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1.0 INTRODUCTION 
 

1.1 PROJECT INTRODUCTION AND BACKGROUND 

The proposed Cielo Vista Project, Tract No. 17341 site encompasses approximately 84 acres 
located in unincorporated Orange County, within the city sphere of Yorba Linda.  The project 
sits within the foothills of Yorba Linda and is bounded by Dorinda Road and Aspen Way to the 
west; Via Del Agua and Stonehaven Drive to the south, east-west trending hills with v-shaped 
canyons to the east and existing residential units to the north.  Adjacent land uses include 
residential properties to the west and south of the site.  A Vicinity Map is included in Section 
1.4. 
 
Under existing conditions, the project site is vacant, with the exception of several operational 
and abandoned oil wells and various dirt access roads and trails that traverse the site.  The 
project site has been subject to a mineral lease for oil production as part of the Esperanza Oil 
Field.  Oil production facilities within the project site include both operational and abandoned 
wells, one idle well and tank batteries, unimproved oil field service roads, and unimproved 
drill pad sites scattered throughout the site.   
 
The Project proposes to develop a maximum of 112 single-family dwellings and associated 
infrastructure within two Planning Areas.  Planning Area 1 (south site), located in the southerly 
portion of the site, would include 95 residences within 41.3 gross acres with access provided 
through Via Del Agua along the south of the site.  Planning Area 2 (north site), located in the 
northwesterly part of the site, would include 17 residences within 6.4 gross acres with access 
provided from Aspen Way to the west.   

1.2 PURPOSE OF THIS REPORT 

The purpose of this “conceptual” analysis is to identify and analyze the pre and post-project 
drainage conditions in order to provide adequate drainage facilities for the proposed Cielo 
Vista residential development located in unincorporated County of Orange, California.   

This Conceptual Drainage Study will analyze and compare the 10-year, 25-year and 100-year 
storm events for the existing and proposed conditions. Outcomes of the analysis will facilitate 
the conceptual layout of a drainage system in support of the project Environmental Impact 
Report (EIR) to adequately convey storm runoff through the site without adversely impacting 
surrounding areas, neighboring properties, and/or existing storm drain facilities.  

This report also includes a discussion of the MS4 stormwater requirements for the County of 
Orange and will integrate a water quality concept that will be further described in a separate 
Conceptual WQMP. 

 

      



CIELO VISTA TRACT 17341 
Conceptual Drainage Study  October 2015 

 
 

 

FUSCOE ENGINEERING, INC.  5 

1.3 REFERENCES 

The following references were used to evaluate hydrologic conditions and water quality 
requirements: 

• Orange County Hydrology Manual (October 1986) 

• Orange County Hydrology Manual Addendum No. 1 (1996) 

• Orange County Local Drainage Manual (January 1996) 

• Orange County MS4 Permit.  Order No. R8-2009-0030, NPDES Permit No. 
CAS618030 as Amended by Order No. R8-2010-0062. 
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1.4 PROJECT SITE LOCATION MAP 

 
The Project Site is identified in the location map shown below. 
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2.0 EXISTING TOPOGRAPHIC & HYDROLOGIC 
CONDITIONS 
 

2.1 EXISTING TOPOGRAPHY 

The approximate 84-acre project site is characterized by steeply sloping hillsides vegetated by 

scrub and chaparral.  Runoff from the site is directed to drainages that slope southwesterly 

with slopes varying from two percent (2%) to areas as steep as 1.5:1.  Side sloped canyons, to 

which the drainages are located, have slopes up to 2:1 with some locally steeper and flatter 

elements.  Elevations range from 560 feet above mean sea level (MSL) in the southern 

portions of the project site, to approximately 885 feet above MSL at the highest point in the 

northern portions of the project site.  With the exception of the few on-site oil production 

facilities, the site is nearly a 100 percent pervious area. 

2.2 EXISTING DRAINAGE PATTERN 

For purposes of this hydrology discussion, the project site is generally described as consisting 

of two distinct areas: Planning Area 1 (approximately 41.3 acres, located in the southerly 

portion of the site, also known as the South Site) and Planning Area 2 (approximately 42.7 

acres, located in the northwesterly part of the site, also known as the North Site). 

