


 
 

   

 

       

       

        

 

                

                  

                

            

          

      

     

      

         

       

        

  

                  

                 

                 

   

 

              

           

             

                   

                  

                  

         

 

             

             

 

                   

El Caballo Park CEQA Stormwater Technical Memorandum 

TO: City of Escondido DATE: 8/9/2024 

FROM: Michael Baker International SUBJECT: El Caballo Park CEQA Stormwater 

INTRODUCTION 

This technical memorandum is intended to summarize the hydrologic and hydraulic analyses of El Caballo Park located 

within the City of Escondido, CA. The findings herein build off the proposed site plan documented in the City’s 2014 

Master Plan. The narrative & analyses address project site run-on and run-off, post-development water quality and 

hydromodification, construction Risk Level, Escondido Creek vegetation alternatives, and CEQA’s thresholds of 

significance. A summary of the attachments is listed below: 

• Attachment 1 – Project Information 

• Attachment 2 – Hydrology 

• Attachment 3 – Hydraulics 

• Attachment 4 – Water Quality & Hydromodification 

• Attachment 5 – Escondido Creek Improvements 

• Attachment 6 – 2014 Master Plan Excerpts 

PROJECT DESCRIPTION 

The project site is located along the northeasterly limits of the City of Escondido, immediately west of Save a Life Way and 

south of the San Diego (Escondido) Humane Society. Proposed improvements encompass approximately 16.8 total acres 

including development within the park, Escondido Creek adjacent to the park, and a vacant dirt lot east of the Escondido 

Creek. 

Proposed development within the existing park includes, in part, new: DG parking stalls, drive aisles and walkways, 

equestrian riding areas, picnic areas, a community hall building, and access roads. Minimal grading is anticipated; 

however, new and/or replaced impervious area is anticipated to trigger Priority Development Project (PDP) classification, 

as defined in the City of Escondido’s BMP Manual (Oct. 2022). Escondido Creek is located immediately east of Save a Life 

Way and represents the receiving water for all project site runoff under existing and proposed conditions. The creek is 

listed as an environmentally sensitive area (ESA). As such, the threshold for PDP applicability is 2,500 SF of new and/or 

replaced impervious area. 

Proposed development within Escondido Creek includes transitioning the creek from a concrete-lined channel to a 

vegetated channel along the El Caballo Park frontage – approximately 1,300 linear feet. 

Proposed development at the existing vacant dirt lot includes a new overflow parking lot. The area is located east of 

\\Santca1hub\sandca1fs1\Hroot\PDATA\201617 El Caballo Park\1_Admin\Reports\Stormwater\201617 El 

Caballo_StormTechMemo_2024-07-09.docx 
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Escondido Creek and is bound by Wohlford Drive to the west, the Hidden Valley Obedience Club to the north, Valley 

Parkway to the east, and Beven Drive to the south. Decomposed granite (DG) is proposed as the parking lot surface (drive 

aisles and parking stalls) along the vegetated medians. 

HYDROLOGY 

Advanced Engineering Solutions (AES – HydroWIN 2016) has been used to quantify project site run-on and run-off for the 

100-year storm event. The study areas include El Caballo Park run-on and runoff, as well as the existing vacant dirt lot 

located east of Escondido Creek. The AES software utilizes the Rational Method and conforms to the hydrologic 

methodologies outlined in the County of San Diego Hydrology Manual (June 2003). The rational method is a physically 

based model that calculates peak flow rates (Q) as a function of runoff coefficients (C), rainfall intensities (i), and drainage 

areas (A): 

Q = C * I * A 

Where: 

• Runoff coefficient (C) is a function of the impervious and pervious areas, soil type, and landcover, 

• Time of concentration and rainfall intensities (I) have been developed internally within the AES software and 

follow County of San Diego methodology (which the City of Escondido follows), 

• Area (A) delineations were developed using project specific contour topography. 

El Caballo Park is subjected to run-on from the west and north. At the westerly park boundary, approximate 54.2-acres 

drain easterly through the park towards Escondido Creek (not including the area tributary to the Dixon Reservoir). The 

off-site area is undeveloped open space consisting of steep slopes and heavy brush. Run-on from this westerly area is 

conveyed through the park in a channel that transitions from vegetated to concrete lined midway through the park, 

ultimately discharging to Escondido creek via 4 – 24” HDPE culverts beneath Save a Life Way. This channel is mapped by 

FEMA as a special flood hazard area (SFHA), Zone A (based flood elevations not determined). This Zone A mapping is 

associated with the Dixon Reservoir spillway and will require further analysis during final engineering, including the 

potential for a Conditional Letter of Map Revision (CLOMR) and a Letter of Map Revision (LOMR). 

At the northerly park boundary, approximately 6.4-acres drain towards the park via Save a Life Way. The off-site area is 

comprised of undeveloped open space with steep slopes and heavy brush, and the San Diego (Escondido) Humane society. 

An existing culvert beneath Save a Life Way appears to divert runoff from smaller storms directly into Escondido Creek; 

however, it does not appear this culvert is designed for 100-year peak flow, likely resulting in some project-site run-on 

during larger storm events. 

AES has not been used herein to study the total flow within Escondido Creek along the El Caballo Park frontage. The 100-

year flow has been approximated as 6,300 cfs based on work performed in this area within the past five years by MBI. 

Refer to the Hydraulic section below for more information on peak flow used within Escondido Creek. 
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Existing On-site Condition 

The table below summarizes the peak flow for the project site under existing conditions. Node 108 represents discharge 

from El Caballo Park into Escondido Creek. Node 203 represents off-site flow at the northerly project boundary 

(immediately south of the Humane Society) that discharges into Escondido Creek but has potential to run-on to the project 

site. Node 302 represents the vacant dirt lot that drains directly into Escondido Creek via existing public storm drain. 

TABLE 1 - SUMMARY OF EXISTING PEAK FLOW RATES 

Drainage 

Node 

Tc C I A Q100 V100 

(min) - In/hr ac cfs fps 

105 16.87 0.37 4.45 42.3 70.42 5.13 

106 19.72 0.36 4.02 50.8 76.01 4.11 

107 21.54 0.35 3.80 54.2 76.26 4.47 

108 21.79 0.37 4.25 60.6 85.63 9.21 

203 14.81 0.61 4.84 12.3 21.88 6.29 

302 29.34 0.35 3.11 2.5 2.71 0.41 

Nodes 108, 203, and 302 represent discharge to Escondido Creek 

Proposed On-Site Condition 

The table below summarizes the peak flow for the project site under proposed conditions. 

