creek PR Vegetated Channel - n=0.035 - 100% Full

User-defined Highlighted
Invert Elev (ft) = 716.00 Depth (ft) = 14.00
Slope (%) = 0.40 Q (cfs) = 8,270
N-Value = Composite Area (sqft) = 768.00
Velocity (ft/s) = 10.77
Calculations Wetted Perim (ft) = 95.98
Compute by: Q vs Depth Crit Depth, Yc (ft) = 11.02
No. Increments =14 Top Width (ft) = 84.00
EGL (ft) = 15.80

(Sta, El, n)-(Sta, EIl, n)...
(0.00, 730.00)-(12.00, 730.00, 0.035)-(24.00, 724.00, 0.035)-(25.00, 724.00, 0.035)-(25.00, 720.00, 0.035)-(45.00, 718.00, 0.035)-(49.00, 716.00, 0.035)
-(59.00, 716.00, 0.035)-(63.00, 718.00, 0.035)-(83.00, 720.00, 0.035)-(83.00, 724.00, 0.035)-(84.00, 724.00, 0.035)-(96.00, 730.00, 0.035)-(108.00, 730.00, 0.035)

Elev (ft) Depth (ft)

Section
731.00 15.00

728.00 \ / 12.00

725.00 \ 9.00
\ /

722.00 6.00
719.00 ~ o~ 3.00
716.00 / 0.00
713.00 -3.00

-10 0 10 20 30 40 50 60 70 80 90 100 110 120

Sta (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Monday, Aug 5 2024

Escondido Creek PR Vegetated Channel - n=0.040 - 25% Full

User-defined Highlighted
Invert Elev (ft) = 716.00 Depth (ft) = 7.16
Slope (%) = 0.40 Q (cfs) = 1,809
N-Value = 0.040 Area (sqft) = 287.29
Velocity (ft/s) = 6.30
Calculations Wetted Perim (ft) = 65.46
Compute by: Known Q Crit Depth, Yc (ft) = 5.33
Known Q (cfs) = 1809.00 Top Width (ft) = 58.00
EGL (ft) = 7.78

(Sta, El, n)-(Sta, El, n)...
(0.00, 730.00)-(12.00, 730.00, 0.040)-(24.00, 724.00, 0.040)-(25.00, 724.00, 0.040)-(25.00, 720.00, 0.040)-(45.00, 718.00, 0.040)-(49.00, 716.00, 0.040)
-(59.00, 716.00, 0.040)-(63.00, 718.00, 0.040)-(83.00, 720.00, 0.040)-(83.00, 724.00, 0.040)-(84.00, 724.00, 0.040)-(96.00, 730.00, 0.040)-(108.00, 730.00, 0.040)

Elev (ft) Section Depth (ft)
731.00 15.00
728.00 \\ // 12.00
725.00 \\ // 9.00

v
722.00 6.00
Ny >
719.00 \\ K,/ 3.00
716.00 / 0.00
713.00 -3.00

-10 0 10 20 30 40 50 60 70 80 90 100 110 120

Sta (ft)
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