The project site is downstream of four significant offsite natural tributary areas that drain via 

overland flow through natural flow paths, which are ultimately intercepted by the drainage 

systems described in Section 2.3.  The four tributary areas from the east, identified as Creeks 

‘A’, ‘B’, ‘C’, and ‘D’, pass through the project site and are illustrated in the existing hydrology 

maps located in Appendix A.  Additionally, a major tributary runoff from the northwest 

emanates from the existing residential Tract 9813 and is conveyed towards the Cielo Vista 

project via an 84” R.C.P. which then joins Creek ‘D’.  The natural onsite terrain conveys the 

flows through the site towards downstream offsite drainage facilities.  

 

Natural runoff from the onsite and offsite tributary areas are directed towards three receiving 

storm drain systems located downstream of the project at the following locations;  

 

1. An 8’ wide by 7’ high RCB, located at Stonehaven Drive to the south (referred to as 
the “Southern Boundary”). 
 

2. A 36-inch RCP, located just east of Dorinda Road, north of Felipa Road (referred to as 
“Dorinda Road”).   
 

3. Esperanza Channel, located between San Antonio Road and Via Corona to the west 
of the project site (referred to as the “Western Boundary”). 
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These three facilities will intercept storm flows discharged from the project site.  The North Site 

drains to the Western Boundary, while the South Site drains to both the Southern Boundary 

and Dorinda Road.     

Runoff from the North Site, inclusive of four large offsite tributaries (Creeks ‘B’, ‘C’, ‘D’ and 

Tract 9813), converge onsite prior to leaving the property at the western project boundary.  

These combined flows (identified as Creek ‘F’) continue to drain via overland flow where they 

are intercepted by Esperanza Channel located adjacent to San Antonio Road.   

A large offsite natural tributary area located to the west of the project site (Creek ‘E’), drains to 

the receiving southern portion of the project site, discharging to the receiving box culvert (8-

feet by 7-feet) storm drain located within Stonehaven Drive.  Approximately 17.8 acres, 

comprised of 13 acres of onsite from the South Site and 4.8 acres of offsite storm flows drain 

to a 36-inch RCP at Dorinda Road (Creek ‘E’).   

2.3 EXISTING OFFSITE STORM DRAIN FACILITIES 

As noted previously, the project site experiences offsite surface drainages from the north, 
northwest, and easterly areas.  In order to accurately document the offsite existing drainage 
conditions, field investigations were performed along with reviewing aerials, various historical 
photos and as-built plans.  There is one upstream offsite drainage facilities from Tract 9813 
as described previously that discharges storm flows towards the project. 
 
Upstream Storm Drain – Currently one existing storm drain facility discharges storm flows 
towards to the site. Detailed information for this facility is summarized below; 
 

Table 2.3-1    Flowrate (cfs) 

Description Type Size Ownership 25 year 100 year 

Tract 9813 (1) Circular Pipe 84" City of Yorba Linda 1160 (2) 1580 (2) 
Notes: 

1. Previous drainage studies in support of the Project EIR include Tract 9813 within Creek ‘D’ tributaries and analyses. 
2. Flow rates are based upon the Preliminary Drainage Report for the Esperanza Hills Project, dated June 20, 2013. 

 
Downstream Storm Drain Point of Connection – Each of the three existing storm drain facilities 

downstream of the project as described in Section 2.2 are publically owned and maintained.  