TABLE 2 - SUMMARY OF PROPOSED PEAK FLOW RATES 

Drainage 

Node 

Tc C I A Q100 V100 

(min) - In/hr ac cfs fps 

105 16.29 0.37 4.55 38.8 66.25 5.25 

106 17.84 0.36 5.24 45.7 72.88 6.10 

107 18.23 0.39 4.23 46.9 73.80 11.38 

108 19.08 0.44 4.11 60.6 94.18 9.38 

203 14.81 0.61 4.84 12.3 21.88 6.29 

302 25.70 0.47 3.39 2.5 3.98 0.46 

Nodes 108, 203, and 302 represent discharge to Escondido Creek 

The results tabulated above indicate an increase in un-mitigated peak flow is anticipated based on proposed 

improvements. On-site improvements at El Caballo Park include new impervious area that results in an increase in un-

mitigated peak flow at Node 108. The need for peak flow mitigation is anticipated prior to this discharge location and can 

be achieved on-site via small, spaced-out water quality basins, oversized storm drains with low-flow orifices, and/or 

above-ground cisterns for roof drainage to name a few. The ultimate post-development treatment control approach will 

impact the peak flow mitigation options. 
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The minor increase in anticipated peak flow at Node 302 (the vacant dirt lot converted to the overflow parking lot) is 

associated with the assumed compaction and installation of new DG surface. This minor increase can be mitigated back 

to existing conditions via a thickened gravel storge section beneath a portion of the new DG parking lot. Furthermore, 

tree wells and/or depressed drive aisle medians throughout the parking lot could be utilized for peak flow mitigation. 

Refer to Attachment 2 for the hydrologic calculations and exhibits. 

HYDRAULICS 

Hydraflow Express extension by Autodesk Inc. has been used for hydraulic analyses. This software follows the 

methodology of the Federal Highway Administration (FHWA) Hydraulic Engineering Center (HEC-22) criteria for 

determining inlet capture capacity. Culvert and channel conveyance has also been developed using Hydraflow Express 

Extension for AutoCAD Civil 3D by Autodesk Inc., which uses manning’s equations to calculate depth of flow given design 

flow rates and accounts for inlet and outlet control. 

On-site storm water infrastructure is limited under existing and proposed conditions. In most cases, runoff sheet flows 

into an on-site channel conveying through the park towards Escondido Creek. A new culvert crossing is proposed on-site 

to allow for fire truck access. This culvert has been designed to convey Q100 without overtopping. On the east side of 

Escondido Creek, the existing dirt lot that will be converted to an overflow DG parking lot currently drains westerly via 

sheet flow and shallow concentrated flow towards a curb inlet that discharges into Escondido Creek. There are no 

significant hydrologic or hydraulic changes proposed for this area. New storm drain and area drains are anticipated within 

the DG parking lot to facilitate drainage during intense storms and reduce future maintenance. 

WATER QUALITY 

On-site improvements and El Caballo Park will be classified as a Priority Development Project based on exceeding 2,500 

square feet of new and/or replaced impervious area. The 2,500 threshold is due to Escondido Creek being classified as an 

Environmentally Sensitive Area (ESA) per Section 1.4.1(d) of the City of Escondido BMP Design Manual (October 2022). 

A Drainage Management Area (DMA) exhibit is included in Attachment 4 and provides a preliminary layout of anticipated 

treatment areas and DMA’s that qualify as self-mitigating. In most cases, new surface improvements are comprised of DG 

and do not required treatment control BMPs. Where treatment control BMPs are required, a variety of sizing has been 

documented herein to support final engineering. Dispersion with amended soil is likely a viable treatment control BMP 

given the new impervious areas are spread out and, in all cases, immediately adjacent to pervious area. Bioretention, 

Biofiltration, and Biofiltration with Partial Infiltration basins have also been preliminarily designed as treatment control 

options. 

Capture and Re-Use is considered feasible at this site given the low amount of impervious area and potential opportunities 

for re-use on-site. Capture and Re-Use is often economically infeasible on typical development projects where large 

volumes of captured runoff must be used within a short amount of time within limit re-use opportunities. Pre-treatment 

of captured runoff is dependent upon re-use mechanism and an important consideration. 
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Runoff from project area directly discharges to Escondido Creek via hard-lined conveyance. Escondido Creek is currently 

concrete lined and classified as a Hydromodification Mitigation exempt receiving water (San Diego County Regional 

Watershed Management Area Analysis, Oct. 2015). As such, on-site improvements at El Caballo Park are not subjected to 

HMP design. However, converting Escondido Creek from concrete to vegetated along the park frontage is expected to 

negate the HMP exemption (only where the channel is no longer concrete lined). As such, the El Caballo Park 

improvements are expected to comply with Hydromodification mitigation, along with any other development that might 

drain directly to the newly vegetated portion of Escondido Creek. 

On-going maintenance will be required and will ultimately depend on the final BMP selection for post-development 

treatment control. Typical maintenance associated with basins include removing weeds, overgrowth, trash and debris, 

and ensure the outlet riser is not clogged. Typical inspection frequency is on par with on-site landscape maintenance, but 

should include a minimum of two (2) inspections per year and after large, intense storms. 

CONSTRUCTION RISK LEVEL 

The disturbed area associated with the proposed improvements will exceed one (1) acre. As such, a Storm Water Pollution 

Prevention Plan (SWPPP) is anticipated in conformance with Order WQ 2022-0057-DWQ NPDES No. CA000002. Risk Level 

during construction is a function of project location, construction duration, and receiving water. The table below 

summarizes the anticipated Risk Level based on construction duration. 

TABLE 3 – CONSTRUCTION RISK LEVEL 

Construction 

Duration 

R 

Factor 

K 

Factor 

LS 

Factor 
Receiving Water Risk Level 

0 – 10 months 0-32 Escondido Creek & San Elijo Lagoon 1 

10-48 months 32-162 
0.02 2.31 

Sediment Impairment – NO 2 

48+ months 162+ SPAWN/COLD/MIG – NO 3 

- - -

ESCONDIDO CREEK 

Escondido Creek is characterized as a concrete trapezoidal flood control channel, approximately 12 feet deep with a 10-

foot base width and 2:1 side-slopes. The creek is located east of El Caballo Park, separated by Save a Life Way (a paved, 

two-lane road). 

