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PURPOSE: 
 
The purpose of this hydrology study is to show that the proposed Alexan project will not 
negatively impact existing hydrologic conditions. This report will calculate, analyze and 
compare storm water runoff for both the existing and proposed site conditions in order to 
ensure that the existing hydrologic regime is not negatively impacted by the project. 
 
 
DESCRIPTION: 
 
The Alexan project is located in the South east corner of Felicita Road and Brotherton 
Road, in the City of Escondido, California. The proposed project would construct 
multiple residential buildings consisting of a total of approximately 270 units in 3-4 story 
buildings.   The project will do a lot split on the existing property and be confined to an 
area encompassing approximately 7.9 acres. The general direction of the storm water 
flow for this site is shown on the attached hydrology exhibits (Existing Conditions and 
Proposed Conditions Exhibits).   
 
VICINITY MAP 
 

 
Source: Google Maps 

 
 
 
 

PROJECT SITE 
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EXISTING DRAINAGE: 
 
The existing site encompasses approximately 14.6 acres and consists of 3 buildings, a 
large surface parking lot, and large open vegetated areas.  The site is currently used as a 
church, with separate buildings for worship activities. 
 
The existing conditions on-site are considered to be two separate basins.  Basin 1A is the 
westerly half of the site, and is calculated to be 7.93 acres.  Storm water from Basin 1A 
generally flows to the southwest corner of the property.  A large natural swale drains 
through the westerly side of the property, running north to south, where it discharges 
directly to a neighboring residential property.  Ultimately, this runoff is collected by a 
headwall downstream of the residential property at Palm Terrace, where it is collected by 
a 54” rcp storm drain that discharges south of the I-15.  
 
In addition to the 7.93 acres collected on-site, the natural swale also receives a 
tremendous amount of off-site run-on.  A 42” and 48” rcp storm drain discharges directly 
onsite via a concrete headwall at Brotherton Road.  Basin 1B is upstream of the site and 
is estimated to be 51.65 acres (0.08 square miles), which includes roadways and single-
family residences.  The City of Escondido Drainage Master Plan was utilized to assist in 
determining the basin boundaries and better understanding the contributing flow.  Some 
excerpts from the Drainage Master Plan are included in Appendix C. 
 
The other on-site basin, is considered to be Basin 2.  This basin is roughly 6.7 acres and 
includes two buildings, an asphalt parking lot, basketball court, a baseball diamond, and 
natural vegetation.  Basin 2 drains to the southeast of the property via surface flow, 
exiting onto adjacent property.   
 
See Appendix A – Existing Hydrologic Conditions Exhibit, for further information. 
 
PROPOSED DRAINAGE: 
 
The proposed conditions on-site will maintain two separate basins, divided by the 
proposed lot split.  The final location of the new property line is still be finalized but for 
planning purposes is located approximately in the middle of the site, providing a 7.9 acre 
parcel.   
 
Basin 1 is the westerly half of the property, which is where the proposed project shall be 
located.  This basin will include multi-story buildings, paved drive aisles, concrete 
walkways, a pool plaza, and landscaping.  Post construction BMPs (Best Management 
Practices) shall be implemented throughout the site to treat pollutants.  Rooftops, drive 
aisles, sidewalks, and other impervious surface will drain to the BMPs via surface flow 
and piped networks.  Hydromodification sizing requirements will be provided during the 
final design.  This is anticipated to reduce the flow rate and velocity of runoff leaving the 
site and entering the public system. 
 
To address the run-on, a junction structure is proposed to be constructed where the 
existing headwall daylights two reinforce concrete pipes (42” and 48”).  Flow will be 
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discharged through the site via a new 54” rcp within a proposed easement to the City of 
Escondido.  This pipe shall drain north to south.  Where it previously discharged to the 
neighboring property, dual 30” rcp storm drains shall convey the final flow within a new 
easement to the City and connect to the existing Caltrans 54” rcp via a new junction 
structure.  Hydraflow cross sections have been included in Appendix D, which shall 
examine the capacity of proposed storm drain systems for planning purposes. 
 