The drainage inlets off Stonehaven Drive and Dorinda Road are owned and maintained by the 

city of Yorba Linda, whereas the drainage inlet at Esperanza Channel off San Antonio Road is 

owned and maintained by OCFCD.  Each system outlets to the Santa Ana River, 

approximately two miles south of the project site.  These storm drain facilities currently have 

adequate capacity to accommodate existing storm flows.  The proposed project will propose a 

drainage design that will not exceed the current conveyance capacity of the existing 

downstream facilities. Detailed storm drain information for each facility is provided as follows; 
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Table 2.3-2    Flowrate (cfs) 

Description Type Size Ownership 25 year 100 year 
Esperanza 
Channel Open Channel 13’x11’ OCFCD 2593.6 3470.2 

Storm Drain at 
Dorinda Rd. Circular Pipe 36” RCP City of Yorba Linda 39.4 52.3 

RCB at 
Stonehaven Dr. RCB 8’x7’ City of Yorba Linda 890.4 1195.5 

 
See “Base Map of Drainage Facilities in Orange County” – Sheet No. 9 for facility ownership 
identification (located in Appendix E).  Existing plans for each offsite drainage facility are 
located in Appendix E. 
 

2.4 EXISTING ONSITE STORM DRAIN FACILITIES   

There are no known onsite drainage facilities that discharge storm flows onto the project or 
convey storm flows through the project.  All storm flows are currently conveyed through the site 
via natural v-shaped surface drainages. 

3.0 HYDROLOGY  
 

3.1 STORM FREQUENCY 

Per Orange County’s requirements, the design storm for this project various based upon the 
design facilities, a 10-year, 25-year, and 100-year storm event is analyzed and modeled as 
applicable.  The 100-year storm event will be analyzed to model the off-site tributary flows 
and hydraulic conveyance through the project.  The 25-year storm will be analyzed for the 
proposed condition street capacities and hydraulic conveyance of the onsite storm drain 
facilities.  Ultimately habitable building floor elevations must be designed to be at least 1 foot 
above the 100-year flood water surface.  

3.2 METHODOLOGY 

The area of the study site is under the jurisdiction of the County of Orange, Department of 
Public Works.   

The County of Orange accepts methodologies and practices as described in the Orange 
County Hydrology Manual and the Orange County Local Drainage Manual – January 1996.  
The Orange County Hydrology Manual uses a return period of 10-year, 25-year, and 100-
year storm event to describe drainage characteristics and design capacity.  

The computer program used for this report to perform hydrologic calculations is the 
CivilCadd/Civil Design Engineering Software, Version 7.0 program packaged 2005 by 
Bondiman and Associates, Inc.  This software has been identified as acceptable software 
within the County of Orange.  

Civil Design’s Rational Hydrology Program and Unit Hydrograph Analysis was used to 
determine all runoff tributary to Planning Area 1.  Included in this area of study are the areas 
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tributary to project outfall for the existing 8’x7’ RCB at Stonehaven Dr. (Creek ‘A’) and existing 
36” RCP at Dorinda Road (Creek ‘E’). 

For Planning Area 2 upstream tributary runoff was sourced from the approved “Preliminary 
Drainage Reports for Esperanza Hills Property, Option 2” prepared by KWC Engineers, dated 
May 2013.  Specifically Creek ‘B’, ‘C’ and ‘D’ are all tributary to the northern portion of the 
subject property and areas adjacent to Planning Area 2.  This study area encompasses all 
runoff tributary to the existing project outfall of Esperanza Channel (Creek ‘F’), located at San 
Antonio Road. For key portions along the perimeter of the site, the runoff was based on 
prorated Q’s from KWC’s analysis, unless otherwise identified.  Existing drainage subareas B-
1, F-1 and F-2 were calculated using Civil Design’s Rational Hydrology Program with user 
defined time of concentration of upstream portions from KWC’s study. 

3.3 EXISTING CONDITION HYDROLOGY 

As described in Section 2.2, five major drainage tributaries flow towards the project are 
identified as Creeks ‘A’, ‘B’, ‘C’, ‘D’ and Tract 9813 tributary.  Table 3.3-1 below summarizes 
the existing 25-year and 100-year storm event flow rates as applicable and tributary area for 
each creek at various points of interest (indicated as node points on the existing hydrology 
maps in Appendix A).  The nodal points of interest are at the east property boundary, west 
property boundary and the downstream point of connection to existing facilities.  Downstream 
Creek ‘F’ is also summarized at its point of connection with the beginning of the Esperanza 
Channel. 