Proposed improvements intend to convert the concrete lined creek to a natural, vegetated creek with a low-flow concrete 

channel. An increase to the cross-sectional area of the channel is proposed to off-set the increase in roughness coefficient 

associated with the proposed vegetation. The creek has been hydraulically studied under existing and proposed 

conditions with a variety of flow rates and roughness coefficients. The tables below summarize the results, refer to 

Attachment 5 for supporting calculations and a cross-section excerpt from the 2014 Master Plan. 
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TABLE 4 – ESCONDIDO CREEK FLOW CAPACITY 

Flow Capacity 

Escondido Creek Peak Flow Capacity (cfs) 

EX. Concrete PR. Vegetated PR. Vegetated PR. Vegetated PR. Vegetated PR. Vegetated 

n = 0.014 n = 0.035 n = 0.04 n = 0.05 n = 0.06 n = 0.15 

25% Full 2,441 2,068 1,809 1,447 1,206 482 

50% Full 4,881 4,135 3,618 2,894 2,412 964 

75% Full 7,322 6,203 5,427 4,341 3,617 1,446 

1’ of FB 8,004 7,073 6,188 4,950 4,125 1,649 

100 Full 9,762 8,270 7,236 5,788 4,823 1,928 

The results tabulated above show how flow capacity within Escondido Creek varies with changes to the channel cross 

section and roughness coefficient. Two (2) cross section areas where studied: the existing concrete lined creek and the 

vegetative-lined cross section shown in the 2014 Master Drainage Plan. This table highlights the importance of 

maintenance, as indicated by the significant reduction in flow capacity associated with a total lack of channel maintenance 

(i.e. n = 0.15). Refer to Attachment 5 for supporting calculations. 

TABLE 5 – ESCONDIDO CREEK FLOW CAPACITY 

Q2 Q2 % Q50 Q50 % Q100 Q100 % 
Creek ID 

(cfs) Capacity (cfs) Capacity (cfs) Capacity 

EX Creek 
28% 58% 65% 

(n=0.014) 

PR Creek 
33% 68% 76% 

(n=0.035) 

PR Creek 
37% 78% 87% 

(n=0.04) 
2,697 5,650 6,300 

PR Creek 
47% 98% 109% 

(n=0.05) 

PR Creek 
56% 117% 131% 

(n=0.06) 

PR Creek 
140% 293% 327% 

(n=0.15) 

The results tabulated above show how flow capacity (expressed as a percentage of full flow capacity under existing 

conditions) of each channel configuration (based on roughness coefficient) correlates with anticipated storm events. As 

previously mentioned herein, the peak flow rates tabulated above have not been studied herein, rather build off a 

separate project develop by MBI from 2018. This table is included for order of magnitude and will require confirmation 

of peak flows within Escondido Creek during final engineering. As an example, the table above indicates during existing 

conditions, the approximate 100-year storm event only takes up 65% of the total creek capacity along the El Caballo Park 

frontage. Under proposed conditions, the channel roughness coefficient will need to be maintained as 0.04 to ensure 

100-year storm capacity is still contained within Escondido Creek. 
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TABLE 6 – ESCONDIDO CREEK FLOW CAPACITY 

Creek ID Q2 V2 Q50 V50 Q100 V100 

EX Creek 

(n=0.014) 

2,697 

16.7 

5,650 

20.2 

6,300 

20.8 

PR Creek 

(n=0.035) 
7.8 9.7 10.0 

PR Creek 

(n=0.04) 
7.1 8.8 9.1 

PR Creek 

(n=0.05) 
6.1 7.5 n/a 

PR Creek 

(n=0.06) 
5.3 n/a n/a 

PR Creek 

(n=0.15) 
n/a n/a n/a 

“n/a” correlates with flows that exceed channel capacity 

The results tabulated above show how velocity within the channel changes based on roughness and flow capacity. The 

results indicate flow velocities are erosive (over 5 feet per second) during smaller storm events (2-year) even with a high 

roughness coefficient – which correlates with heavy vegetation. The Escondido Creek bottom will require rock, grouted 

riprap, or a low-flow concrete section to mitigate the potential for erosion during small, less intense storms. Additional 

applications include modular concrete cells that allow for vegetation growth and also provide erosion protection. 

The figures below are taken from the County of San Diego Hydraulic Design Manual (Sept. 2014) and provide insight on 

roughness coefficients and associated vegetative cover: 
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CEQA THRESHOLDS 

A. Would the project violate any water quality standards or waste discharge requirements or otherwise 

substantially degrade surface or groundwater quality? 

No, the project will include post-construction site design, source control, and treatment control Best Management 

Practices (BMPs) consistent with all local, state, and federal requirements for Priority Development Projects as defined 

the City of Escondido’s Storm Water Design Manual (BMP Manual) dated Oct. 2022. 

B. Would the project substantially decrease groundwater supplies or interfere substantially with groundwater 

recharge such that the project may impede sustainable groundwater management of the basin? 

No, the project is not anticipated to have any measurable impact on groundwater nor interfere with groundwater 

recharge. The site is located immediately adjacent to Escondido Creek, a concrete lined flood control channel. Project 

site runoff is conveyed directly to Escondido Creek under existing and proposed conditions. 

C.i. Would the project substantially alter the existing drainage pattern of the site or area, including through the 

alteration of the course of a stream or river, or through the addition of impervious surfaces, in a manner which would 

result in substantial erosion or siltation on-or off-site? 

No, the project will not alter existing drainage patterns nor divert flow, as compared to existing conditions. An existing 

channel conveys off-site run-on through El Caballo Park towards Escondido Creek. The Dixon Reservoir emergency 

spillway is located west and upstream of the on-site channel. The proposed Park improvements do not change or alter 

the existing channel conveying flow easterly towards Escondido Creek. The on-site channel is partially vegetated, partially 

concrete lined, and partially rock lined. Flow velocity and runoff within the channel will not be impacted by the proposed 

improvements. A new culvert crossing is proposed for vehicular access and will include upstream and downstream riprap. 

A second pedestrian crossing is proposed on-site, upstream from the vehicular crossing and is anticipated as a clear-span 

walkway deck that does not impact flow within the channel. 

The project includes converting a portion of Escondido Creek (concrete) along the El Caballo Park frontage to a vegetative-

lined channel. As a vegetative-lined channel would result in reduced flow capacity within the channel, due to an increased 

roughness coefficient, the anticipated improvements include expanding the cross-sectional area of the creek to create 

additional flow capacity. 

C.ii Would the project substantially alter the existing drainage pattern of the site or area, including through the 

alteration of the course of a stream or river, or through the addition of impervious surfaces, in a manner which would 

substantially increase the rate or amount of surface runoff in a manner which would result in flooding on- or off-site? 

No, the project includes post-construction BMPs that will be designed, in part, to mitigate 100-year peak flow back to 

existing conditions. Proposed grading will direct runoff away from all proposed structures and no structures will be placed 
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Improvements within Escondido Creek to convert a portion of the channel from concrete lined to vegetated can be 

achieved while still maintaining 100-year flow capacity. 

C.iii Would the project substantially alter the existing drainage pattern of the site or area, including through the 

alteration of the course of a stream or river, or through the addition of impervious surfaces, in a manner which would 

create or contribute runoff water which would exceed the capacity of existing or planned stormwater drainage systems 

or provide substantial additional sources of polluted runoff? 