Basin 2 is the easterly half of the site.  No development changes are anticipated at this 
time, so it is assumed that the drainage pattern will remain the same as in the existing 
conditions. 
 
See Appendix B – Proposed Hydrologic Conditions Exhibit, for further information. 
 
HYDROLOGY METHODOLOGY/DESIGN CRITERIA: 
 
Storm water runoff for both the existing and proposed site conditions is calculated, 
analyzed and compared in order to ensure that the proposed conditions do not negatively 
affect the existing hydrologic regime. Runoff is calculated by utilizing methods outlined 
in the City of Escondido Design Standards and Standard Drawings. Topographical 
information has been obtained from Nasland. Hydrologic basin boundaries, landscape 
areas, and flow path characteristics such as change in elevation and length of flow are 
obtained from the Existing and Proposed Conditions Maps which are drafted in 
AutoCAD Civil 3D 2020 software. This information is utilized to determine the basin 
area, runoff coefficient and inlet time for each basin.  
 
CALCULATIONS: 
 
Calculations have been performed per Rational Method guidelines set forth in the City of 
Escondido Design Standards and Standard Drawings. 

 Runoff Coefficients have been calculated per Figure 1 of the Design Standards. 
The existing conditions within the site was considered Rural – over ½ acre and 
therefore the coefficient used was 0.45. Existing off-site flow is categorized as 
single family, thus a runoff value of 0.55 was assumed. The proposed condition is 
considered Multi-Units and the coefficient is 0.70.  

 Time of concentration was calculated using Figure 2, Runoff Time Chart of the 
City’s Design Standards. 

 The intensity values were calculated per Figure 1, Run-Off Intensity Duration 
Curve of the Design Standards. 

 For hydrology calculations refer to the pages following. For attachments and 
references to the calculations see Appendix C – Hydrology References 
 

 
 
 
 
 



 
 

High
Point

Low
Point

ΔE Length Toverland High Low ΔE Length Tgutter High Low ΔE Length Tpipe

(C) (ft) (ft) (ft) (mi) (hrs) (ft) (ft) (ft) (mi) (hrs) (ft) (ft) (ft) (mi) (hrs) (hrs) (min)
1A 0.61 660.5 659.6 0.9 0.0178 0.026 659.6 633.0 26.6 0.1259 0.067 0.09 5.6
2 0.58 660.5 659.6 0.9 0.0178 0.026 659.6 641.7 17.9 0.1136 0.069 0.10 5.7

1B 0.55 684.5 683.0 1.5 0.0189 0.023 683.0 646.0 37.0 0.3731 0.207 646.0 638.7 7.3 0.04 0.03 0.262 15.7

High
Point

Low
Point ΔE Length Toverland High Low ΔE Length Tgutter High Low ΔE Length Tpipe

(C) (ft) (ft) (ft) (mi) (hrs) (ft) (ft) (ft) (mi) (hrs) (ft) (ft) (ft) (ft) (min) (hrs) (min)
1 0.70 653.0 652.5 0.5 0.0178 0.032 652.5 652.0 0.5 0.0047 0.007 648.0 631.3 16.8 0.1756 0.118 0.16 9.4
2 0.58 660.5 659.6 0.9 0.0178 0.026 659.6 641.7 17.9 0.1136 0.069 0.10 5.7

Alexan -  Existing & Proposed Time of Concentrations

Basin
Runoff 

Coefficient

1 Urban Area Overland Flow Ti
2 Gutter & Roadway Flow Tc

Tc

Tc

Existing Site Conditions

Proposed Site Conditions

Basin
Runoff 

Coefficient

1 Urban Area Overland Flow Ti
2 Gutter & Roadway Flow Tc 2 Pipe Flow Tc

2 Pipe Flow Tc

Tc

Offsite

Tc
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Basin
Basin
Area

Basin 
Acreage

(A)