Per this study, the entire tributary area for Creek ‘A’ was analyzed and modeled to the two 
points of interest described in Section 3.2. For Creeks ‘B’, ‘C’, ‘D’, and Tract 9813 tributary, 
hydrologic data from the County approved Esperanza “Preliminary Drainage Report” was 
utilized to obtain various storm frequency volumetric flow rates as applicable to the Cielo Vista 
project.  Each drainage course was then analyzed from this point to its downstream existing 
facility point of connection. 

See Figures A.1, A.2 and A.3 for Existing Condition Hydrology Maps for Watershed A (Creek 
‘A’), Watershed E (Creek ‘E’) and Planning Area 2 respectively.  See Figure 9 from the 
approved “Preliminary Drainage Reports for Esperanza Hills Property, Option 2” (Appendix D) 
for upstream tributary flows to Planning Area 2. 

Table 3.3-1 

Creek Node Description Existing Runoff (CFS) Area 

Watershed     100-Yr 25-Yr Acres 

B-1 201 B Creek at east PL 427.1 319.2 16.7 

B-2 202 Subarea B-2 at east PL 4.5 3.3 1.8 

B-3 203 Subarea B-3 at east PL 18.2 13.6 7.3 

C 304 C Creek at east PL 1409.6 1054.9 647.2 

C-1 301 Subarea C-1 at east PL 8.0 6.0 3.2 

C-2 302 Subarea C-2 at east PL 3.2 2.4 1.3 

C-3 303 Subarea C-3 at east PL 12 8.9 4.8 
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Table 3.3-1 

Creek Node Description Existing Runoff (CFS) Area 

Watershed     100-Yr 25-Yr Acres 

D-1 401 Subarea D-1 at west PL 14.7 10.0 5.4 

D-2 402 Subarea D-2 at west PL 2.0 1.5 0.8 

D-3 403 Subarea D-3 at west PL 9.0 6.7 3.8 

C 305 C Creek at C and D Confluence 1409.6 1054.9 647.2 

D 404 D Creek at C and D Confluence 1580.8 1160.7 435.6 

B 204 B Creek at B and C Confluence 456.5 338.5 217.7 

F 501 F Creek Downstream from Confluence 3401.8 2543.0 1366.0 

F-1 603 F Creek at west PL 3406.1 2546.2 1368.6 

F-2  606 F Creek at San Antonio Rd. Inlet 3470.2 2593.6 1401.6 

 

See “Planning Area 2 – Existing Hydrology Map” (Figure B.3) in Appendix A for node and 
watershed locations. 
 

3.4 DEBRIS BASIN 

It has been understood that the county of Orange defers to the Army Core of Engineers LA 
District Debris methods and requirements.  In order to accommodate this criteria and to 
protect the proposed storm drain system from debris laden flows, the development project 
proposes three debris basin as shown in Figures B.2 and B.3.   

One debris Basin is proposed for a drainage tributary of approximately 636 acres, which 
enters the project site at the easterly property line within Planning Area 1 identified as Creek 
‘A’.  The total debris potential volume for this tributary is approximately 4500 CY, based upon 
the calculations provided in Appendix C.  An area within the project boundary between most 
easterly cul-de-sac and the property line is designated for a debris basin and shown on the 
proposed condition Hydrology Map Figure B-2.  Further details for calculations and basin 
design will be provided at the TTM level.  If additional area is needed to capture the required 
debris volume, the proposed lots in this area may be utilized for the construction of a debris 
basin. 

The remaining areas of the project where offsite storm flows must be intercepted in order to 
convey peak storm flows safely through the project will not require debris basins based upon 
the Army Core of Engineers LA District Debris methods and requirements (due to the relative 
small natural tributary areas).  Therefore storm drain facilities for these drainages will be 
designed to pass a bulked flow rate based upon the County’s current requirements.  