No, the project includes post-construction BMPs that will be designed, in part, to mitigate 100-year peak flow back to 

existing conditions and provide post-development treatment in accordance with Priority Development Projects. There 

are no downstream drainage systems that will be impacted by post-construction runoff from the El Caballo Park. All runoff 

from new and/or replaced impervious surfaces will undergo on-site treatment prior to discharge to Escondido Creek. 

C.iv Would the project substantially alter the existing drainage pattern of the site or area, including through the 

alteration of the course of a stream or river, or through the addition of impervious surfaces, in a manner which would 

create or contribute runoff water which would impede or redirect flood flows? 

No, the project will not alter existing drainage patterns nor divert flow, as compared to existing conditions. On-site 

improvement within El Caballo Park will not impact the existing channel. Improvements within Escondido Creek to convert 

a portion of the creek from concrete to vegetated can be achieved without substantially impeding flow. The introduction 

of vegetation within Escondido Creek, as compared to existing concrete, will cause a minor impediment as compared to 

existing conditions. However, the Creek still has capacity for 100-year conveyance when vegetation is introduced and 

maintained. 

D In flood hazard, tsunami, or seiche zones, would the project risk release of pollutants due to project inundation?

No, the limits of inundation on-site are contained within the existing on-site channel and are associated with the Dixon 

Reservoir Emergency spillway. Under normal 100-year conditions, off-site area contributes run-on that is conveyed 

through the on-site channel directly to Escondido Creek. This will not be impacted by proposed improvements. 

E Would the project conflict with or obstruct implementation of a water quality control plan or sustainable 

groundwater management plan? 

No, the project will include post-construction BMP’s consistent with Priority Development Projects. The project is not 

anticipated to have a measurable impact on groundwater given the direct discharge of surface water to Escondido Creek. 

There are no existing or proposed dry-wells or other on-site BMPs that might direct surface pollutants into the 

groundwater. 
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ADDITIONAL PROJECT INFORMATION 

The follow Q&A is typical of planning-level projects within the greater San Diego County region and included for 

reference. 

1. Will the project substantially alter the existing drainage pattern of the site or area, including through the alteration 

of the course of a stream or river, in a manner which would result in substantial erosion or siltation on- or off-site? 

The project will not alter the existing drainage pattern across the site. An existing channel conveying run-on through 

the middle of the park will remain, as will the ultimate discharge receiving water (Escondido Creek). The on-site 

channel is partially vegetated, partially concrete, and partially rock lined. Flow velocity and runoff within the channel 

will not be impacted by the proposed improvements. A new culvert crossing is proposed for emergency access and 

will include upstream and downstream riprap. A second pedestrian crossing is proposed on-site, upstream from the 

vehicular crossing and is anticipated as a clear-span walkway deck that does not impact flow within the channel. 

2. Will the project increase water surface elevation in a watercourse within a watershed equal to or greater than 1 

square mile, by 1 foot or more in height and in the case of the San Luis Rey River, San Dieguito River, San Diego 

River, Sweetwater River and Otay River, 2/10 of a foot or more? 

The proposed improvements will not increase water surface elevations (WSEs) within the on-site channel nor the 

receiving channel (Escondido Creek). The conversion of Escondido Creek from a concrete lined channel to a vegetated 

channel along the El Caballo Park frontage is not anticipated to impact the 100-year WSE within Escondido Creek by 

more than 1.0 feet. Additionally, improvements within the Creek are anticipated to still maintain capacity during the 

100-year event. 

3. Will the project result in increased velocities and peak flow rates exiting the project site that could cause flooding 

downstream or exceed the storm water drainage system capacity serving the site? 

The proposed improvements will not increase velocities nor peak flow rates within the on-site channel nor within the 

receiving channel (Escondido Creek). The on-site channel will not be impacted by proposed improvements. The 

conversion of Escondido Creek from a concrete lined channel to a vegetated channel along the El Caballo Park frontage 

will decrease velocity as compared to existing conditions. Containment within the channel during 100-year peak flow 

will be maintained, though WSE’s are anticipated to increase slightly (less than 1.0 feet) due to a change in the channel 

roughness coefficient. 

4. Will the project result in placing housing, habitable structures, or unanchored impediments to flow in a 100-year 

floodplain area or other special flood hazard area, as shown on a FIRM, a County Flood Plain Map or County Alluvial 

Fan Map, which would subsequently endanger health, safety, and property due to flooding? 

There are no proposed structures or unanchored impediments within a 100-year floodplain or other SFHA. Escondido 

Creek is not mapped as a SFHA along the project frontage. The on-site channel conveying southerly through the Park 

towards Escondido Creek is mapped as Zone A on the FIRM and associated with the Dixon Reservoir spillway. 
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5. Will the project place structure within a 100-year flood hazard or alter the floodway in a manner that would redirect 

or impede flow resulting in any of the following: 

a) Alter the line of inundation resulting in the placement of other housing in a 100-year flood hazard. 

b) Increase water surface elevation in a watercourse with a watershed equal to or greater than 1 square mile by 

1 foot or more in height and in the case of the San Luis Rey River, San Dieguito River, San Diego River, 

Sweetwater River and Otay River, 2/10 of a foot or more? 

The project will not locate any structures within a 100-year flood hazard. There are no on-site improvements that 

would redirect or impede flow. There are no proposed improvements to the alignment of Escondido Creek, nor will 

flow be impeded by the proposed improvements. 

a) The project will not alter the line of inundation nor will the project place housing (or any habitable structure) 

within a 100-year flood hazard. 

b) The project will not increase water surface elevations across the site nor within Escondido Creek by more than 

one (1.0) foot. Proposed improvements will not alter the existing hydrologic and hydraulic properties of the site. 

No increase in peak flow discharge, as compared to pre-development conditions, is anticipated as a result of the 

proposed improvements. 
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CONCLUSIONS 
 
 
 
 

               
 
                 
 

                 
 
 
 
 

 
 

 
 
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Hydrologic Soil Group-San :>iego County Atea, California 

MAP LEGEND MAP INFORMATION 

Area of Interest (AOI) 1J C The soil surveys that comprise yoor AO! were mapped at 
1 :24.000. D Area of Interest (AOI) 1J CID 

Soils Warning: Soll Map may not be valid at this scale. 1J D 
Soil Radng Potygons 

Enlargement of maps beyond the scale of mapping can cause□ Not rated or not availableD A misunderstanding of the detail of mapping and accuracy of soil 
Water Features line placement. The maps do not show the small areas of 

Streams and Canals 
D AID 

contrasting soils that could have been shown at a more detailed 
DB scale. 