1Runoff 
Coefficient

2Tc
3Intensity 

2-year
Q2

3Intensity 
10-year

Q10

3Intensity 
50-year

Q50

3Intensity 
100-year

Q100

(sf) (ac) (C) (min) (in/hr) (cfs) (in/hr) (cfs) (in/hr) (cfs) (in/hr) (cfs)
1A 345,640 7.93 0.61 5.6 2.30 11.05 3.20 15.37 4.00 19.21 4.20 20.17
2 290,582 6.67 0.58 5.7 2.30 8.88 3.20 12.35 4.00 15.44 4.20 16.21

Subtotal 636,222 14.61 19.93 27.72 34.65 36.39
1B (Offsite) 2,249,930 51.65 0.55 15.7 1.40 39.77 2.10 59.66 2.70 76.70 2.90 82.38

Subtotal 2,249,930 51.65 39.77 59.66 76.70 82.38
Total 2,886,152 66.26 59.70 87.38 111.36 118.77

Basin
Basin
Area

Basin 
Acreage

(A)

1Runoff 
Coefficient

2Tc
3Intensity 

2-year
Q2

3Intensity 
10-year

Q10

3Intensity 
50-year

Q50

3Intensity 
100-year

Q100

(sf) (ac) (C) (min) (in/hr) (cfs) (in/hr) (cfs) (in/hr) (cfs) (in/hr) (cfs)
1 345,019 7.92 0.70 9.4 1.85 10.26 2.65 14.69 3.30 18.30 3.55 19.68
2 291,203 6.69 0.58 5.7 2.30 8.90 3.20 12.38 4.00 15.47 4.20 16.25

Subtotal 636,222 14.61 19.15 27.07 33.77 35.93
1B (Offsite) 2,249,930 51.65 0.55 15.7 1.40 39.77 2.10 59.66 2.70 76.70 2.90 82.38

Subtotal 2,249,930 51.65 39.77 59.66 76.70 82.38
Total 2,886,152 66.26 58.93 86.73 110.47 118.31

Change in Site Surface Runoff (CFS) -0.77 -0.65 -0.88 -0.46

Alexan -  Existing & Proposed Surface Runoff

Existing Site Conditions

Proposed Site Conditions

1. Runoff coefficients have been been determined by Figure 1 of the City of Escondidoo Public Works Standard Drawings, Run-Off Intensity Duration Curve                                                                                                                                                                                                                                                   
                                                                                                                                                                                                                                                                                                                                                                                                                                                                          
2. See Existing and Proposed Tc able for time of concentration calculations.

3. Intensity values have been calculated per Figure 1 of the City of Escondidoo Public Works Standard Drawings, Run-Off Intensity Duration Curve      

 



CONCLUSION: 
 
The Outfall Summary shows that the proposed Alexan decreases the peak runoff 
discharge in a potential 50-year or 100-year storm event. Existing peak discharge is 
118.77 cubic feet per second and the proposed peak discharge is 118.31 cubic feet per 
second. In a responsible effort to minimize the negative impact on the environment, it is 
evident that the Alexan project should not be seen as a detrimental impact to existing 
hydrologic basin and drainage system. 
 
ENGINEER OF WORK: 
 
This report was prepared under the supervision of Daniel Quinones, PE, Project Manager 
for Nasland Engineering. 
 
 
_______________________________________________ 
Daniel Quinones     ●     RCE 92130     ●     Expires 06-30-25 
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DRAINAGE - DESIGN STANDARDS 
1. GENERAL 

A. All drainage design and requirements shall be in accordance with the City adopted 
SUSMP, the latest Drainage Master Plan, Flood Insurance Rate Maps; the City’s 
Floodplain Ordinance, and/or the requirements of the City Engineer. 

B. All public and private drainage facilities shall be designed for a 50-year frequency 
storm, except that a 100-year frequency storm shall be used for all tributary areas 
over one square mile. 

C. The use of underground storm drain systems, in addition  to standard curb and 
gutter, shall be required: 

(1) When the depth of flow in a public street exceeds 5 inches or more than 16 
feet of roadway is flooded in a 50-year frequency storm. 