3.5 PROPOSED CONDITION HYDROLOGY 

The proposed condition will consist of a maximum 112 single-family dwelling units along with 
neighborhood open space and related planning infrastructure required to accommodate the 
Cielo Vista hillside community. Planning Area 1 is comprised of 95 single-family homes and 
Planning Area 2 is comprised of 17 single-family homes.  Each Planning Area proposes 
quarter acre residential lots as its land use.  A hydrology study was prepared for the onsite 
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proposed conditions and analyzed a 25-year storm event in order to conceptually design 
storm drain alignments and estimate storm drain facility sizes. Furthermore a second 
hydrology study was prepared for the proposed condition, which analyzes a 100-year and 10-
year storm event in order to provide conveyance for offsite storm flows through the proposed 
project and their impacts to the downstream point of connections.  These studies were 
conducted for both Planning Area 1 and Planning Area 2. 

Planning Area 1- Generally, the onsite drainage patterns for the proposed condition will be 
consistent with the existing condition.  The site will be graded to slope in a southerly direction 
and the majority of the on-site flows (approximately 31.9 acres within the limits of 
construction) will be directed towards Stonehaven Drive, joining an existing City of Yorba 
Linda maintained 8’x7’ reinforced concrete box (RCB) E06501.  Creek ‘A’ also enters this 
existing facility as it will cross the southeasterly tip of the proposed south site development.  
This portion of the site will be filled to create development area (see Planning Area 1 - 
Proposed Hydrology Map - Figure A.2).  The portion of Creek ‘A’ that resides upstream of the 
development will remain natural. 

One adjacent localized creek, Creek ‘E’ also traverses the southwesterly portion of the site 
and will be filled to create the development area.  This results in roughly 2.2 acres of the 
proposed developed portions of Planning Area 1, which will drain to the westerly property line 
as previous described, to be conveyed southerly and directed offsite towards the existing City 
of Yorba Linda maintained 36-inch storm drain line at Dorinda Road as described in Section 
2.3. 

Total watershed area tributary to Creek ‘A’ totals 674 acres with 41.3 acres (≈ 6.1%) 
comprising the development area and 632.7 acres (≈ 93.9%) comprising upstream natural 
canyon areas. 

Planning Area 2- The north and south sites will be separated by a natural creek approximately 
50 feet below proposed pad elevations.  Generally, the onsite drainage patterns for the 
proposed condition will be consistent with the existing condition as well.  Creeks ‘C’ and ‘D’, 
as described in the existing condition, will cross the North Site and will be filled to create the 
development area.  Just south of the North Site development area, Creeks ‘C’ and ‘D’ 
confluence with a third creek, Creek ‘B’ thus becoming Creek ‘F’, which then drains 
downstream approximately one-half mile in a southwesterly direction before entering the 
County of Orange’s Esperanza Channel drainage facility at San Antonia Road (see Planning 
Area 2 – Existing Hydrology Map - Figure A.3).  Creek ‘B’, Creek ‘F’ and those portions of 
Creeks ‘C’ and ‘D’ that reside upstream of the development will remain natural.   

Total watershed area tributary to Creeks ‘B’, ‘C’, ‘D’ and ‘F’ totals 1,401.6 acres with 7.2 
acres (≈ 0.5%) comprising development area and 1,371.3 acres (≈ 99.5%) comprising 
upstream natural canyon areas. Post development conditions results in an increase of runoff 
flows toward ‘F’ Creek.  This increase will be detained onsite to maintain predevelopment 
conditions. 

A comparison table between the pre and post project conditions is provided below for the 10, 
25 and 100-year storm events at the downstream point of connections. Per As-Built plans, the 
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existing capacity of the 8’x7’ RCB is 1,200 cfs and the existing capacity of the 36” RCP at 
Dorinda Road is 46.87 cfs (As-Built storm drain plans are located in Appendix E).  

Hydrology Calculations for Table 3.5-1 below are provided in Appendix C. 

*Calculated using the existing conditions flow rate (CFS/Acre) applied to the remaining area tributary to 
the 36” RCP outlet. 
 

4.0 PROPOSED STORM DRAIN FACILITIES 
 

The proposed onsite storm drain facilities will consist of a combined bulked and clear flow, 
low flow water quality, and peak flow conveyance system for Planning Area 1 and a combined 
low flow water quality and peak flow conveyance system for Planning Area 2.  Planning Area 
2 will integrate some level of detention.  
 