Transportation 
D BID +++ Rais Please rely on the bar scale on each map sheet for map
D C measurements. _..,,,, '°'ters1ate Highways 

D CID Source of Map: Natural Resources Conservation Service ,,,,,_ US Routes 
Web Soil survey URL: D D Major Roads Coordinate S)'Stem: Web Mercator (EPSG:3857) 

Not rated or not available D local Roads Maps from the Web Soil Survey are based on the Web Mercator 
Soil Radng Lines projection . which preserves direction and shape but distorts 

Backgrou nd 
distance And AreA A pr(ledion thAI preserves area. such as theA 

• Aerial Photography- Albers equal·area conic projection. should be used if more -
AID accurate calculations of distance or area are required. 

B This product is generated from the USDA-NRCS certified data as - of the version date(s) listed beloN. 
BID- Soil SJrvey Area: San Diego County Area. California
C 

Survey t,,ea Data: Version 19, Aug 30, 2023 - CID 
Soil map units are labeled (as space allO'NS) for map scales - D 1:50,000 or larger. -, ; Not rated or not available Oate(s) aerial images were photographed: Mar 14. 2022-Mar 
17, 2022 

Soil Radng Points 
The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 

1J AID imagery disptayed on these maps. As a result. some minor 
shifting of map unit boundaries maybe evident. 

1J A 

■ B 

■ BID 

Natural Resources Web Soil Survey 7/31/2024 
Conservation Service National C<q>erative Soil Survey Page 2 of 4 



 

 

     

 

 

   

 

 

   

    

 

 

   

 
 

   

 

 

   

 

 

   

    

   

   
   

Hydrologic Soil Group—San Diego County Area, California 

Hydrologic Soil Group 

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI 

CnE2 Cieneba-Fallbrook rocky 
sandy loams, 9 to 30 
percent slopes, 
eroded 

D 9.2 8.6% 

CnG2 Cieneba-Fallbrook rocky 
sandy loams, 30 to 65 
percent slopes, 
eroded 

D 26.2 24.6% 

DAM Dams 1.0 1.0% 

FxG Friant rocky fine sandy 
loam, 30 to 70 percent 
slopes 

D 35.9 33.7% 

VaA Visalia sandy loam, 0 to 
2 percent slopes 

A 19.4 18.2% 

VsD Vista coarse sandy 
loam, 9 to 15 percent 
slopes, MLRA 20 

B 13.0 12.3% 

VsE Vista coarse sandy 
loam, 15 to 30 percent 
slopes, MLRA 20 

B 1.8 1.7% 

W Water 0.0 0.0% 

Totals for Area of Interest 106.4 100.0% 

Natural Resources Web Soil Survey 7/31/2024 
Conservation Service National Cooperative Soil Survey Page 3 of 4 



 

 

 

 

 

 

 

 

 

 

 

 

   
   

Hydrologic Soil Group—San Diego County Area, California 

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. Soils 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 transmission. 

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 Condition 

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher 

Natural Resources Web Soil Survey 7/31/2024 
Conservation Service National Cooperative Soil Survey Page 4 of 4 

















 

 

                  

                   

                            

                

                      

                              

                                                                             

                                                                             

                                                                             

                                                                             

      

                                                              

                                                         

                                                               

  

                                             

       

 

         

 

       

        

          

         

             

           

           

          

                   

                        

                                

              

                         

      

           

               

           

          

          

 

____________________________________________________________________________ 

----------------------------------------------------------------------------

----------------------------------------------------------------------------

**************************************************************************** 

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 

Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT 

2003,1985,1981 HYDROLOGY MANUAL 

(c) Copyright 1982-2016 Advanced Engineering Software (aes) 

Ver. 23.0 Release Date: 07/01/2016 License ID 1264 

Analysis prepared by: 

* EXISTING CONDITIONS 

* 100 YEAR STORM 

************************** DESCRIPTION OF STUDY ************************** 

* EL CABALLO PARK * 

* 

* 

************************************************************************** 

FILE NAME: EXQ100.DAT 

TIME/DATE OF STUDY: 10:15 08/07/2024 

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 

2003 SAN DIEGO MANUAL CRITERIA 

USER SPECIFIED STORM EVENT(YEAR) = 100.00 

6-HOUR DURATION PRECIPITATION (INCHES) = 3.700 

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00 

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90 

SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD 

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS 

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING 

WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR 

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n) 

=== ===== ========= ================= ====== ===== ====== ===== ======= 

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 

1. Relative Flow-Depth = 0.00 FEET 

as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 

2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S) 

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 

OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 

**************************************************************************** 



                     

 

       

 

    

         

           

          

        

        

          

            

              

          

           

                      

 

                     

 

      

       

 

               

                 

               

              

          

    

         

           

                

             

                 

        

                       

        

                                

        

              

                       

 

                     

 

      

       

 

                

----------------------------------------------------------------------------

----------------------------------------------------------------------------

----------------------------------------------------------------------------

FLOW PROCESS FROM NODE 100.00 TO NODE 101.00 IS CODE = 21 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

============================================================================ 

*USER SPECIFIED(SUBAREA): 

NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT = .3500 

S.C.S. CURVE NUMBER (AMC II) = 0 

INITIAL SUBAREA FLOW-LENGTH(FEET) = 95.00 

UPSTREAM ELEVATION(FEET) = 1260.00 

DOWNSTREAM ELEVATION(FEET) = 1226.00 

ELEVATION DIFFERENCE(FEET) = 34.00 

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.108 

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION! 

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.568 

SUBAREA RUNOFF(CFS) = 0.30 

TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.30 

**************************************************************************** 

FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE = 51 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 

>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

============================================================================ 

ELEVATION DATA: UPSTREAM(FEET) = 1226.00 DOWNSTREAM(FEET) = 1048.00 

CHANNEL LENGTH THRU SUBAREA(FEET) = 446.00 CHANNEL SLOPE = 0.3991 

CHANNEL BASE(FEET) = 50.00 "Z" FACTOR = 50.000 

MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00 

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.813 

*USER SPECIFIED(SUBAREA): 

NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT = .3500 

S.C.S. CURVE NUMBER (AMC II) = 0 

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.92 

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.85 

AVERAGE FLOW DEPTH(FEET) = 0.03 TRAVEL TIME(MIN.) = 2.61 

Tc(MIN.) = 8.71 

SUBAREA AREA(ACRES) = 3.78 SUBAREA RUNOFF(CFS) = 9.01 

AREA-AVERAGE RUNOFF COEFFICIENT = 0.350 

TOTAL AREA(ACRES) = 3.9 PEAK FLOW RATE(CFS) = 9.25 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 

DEPTH(FEET) = 0.04 FLOW VELOCITY(FEET/SEC.) = 4.13 

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 102.00 = 541.00 FEET. 