(2) When existing drainage facilities discharge into the proposed development. 

(3) When the depth-velocity product of flow in the street (expressed in feet and 
feet per second) exceeds six. 

(4) To minimize the installation of cross gutters. 

D. When the above conditions require an underground storm drain, the combined 
street and storm drain design shall be based on a 50-year frequency storm. 

E. Permanent open drainage ditches will not be permitted in the right-of-way of a 
public street. 

F. Open channels may be considered in lieu of underground systems when the 
design flow exceeds the capacity of a 48 inch diameter reinforced concrete pipe 
(R.C.P.) 

G. The Developer shall be responsible for accepting all drainage flows tributary to his 
property, and providing permanent drainage facilities in conformance with these 
standards and the requirements of the City Engineer through the limits of the 
development to a point of satisfactory disposal as approved by the City Engineer.  

H. Concentrated discharges into unimproved areas shall only be permitted into 
natural channels with “defined bed and banks”.  An energy dissipater shall be 
considered at these locations. 

I. The type of drainage facility shall be selected on the basis of physical adaptability 
to the proposed land use.  Environmental channels are encouraged in areas where 
substantial open space can be preserved.  A low-flow pipe or swale shall be 
included in the design of the channel.  Maximum design velocity shall be 6 F.P.S. 
in the channel. 

J. Concentrated drainage over 10 C.F.S. shall not be discharged to city streets. 
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K. The minimum freeboard for open channels shall be based on the following 
formula: 

1+0.025 v d0.33 

v = normal velocity in feet per second 
d = normal depth of flow in feet 

L. Improved open channels shall be fenced on both sides.  Access roads shall be 
provided to the channel bottom at approximately 1500 foot intervals, or at each 
street intersection.  The maximum slope of access roads shall be 10%.  The 
minimum channel bottom width shall be 8 feet. 

2. HYDROLOGY 

A. Off-site, use a copy print of the latest edition of the City’s topographic maps.  Show 
existing culverts, cross-gutters and drainage courses based on a field review.  
Indicate the direction of flow, clearly delineate each drainage basin showing the 
area and discharge and the point of concentration. 

B. On site, use the Grading Plan.  If grading is not proposed, then use a 100-scale 
plan or greater enlargement.  Show all proposed and existing drainage facilities 
and drainage courses. Indicate the direction of flow.  Clearly delineate each 
drainage basin showing the area, discharge and the point of concentration. 

C. Use the charts in Figure No. 1 and No. 2 for finding the "Tc" and "I." 

D. Use the "C" Factor shown in Figure No. 1. 

E. Use the rational formula Q = CIA for watersheds less than 0.5 square mile.  For 
watersheds in excess of 0.5 square mile, the method of analysis shall be approved 
by the City Engineer prior to submitting calculations.  

3. HYDRAULICS 

A. Street - Provide: 

(1) Depth of gutter flow calculations. 

(2) Inlet calculations. 

(3) Show gutter flow Q, inlet Q, and bypass Q on a plan of the street. 

B. Storm Drain pipes and Open Channels - Provide: 

(1) Hydraulic loss calculations for: entrance, friction, junction, manholes, bends, 
angles, reduction, and enlargement. 

(2) Analyze existing conditions upstream and downstream from proposed 
system, to be determined by the City Engineer on a case-by-case basis. 

(3) Calculate critical depth and normal depth for open channel flow conditions. 

(4) Show the hydraulic grade line (H.G.L.) plotted on a scale drawing of the pipe 
or channel profile. 
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(5) Design for a non-silting velocity of 4 F.P.S. in a 2-year frequency storm. 

4. INLETS 

A. Curb inlets at a sump condition should be designed for 2 C.F.S. per lineal foot of 
opening when headwater may rise to the top of curb. 