Planning Area 1- A debris basins is proposed at the easterly property boundary within 
Planning Area 1, which will de-bulk approximately 636 acres of offsite undeveloped tributary 
storm flows. Clear flows will then leave the basin and be conveyed through the site via a 
proposed 8x7 RCB with a transition inlet to allow open flow into the system and prevent 
upstream ponding.  The proposed development will be designed to allow for onsite flows to 
be directed towards proposed local streets and then intercepted by proposed catch basins.  
Once the storm flows are within the proposed storm drain system, flows will be conveyed to 
water quality facilities as required and then ultimately to the proposed 8x7 RCB, prior to 
leaving the project boundary, and joining the existing downstream facility in Stonehaven drive 
as described in Section 2.3. 
 
The existing facility in Stonehaven has a hydraulic design capacity of 1,200 cfs, per the as-
built plans locate in Appendix E.  The proposed grading design of the site causes an increase 
in tributary area to the existing downstream RCB as flows are being diverted from the existing 
Creek ‘E’ adjacent to the west.  In order to not exceed design capacity of the existing 8’x7’ 
RCB and to maintain drainage patterns similar to predeveloped conditions, a portion of on-
site runoff will be bifurcated from the proposed storm drain to the west towards Creek ‘E’ and 
ultimately discharging to the existing 36” RCP at Dorinda Road (See Figures B.1 and B.2 in 
Appendix B).  This will ensure the existing capacity of the existing downstream facilities are not 
exceeded (See Table 4.0-1).  
 

Table 3-5.1 

Unmitigated Hydrology Calculations Summary Table 

  

South Outlet – 8’x7’ RCB  
(PA 1) 

Southwest Outlet – 36” RCP  
(PA 1) 

West Outlet at PL – ‘F’ Creek 
(PA 2) 

Q100 
(cfs) 

Q25  
(cfs) 

Q10  
(cfs) 

Q100 
(cfs) 

Q25 
(cfs) 

Q10 
(cfs) 

Q100 
(cfs) 

Q25  
(cfs) 

Q10 
(cfs) 

Existing 1195.5 890.4 658.0 52.3 39.4 31.7 3406.1 2546.2 2046.6 

Proposed 1217.5 909.9 672.8 14.1* 10.6* 8.6* 3413.5 2551.8 2056.3 

Change +22.0 +19.5 +14.8 -38.2 -28.8 -23.1 +7.4 +5.6 +9.7 
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A system of bioretention basins will be installed to provide water quality treatment in order to 
comply with the North Orange County Technical Guidance Document (further described in 
the Cielo Vista project specific Conceptual WQMP).   
 
Planning Area 2 - North site drainage improvements will include the interception of Creeks ‘C’ 
and ‘D’ runoff at the project’s upstream interface and conveyance of said runoff along the 
easterly edge of the developed area, and outlet south of the project site via a proposed 96” 
RCP.  On-site local catch basins and drains will intercept storm flows and convey improved 
area runoff through the site to a proposed water quality facility. A multiple use basin for 
mitigating water quality, and potential hydromodification is proposed in line of the onsite flow 
within the southerly portion of this planning area and upstream of the outlet location.  The 
proposed basin will have a total storage of approximately 0.42 acre-ft of which the lower 
portions will be utilized for bio-filtration and hydromodification mitigation with the higher 
portions provided for detention. 
 
A 96” RCP is proposed near the westerly boundary just east of an existing 100’ wide Southern 
California Gas Co. easement. This system will intercept approximately 1410 cfs from Tract 
9813 as described in Section 3.3 and convey these storm flows through Planning Area 2 back 
to its original flow path within Creek ‘C’, just before its confluence with Creek ‘B’.  Only 
“clean” storm flows from the onsite development will join this system (See Figure B.3 in 
Appendix B). 
 
The low flow water quality system and bio-filtration portion of the proposed basin will provide 
water quality treatment in order to comply with the North Orange County Technical Guidance 
Document (further described in the Cielo Vista project specific Conceptual WQMP).   
 