**************************************************************************** 

FLOW PROCESS FROM NODE 102.00 TO NODE 103.00 IS CODE = 51 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 

>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

============================================================================ 

ELEVATION DATA: UPSTREAM(FEET) = 1048.00 DOWNSTREAM(FEET) = 967.00 



                 

               

              

          

    

         

           

               

             

                 

       

                     

        

                              

        

              

                      

 

                     

 

      

       

 

                 

                 

               

              

          

    

         

           

               

             

                 

       

                     

        

                              

        

              

                      

 

                     

 

      

       

----------------------------------------------------------------------------

----------------------------------------------------------------------------

CHANNEL LENGTH THRU SUBAREA(FEET) = 861.00 CHANNEL SLOPE = 0.0941 

CHANNEL BASE(FEET) = 50.00 "Z" FACTOR = 50.000 

MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00 

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.287 

*USER SPECIFIED(SUBAREA): 

NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT = .3500 

S.C.S. CURVE NUMBER (AMC II) = 0 

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 21.20 

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.42 

AVERAGE FLOW DEPTH(FEET) = 0.11 TRAVEL TIME(MIN.) = 4.20 

Tc(MIN.) = 12.91 

SUBAREA AREA(ACRES) = 12.85 SUBAREA RUNOFF(CFS) = 23.78 

AREA-AVERAGE RUNOFF COEFFICIENT = 0.350 

TOTAL AREA(ACRES) = 16.7 PEAK FLOW RATE(CFS) = 30.96 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 

DEPTH(FEET) = 0.14 FLOW VELOCITY(FEET/SEC.) = 3.82 

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 103.00 = 1402.00 FEET. 

**************************************************************************** 

FLOW PROCESS FROM NODE 103.00 TO NODE 104.00 IS CODE = 51 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 

>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

============================================================================ 

ELEVATION DATA: UPSTREAM(FEET) = 967.00 DOWNSTREAM(FEET) = 838.00 

CHANNEL LENGTH THRU SUBAREA(FEET) = 580.00 CHANNEL SLOPE = 0.2224 

CHANNEL BASE(FEET) = 50.00 "Z" FACTOR = 50.000 

MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00 

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.886 

*USER SPECIFIED(SUBAREA): 

NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT = .4100 

S.C.S. CURVE NUMBER (AMC II) = 0 

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 43.96 

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 5.76 

AVERAGE FLOW DEPTH(FEET) = 0.13 TRAVEL TIME(MIN.) = 1.68 

Tc(MIN.) = 14.59 

SUBAREA AREA(ACRES) = 13.00 SUBAREA RUNOFF(CFS) = 26.04 

AREA-AVERAGE RUNOFF COEFFICIENT = 0.376 

TOTAL AREA(ACRES) = 29.7 PEAK FLOW RATE(CFS) = 54.66 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 

DEPTH(FEET) = 0.16 FLOW VELOCITY(FEET/SEC.) = 6.09 

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 104.00 = 1982.00 FEET. 

**************************************************************************** 

FLOW PROCESS FROM NODE 104.00 TO NODE 105.00 IS CODE = 51 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 

>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 



 

                 

                 

               

              

          

    

         

           

               

             

                 

       

                     

        

                              

        

              

                      

 

                     

 

      

       

 

                 

                 

               

              

          

    

         

           

               

             

                 

       

                      

        

                              

        

              

                      

 

                     

 

----------------------------------------------------------------------------

----------------------------------------------------------------------------

============================================================================ 

ELEVATION DATA: UPSTREAM(FEET) = 838.00 DOWNSTREAM(FEET) = 768.00 

CHANNEL LENGTH THRU SUBAREA(FEET) = 698.00 CHANNEL SLOPE = 0.1003 

CHANNEL BASE(FEET) = 50.00 "Z" FACTOR = 50.000 

MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00 

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.449 

*USER SPECIFIED(SUBAREA): 

NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT = .3700 

S.C.S. CURVE NUMBER (AMC II) = 0 

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 64.97 

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 5.09 

AVERAGE FLOW DEPTH(FEET) = 0.21 TRAVEL TIME(MIN.) = 2.28 

Tc(MIN.) = 16.87 

SUBAREA AREA(ACRES) = 12.55 SUBAREA RUNOFF(CFS) = 20.66 

AREA-AVERAGE RUNOFF COEFFICIENT = 0.374 

TOTAL AREA(ACRES) = 42.3 PEAK FLOW RATE(CFS) = 70.42 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 

DEPTH(FEET) = 0.22 FLOW VELOCITY(FEET/SEC.) = 5.13 

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 105.00 = 2680.00 FEET. 

**************************************************************************** 

FLOW PROCESS FROM NODE 105.00 TO NODE 106.00 IS CODE = 51 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 

>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

============================================================================ 

ELEVATION DATA: UPSTREAM(FEET) = 768.00 DOWNSTREAM(FEET) = 736.00 

CHANNEL LENGTH THRU SUBAREA(FEET) = 691.00 CHANNEL SLOPE = 0.0463 

CHANNEL BASE(FEET) = 50.00 "Z" FACTOR = 50.000 

MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00 

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.023 

*USER SPECIFIED(SUBAREA): 

NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT = .3600 

S.C.S. CURVE NUMBER (AMC II) = 0 

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 76.59 

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 4.05 

AVERAGE FLOW DEPTH(FEET) = 0.29 TRAVEL TIME(MIN.) = 2.85 

Tc(MIN.) = 19.72 

SUBAREA AREA(ACRES) = 8.51 SUBAREA RUNOFF(CFS) = 12.33 

AREA-AVERAGE RUNOFF COEFFICIENT = 0.372 

TOTAL AREA(ACRES) = 50.8 PEAK FLOW RATE(CFS) = 76.01 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 

DEPTH(FEET) = 0.29 FLOW VELOCITY(FEET/SEC.) = 4.11 

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 106.00 = 3371.00 FEET. 

**************************************************************************** 

FLOW PROCESS FROM NODE 106.00 TO NODE 107.00 IS CODE = 51 



      

       

 

                 

                 

               

              

          

    

         

           

               

             

                 

       

                       

        

                              

        

              

                      

 

                     

 

        

       

 

               

               

              

        

                  

          

                 

                      

 

                      

 

       

 

         

           

         

        

          

             

----------------------------------------------------------------------------

----------------------------------------------------------------------------

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 

>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

============================================================================ 

ELEVATION DATA: UPSTREAM(FEET) = 736.00 DOWNSTREAM(FEET) = 730.00 

CHANNEL LENGTH THRU SUBAREA(FEET) = 328.00 CHANNEL SLOPE = 0.0183 

CHANNEL BASE(FEET) = 50.00 "Z" FACTOR = 50.000 

MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00 

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.800 

*USER SPECIFIED(SUBAREA): 

NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT = .3500 

S.C.S. CURVE NUMBER (AMC II) = 0 

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 78.24 

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.00 

AVERAGE FLOW DEPTH(FEET) = 0.38 TRAVEL TIME(MIN.) = 1.82 

Tc(MIN.) = 21.54 

SUBAREA AREA(ACRES) = 3.36 SUBAREA RUNOFF(CFS) = 4.47 

AREA-AVERAGE RUNOFF COEFFICIENT = 0.371 

TOTAL AREA(ACRES) = 54.2 PEAK FLOW RATE(CFS) = 76.26 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 

DEPTH(FEET) = 0.38 FLOW VELOCITY(FEET/SEC.) = 2.94 

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 107.00 = 3699.00 FEET. 