B. Curb inlets on a continuous grade for 100% interception should be designed based 
on the following equation: 

Q = 0.7 L (a + y)3/2 

Where y = Depth of flow in approach gutter (feet)  
a = Depth of depression of F.L. at inlet (feet)  
L = Length of clear opening (feet) 

Continuous grade inlets designed for partial interception should be based on 
Bureau of Public Roads Nomographs (now known as the Federal Highway 
Administration). 

C. Six inches of freeboard shall be provided for street inlets from the hydraulic grade 
line to the flow line of gutter. 

D. Grated inlets should be avoided when possible.  When necessary, the design 
should be based on the Bureau of Public Roads Nomographs (now known as the 
Federal Highway Administration). 

E. Inlets shall be provided at superelevated roadway sections, both at the curb and in 
the median, as needed to avoid concentrated flows across the roadway.  

5. STORM DRAINS 

A. Minimum pipe slope is 0.5%.  A flatter slope may be approved based on 
topography. 

B. Minimum storm drain size shall be 18 inches in diameter. 

C. Provide cleanouts at 300 feet maximum spacing, at angle points exceeding 10%, 
and at breaks in grade.  For pipes 48 inches in diameter and larger, a maximum 
spacing of 500 feet may be used. 

D. The material for storm drains shall be reinforced concrete. 

E. The pipe invert elevations, slope, length, material, and pipe profile shall be shown 
on the improvement plans. 

F. When “lugging” of pipes is allowed by the City Engineer, the connecting pipe shall 
be no more than ⅔ the diameter of the larger pipe being lugged into. 

G. An inlet structure including headwalls and wingwalls and a paved inlet apron shall 
be provided at all inlets.  In addition, chain link fencing and a protective barrier 
shall be provided when necessary for public safety. 

H. Access shall be available, or provided for maintenance of all drainage facilities. 
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I. The strength classification of any pipe shall be shown on the plans.  

J. Special Design - For all drainage design not covered in these Standards, the 
current San Diego County Hydrology and Design and Procedure Manual shall be 
used. 

K. The minimum horizontal radius for any storm drain shall be 22½ feet.  A maximum 
deflection angle of 10 degrees per bend shall be used for horizontal curves, and 
not to exceed manufactures recommendations. 

L. Where easements are necessary, the minimum width shall be 20 feet, surfaced 
and fenced on both sides.  Easements with slopes over 10% shall be paved.  All 
easements shall be accessible by City maintenance with standard maintenance 
equipment. 
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Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Tuesday, May 9 2023

PROPOSED 54 INCH RCP

Circular
Diameter (ft) =  4.00

Invert Elev (ft) =  100.00
Slope (%) =  0.50
N-Value =  0.013

Calculations
Compute by: Known Q
Known Q (cfs) =  82.38

Highlighted
Depth (ft) =  2.74
Q (cfs) =  82.38
Area (sqft) =  9.18
Velocity (ft/s) =  8.98
Wetted Perim (ft) =  7.80
Crit Depth, Yc (ft) =  2.75
Top Width (ft) =  3.72
EGL (ft) =  3.99

0 1 2 3 4 5 6

Elev (ft) Depth (ft)
Section

99.00 -1.00

100.00 0.00

101.00 1.00

102.00 2.00

103.00 3.00

104.00 4.00

105.00 5.00

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Tuesday, May 9 2023

PROPOSED 30 INCH RCP

Circular
Diameter (ft) =  2.50

Invert Elev (ft) =  100.00
Slope (%) =  1.50
N-Value =  0.013

Calculations
Compute by: Q vs Depth
No. Increments =  25

Highlighted
Depth (ft) =  2.30
Q (cfs) =  53.92
Area (sqft) =  4.73
Velocity (ft/s) =  11.41
Wetted Perim (ft) =  6.43
Crit Depth, Yc (ft) =  2.35
Top Width (ft) =  1.35
EGL (ft) =  4.32

0 1 2 3 4

Elev (ft)
Section

99.50

100.00

100.50

101.00

101.50

102.00

102.50

103.00

Reach (ft)
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Note: Dual 30" storm drains are proposed on downstream property
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