Tributary runoff for Planning Area 1 (Creeks ‘A’ and ‘E’) actually decreases in post 
development conditions.  The existing condition is steep hillsides which does not allow for 
much infiltration.  Therefore with the graded portions of Planning Area 1 reducing portions of 
steeper hillsides, at the conceptual level of analysis, it seems feasible that there may be a slight 
reduction of tributary runoff flows. 
 
The post developed conditions for Planning Area 1 results in a reduction of overall site runoff 
and therefore by utilizing a bifurcation design to balance storm discharges, detention is not 
required.  Conceptually, a 30” storm drain mainline within Street ‘B’ can convey 
approximately 36 cfs (5% slope) emanating from Area A1 per Figure 1-1 of the WQMP, which 
results in 3.8 cfs/acre.  The bifurcation structure adjacent to Lot A will be designed to split off 
approximately 22 cfs from this line during a 100 year storm event and convey these flows to 
the existing 36” RCP via an 24” RCP as described in the report. The design of this structure as 
attached will ensure that the 85th percentile storm and hydromodification mitigation flows will 
also be split off at this location.  These flows are 0.55 cfs and 12.74 cfs, respectfully. 

Table 4.0-1 below compares predevelopment and post development (mitigated) hydrologic 
conditions at adjacent downstream conveyance points from both Planning Areas 1 and 2.  
Note that Overall, the post developed conditions for the Project (including both Planning 
Areas 1 and 2) will not exceed the predeveloped conditions at the downstream drainage 
facilities. 
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Hydrology Calculations for Table 4.0-1 below are provided in Appendix C. 

 
The proposed drainage facilities described in this report will provide for adequate flood 
control protection per the current County of Orange Hydrology Manual and the County of 
Orange Local Drainage Manual requirements.  The proposed project will reduce the storm 
flow rate at each discharge location for the various studied storm events to meet Orange 
County Public Works and other agency standard guidelines to ensure discharge velocities at 
this location are non-erosive, less than 5 fps.  A detailed design for an energy dissipating 
structure will be prepared at the TTM stage. 
 
Based upon the hydrologic analyses performed for the pre and post project conditions, the 
upstream and downstream properties will not experience any significant drainage impacts.   
 
 

5.0 CONCLUSION 
 
Given that the Project would be designed to maintain existing drainage patterns and post 

development runoff volume would not significantly exceed the pre-development condition, the 

post-project site would not result in significant hydrology impacts downstream such that 

flooding or erosion would occur on- or off-site.  Furthermore, based upon the mitigation 

measures described in the above sections of this report, the Project would not create or 

contribute runoff water which would exceed the capacity of existing or planned storm water 

drainage.1   

                                                      
1  County of Orange/Santa Ana Region Priority Project Water Quality Management Plan: Cielo Vista Tentative 

Tract 17341, prepared by Charles Hartman & Associates in August 2012.   

Table 4.0-1 

Mitigated Hydrology Calculations Summary Table 

  

South Outlet – 8’x7’ RCB  
(PA 1) 

Southwest Outlet – 36” 
RCP  

(PA 1) 

West Outlet at PL – ‘F’ Creek 
(PA 2) 

Q100 
(cfs) 

Q25  
(cfs) 

Q10  
(cfs) 

Q100 
(cfs) 

Q25 
(cfs) 

Q10 
(cfs) 

Q100 
(cfs) 

Q25  
(cfs) 

Q10 
(cfs) 

Predevelopment 1195.5 890.4 658.0 52.3 39.4 31.7 3406.1 2546.2 2046.6 

Postdevelopment 
(Mitigated)  

1195.5 890.4 658.0 36.1 30.1 23.4 3406.1 2546.2 2046.6 

Change 0 0 0 -16.2 -9.3 -8.3 0 0 0 

Detention Basin 
(Mitigated)  

N/A N/A N/A N/A N/A N/A 7.4 5.6 9.7 
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APPENDICES 
 



 
 

APPENDIX A: 
Existing Hydrology Maps 