**************************************************************************** 

FLOW PROCESS FROM NODE 107.00 TO NODE 108.00 IS CODE = 41 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

============================================================================ 

ELEVATION DATA: UPSTREAM(FEET) = 730.00 DOWNSTREAM(FEET) 

3 

724.00 

Existing conditions has four (4)
- 24" pipes. Due to limitations
in AES. Only three (3) - 28"
pipes were modeled.

= 

FLOW LENGTH(FEET) = 139.00 MANNING'S N = 0.024 

DEPTH OF FLOW IN 28.0 INCH PIPE IS 17.2 INCHES 

PIPE-FLOW VELOCITY(FEET/SEC.) = 9.21 

GIVEN PIPE DIAMETER(INCH) = 28.00 NUMBER OF PIPES = 

PIPE-FLOW(CFS) = 76.26 

PIPE TRAVEL TIME(MIN.) = 0.25 Tc(MIN.) = 21.79 

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 108.00 = 3838.00 FEET. 

**************************************************************************** 

FLOW PROCESS FROM NODE 108.00 TO NODE 108.00 IS CODE = 1 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 

============================================================================ 

TOTAL NUMBER OF STREAMS = 2 

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 

TIME OF CONCENTRATION(MIN.) = 21.79 

RAINFALL INTENSITY(INCH/HR) = 3.77 

TOTAL STREAM AREA(ACRES) = 54.15 

PEAK FLOW RATE(CFS) AT CONFLUENCE = 76.26 



 

                     

 

       

 

    

         

           

         

         

         

          

            

              

          

           

                      

 

                     

 

      

       

 

                 

                 

               

              

          

    

         

           

                

             

                 

       

                       

        

                                

        

              

                       

 

                     

 

      

       

 

----------------------------------------------------------------------------

----------------------------------------------------------------------------

----------------------------------------------------------------------------

**************************************************************************** 

FLOW PROCESS FROM NODE 110.00 TO NODE 111.00 IS CODE = 21 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

============================================================================ 

*USER SPECIFIED(SUBAREA): 

NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT = .3500 

S.C.S. CURVE NUMBER (AMC II) = 0 

INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00 

UPSTREAM ELEVATION(FEET) = 856.00 

DOWNSTREAM ELEVATION(FEET) = 844.00 

ELEVATION DIFFERENCE(FEET) = 12.00 

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.267 

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION! 

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.427 

SUBAREA RUNOFF(CFS) = 0.29 

TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.29 

**************************************************************************** 

FLOW PROCESS FROM NODE 111.00 TO NODE 112.00 IS CODE = 51 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 

>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

============================================================================ 

ELEVATION DATA: UPSTREAM(FEET) = 844.00 DOWNSTREAM(FEET) = 742.00 

CHANNEL LENGTH THRU SUBAREA(FEET) = 436.00 CHANNEL SLOPE = 0.2339 

CHANNEL BASE(FEET) = 50.00 "Z" FACTOR = 50.000 

MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00 

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.039 

*USER SPECIFIED(SUBAREA): 

NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT = .3500 

S.C.S. CURVE NUMBER (AMC II) = 0 

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.75 

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.71 

AVERAGE FLOW DEPTH(FEET) = 0.02 TRAVEL TIME(MIN.) = 4.24 

Tc(MIN.) = 10.50 

SUBAREA AREA(ACRES) = 1.37 SUBAREA RUNOFF(CFS) = 2.90 

AREA-AVERAGE RUNOFF COEFFICIENT = 0.350 

TOTAL AREA(ACRES) = 1.5 PEAK FLOW RATE(CFS) = 3.11 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 

DEPTH(FEET) = 0.03 FLOW VELOCITY(FEET/SEC.) = 2.19 

LONGEST FLOWPATH FROM NODE 110.00 TO NODE 112.00 = 536.00 FEET. 

**************************************************************************** 

FLOW PROCESS FROM NODE 112.00 TO NODE 108.00 IS CODE = 51 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 

>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

============================================================================ 



                 

                 

                

              

          

    

         

           

                

             

                 

       

                       

        

                               

        

              

                      

 

                      

 

       

        

 

         

           

         

        

           

             

      

                           

                     

                                   

                                    

         

         

        

                    

                

                         

                         

        

                   

----------------------------------------------------------------------------

ELEVATION DATA: UPSTREAM(FEET) = 742.00 DOWNSTREAM(FEET) = 724.00 

CHANNEL LENGTH THRU SUBAREA(FEET) = 866.00 CHANNEL SLOPE = 0.0208 

CHANNEL BASE(FEET) = 0.00 "Z" FACTOR = 50.000 

MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 1.00 

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.251 

*USER SPECIFIED(SUBAREA): 

NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT = .4000 

S.C.S. CURVE NUMBER (AMC II) = 0 

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 7.31 

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.90 

AVERAGE FLOW DEPTH(FEET) = 0.28 TRAVEL TIME(MIN.) = 7.60 

Tc(MIN.) = 18.11 

SUBAREA AREA(ACRES) = 4.92 SUBAREA RUNOFF(CFS) = 8.37 

AREA-AVERAGE RUNOFF COEFFICIENT = 0.388 

TOTAL AREA(ACRES) = 6.4 PEAK FLOW RATE(CFS) = 10.55 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 

DEPTH(FEET) = 0.32 FLOW VELOCITY(FEET/SEC.) = 2.09 

LONGEST FLOWPATH FROM NODE 110.00 TO NODE 108.00 = 1402.00 FEET. 

**************************************************************************** 

FLOW PROCESS FROM NODE 108.00 TO NODE 108.00 IS CODE = 1 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 

>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 

============================================================================ 

TOTAL NUMBER OF STREAMS = 2 

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 

TIME OF CONCENTRATION(MIN.) = 18.11 

RAINFALL INTENSITY(INCH/HR) = 4.25 

TOTAL STREAM AREA(ACRES) = 6.39 

PEAK FLOW RATE(CFS) AT CONFLUENCE = 10.55 

** CONFLUENCE DATA ** 

STREAM RUNOFF Tc INTENSITY AREA 

NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE) 

1 76.26 21.79 3.772 54.15 

2 10.55 18.11 4.251 6.39 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 

CONFLUENCE FORMULA USED FOR 2 STREAMS. 

** PEAK FLOW RATE TABLE ** 

STREAM RUNOFF Tc INTENSITY 

NUMBER (CFS) (MIN.) (INCH/HOUR) 

1 73.91 18.11 4.251 

2 85.63 21.79 3.772 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

PEAK FLOW RATE(CFS) = 85.63 Tc(MIN.) = 21.79 



            

                      

 

                     

 

       

 

    

         

           

         

        

        

          

            

              

          

           

                      

 

                     

 

      

       

 

                

                

               

              

          

    

         

           

               

             

                 

       

                     

        

                              

        

              

                      

 

                     

 

----------------------------------------------------------------------------

----------------------------------------------------------------------------

----------------------------------------------------------------------------

TOTAL AREA(ACRES) = 60.5 

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 108.00 = 3838.00 FEET. 

**************************************************************************** 

FLOW PROCESS FROM NODE 200.00 TO NODE 201.00 IS CODE = 21 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

============================================================================ 

*USER SPECIFIED(SUBAREA): 

NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT = .3500 

S.C.S. CURVE NUMBER (AMC II) = 0 

INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00 

UPSTREAM ELEVATION(FEET) = 1122.00 

DOWNSTREAM ELEVATION(FEET) = 1096.00 

ELEVATION DIFFERENCE(FEET) = 26.00 

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.267 

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION! 

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.427 

SUBAREA RUNOFF(CFS) = 0.29 

TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.29 

**************************************************************************** 

FLOW PROCESS FROM NODE 201.00 TO NODE 202.00 IS CODE = 51 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 

>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

============================================================================ 

ELEVATION DATA: UPSTREAM(FEET) = 1096.00 DOWNSTREAM(FEET) = 736.00 

CHANNEL LENGTH THRU SUBAREA(FEET) = 1658.00 CHANNEL SLOPE = 0.2171 

CHANNEL BASE(FEET) = 50.00 "Z" FACTOR = 50.000 

MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00 

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.950 

*USER SPECIFIED(SUBAREA): 

NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT = .3500 

S.C.S. CURVE NUMBER (AMC II) = 0 

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 10.59 

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.44 

AVERAGE FLOW DEPTH(FEET) = 0.06 TRAVEL TIME(MIN.) = 8.03 

Tc(MIN.) = 14.30 

SUBAREA AREA(ACRES) = 11.30 SUBAREA RUNOFF(CFS) = 19.58 

AREA-AVERAGE RUNOFF COEFFICIENT = 0.350 

TOTAL AREA(ACRES) = 11.4 PEAK FLOW RATE(CFS) = 19.75 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 

DEPTH(FEET) = 0.09 FLOW VELOCITY(FEET/SEC.) = 4.19 

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 202.00 = 1758.00 FEET. 

**************************************************************************** 

FLOW PROCESS FROM NODE 202.00 TO NODE 203.00 IS CODE = 41 



        

       

 

               

               

     

        

           

                  

          

                 

                      

 

                     

 

         

 

          

    

        

           

       

                  

                       

       

 

                     

 

       

 

    

         

           

          

         

         

           

            

          

           

                      

 

                     

 

      

       

 

----------------------------------------------------------------------------

----------------------------------------------------------------------------

----------------------------------------------------------------------------

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 

>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<< 

============================================================================ 

ELEVATION DATA: UPSTREAM(FEET) = 736.00 DOWNSTREAM(FEET) = 734.00 

FLOW LENGTH(FEET) = 192.00 MANNING'S N = 0.024 

ASSUME FULL-FLOWING PIPELINE 

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.29 

PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA) 

GIVEN PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1 

PIPE-FLOW(CFS) = 19.75 

PIPE TRAVEL TIME(MIN.) = 0.51 Tc(MIN.) = 14.81 

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 203.00 = 1950.00 FEET. 

**************************************************************************** 

FLOW PROCESS FROM NODE 203.00 TO NODE 203.00 IS CODE = 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

============================================================================ 

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.840 

*USER SPECIFIED(SUBAREA): 

GENERAL COMMERCIAL RUNOFF COEFFICIENT = .6100 

S.C.S. CURVE NUMBER (AMC II) = 0 

AREA-AVERAGE RUNOFF COEFFICIENT = 0.3684 

SUBAREA AREA(ACRES) = 0.87 SUBAREA RUNOFF(CFS) = 2.57 

TOTAL AREA(ACRES) = 12.3 TOTAL RUNOFF(CFS) = 21.88 

TC(MIN.) = 14.81 

**************************************************************************** 

FLOW PROCESS FROM NODE 300.00 TO NODE 301.00 IS CODE = 21 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 

============================================================================ 

*USER SPECIFIED(SUBAREA): 

NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT = .3500 

S.C.S. CURVE NUMBER (AMC II) = 0 

INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00 

UPSTREAM ELEVATION(FEET) = 727.00 

DOWNSTREAM ELEVATION(FEET) = 726.30 

ELEVATION DIFFERENCE(FEET) = 0.70 

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 8.533 

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.906 

SUBAREA RUNOFF(CFS) = 0.24 

TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.24 

**************************************************************************** 

FLOW PROCESS FROM NODE 301.00 TO NODE 302.00 IS CODE = 51 

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 

>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<< 

============================================================================ 
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ELEVATION DATA: UPSTREAM(FEET) = 726.30 DOWNSTREAM(FEET) = 726.00 

CHANNEL LENGTH THRU SUBAREA(FEET) = 453.00 CHANNEL SLOPE = 0.0007 

CHANNEL BASE(FEET) = 0.00 "Z" FACTOR = 50.000 

MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00 

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.114 

*USER SPECIFIED(SUBAREA): 

NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT = .3500 

S.C.S. CURVE NUMBER (AMC II) = 0 

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.64 

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 0.36 

AVERAGE FLOW DEPTH(FEET) = 0.30 TRAVEL TIME(MIN.) = 20.80 

Tc(MIN.) = 29.34 

SUBAREA AREA(ACRES) = 2.39 SUBAREA RUNOFF(CFS) = 2.60 

AREA-AVERAGE RUNOFF COEFFICIENT = 0.350 

TOTAL AREA(ACRES) = 2.5 PEAK FLOW RATE(CFS) = 2.71 

END OF SUBAREA CHANNEL FLOW HYDRAULICS: 

DEPTH(FEET) = 0.36 FLOW VELOCITY(FEET/SEC.) = 0.41 

LONGEST FLOWPATH FROM NODE 300.00 TO NODE 302.00 = 503.00 FEET. 

============================================================================ 

END OF STUDY SUMMARY: 

TOTAL AREA(ACRES) = 2.5 TC(MIN.) = 29.34 

PEAK FLOW RATE(CFS) = 2.71 

============================================================================ 

============================================================================ 

END OF RATIONAL METHOD ANALYSIS 
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