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1. Introduction 
 

This study analyzes the Heritage Fields Project 2012 - General Plan Amendment and 
Zone Change (the "2012 Modified Project"), more specifically the Average Ap (average 
perviousness) factor, peak discharge amount,  and drainage boundaries were compared 
to the 2011 Approved Project. As part of the 2011 SEIR, the County of Orange  and the 
City approved, the Amendment to PA 51 and PA 30 Watershed Update: Bee Canyon 
Channel, Agua Chinon Channel, Borrego Canyon Channel, Serrano Creek Channel, and 
Upper San Diego Creek, dated July 26, 2011 and the Amendment to Planning Area 51 
Marshburn Watershed Update, dated August 4, 2011 (the "Master Plans").    

The watersheds analyzed in this study include: Agua Chinon Channel (County of Orange 
Flood Control Facility number -F18), Borrego Canyon Channel (F20), Serrano Creek 
Channel (F19), and Upper San Diego Creek (F05).   

 

1.1 Background/Purpose 
 

In September 2011 Heritage Fields El Toro, LLC ("Heritage Fields") and the City of Irvine 
(the "City") completed an Amendment to PA 51 and PA 30 Watershed Update approved 
by the Orange County Public Works Department.  

  Heritage Fields will be developing the Great Park Neighborhoods, which consists of 
separate districts surrounding the Orange County Great Park. District 1 North, 1 South, 
District 2, 3 and 6 formerly the Transit Oriented Development District (TOD), District 4, 
District 5 include residential, commercial, and mixed land uses.  The OCGP, City of Irvine 
and the County of Orange make up the remainder of the proposed redevelopment.  
Figure 1 shows the approximate locations of the different development areas and the 
Proposed Project Site. 

The Master Plan established the drainage patterns of the 2011 Approved Project.  The 
Master Plan set the design discharges at various points along the storm drain facilities 
and studied affects in downstream systems, such as San Diego Creek (F05). 

This report shows that the changes proposed in the 2012 Modified Project comply with 
the Master Plans. There are portions of the 2012 Modified Project that do not impact 
hydrology. The combining of the portion of the project formerly known as PA 30 to be 
part of one Planning Area (Combined Planning Area 51) and the revisions to the County 
Master Plan of Arterial Highways do not require a hydrology study.  The addition of the 
11 acre of TCA property to PA 51 is consistent with and was analyzed for the approved 
Master Plans for the Approved Project. In addition, the land uses within District 1 for the 
“Main Street” options are both consistent with the in the Master Plan. The Wildlife 
Corridor analyzed as part of the 2011 Approved Project and the Wildlife Corridor 
proposed as part of the 2012 Modified Project are within the same watershed (Borrego 
Channel), and would have the same acreage. Therefore, the Wildlife Corridor in the 
2012 Modified Project is consistent with the drainage patterns as approved in the Master 
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Plans.  Lastly, implementation of the recreational facilities in the Great Park are 
consistent with the Master Plans and do not impact hydrology.   

Therefore, this study focuses primarily on the changes to land use intensities as 
proposed by the 2012 Modified Project, including potential Density Bonus Units, (i.e. up 
to 4,606 dwelling units) and the inclusion of a 2600 student High School was analyzed 
as part of the 2012 Modified Project (See figure 3.2) 

In order to compare the 2012 Modified Project to the 2011 Approved Project, several 
nodes (from the Master Plans) were chosen that demonstrate key discharge points along 
each of the watersheds. These nodes, at the downstream project boundary, 
demonstrate the extent of those changes. Table 1-1 describes the nodes which are to be 
compared for this Hydrology Study. 

Table 1-1: Hydrologic Nodes 

Master 
Plan 
Node 

Tributary Watershed Location 

CP3B Agua Chinon Channel 
(F18) OCTA/Metrolink Railway and Agua Chinon Channel 

CP4B Borrego Canyon Channel 
(F20) Upstream of Confluence with Agua Chinon Channel 

421 Agua Chinon Channel 
(F18) Agua Chinon/Borrego Channel Confluence 
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2. Hydrology Methodology 
 

There are two methods of hydrologic calculations that are used to determine the design 
discharges in the regional facilities at the nodes listed in Table 1-1 for all master plan 
modeling.  The "rational" method is used to calculate the design discharge for the local 
drainage areas when the tributary watershed area is less than one square mile (640 
acres), whereas the unit hydrograph method is used when the tributary watershed area 
is in excess of 640 acres.  All watersheds being studied within this report have drainage 
areas larger than 640 acres.  Flow rate values to be compared were derived using unit 
hydrographs in accordance with the current Orange County Hydrology Manual, dated 
October, 1986.  Hydrologic calculations were done using the 2004 Advanced Engineering 
Software (AES). 

3. Refinements to Watershed Hydrology 
 

The 2012 Modified Project proposes a change from non-residential land uses to 
residential land uses primarily within the area of District 5 and District 6 (tributary to 
Agua Chinon and Borrego Channel) when compared to the Master Plans. The areas that 
are south of the Railway (District 2 and 3) are consistent with the land use intensities 
approved in the Master Plans. At this time, site planning and tentative maps for these 
areas are not being processed for the 2012 Modified Project and would not require an 
update to this study. Therefore; the watershed boundaries and drainage patterns are 
the same as the 2011 Approved Project (See figure 3.1). 

3.1 Watershed Boundary Update  
Tributary areas to Agua Chinon Channel, Borrego Creek Channel, Serrano Creek Channel 
and Upper San Diego Creek are still consistent with the Master Plans for the 2011 
Approved Project.  The watershed boundaries from the 2011 Approved Project were 
used for this analysis. See Figure 3.1  

3.2 Conveyance Update  
Tentative map level hydrology maps for Districts 2,3,5 and 6 are not being processed as 
part of the 2012 Modified Project and would not require an update to this study. The 
proposed drainage patterns are still consistent when compared with the Master Plans for 
the 2011 Approved Project. The drainage patterns from the 2011 Approved Project 
were, therefore, used for this analysis. 

3.3 Land Use  
Land uses for the 2012 Modified Project were adjusted from what was reflected in the  
Master Plans (See figure 1.3). For this analysis, subareas from the detailed hydrology in 
the Master Plan were assigned a land use based on the 2012 Modified Project. From this 
land use an average pervious area (Ap) was used for each of the subareas (See figure 
3.2). This generalized breakdown allows for a land use representation that is more 
suitable for a regional hydrology analysis, while still accurately reflecting the 2012 
Modified Project.  
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May 21, 2012

Watershed Boundary Map
Heritage Fields 2012- GPA/ZC

FIGURE 3.1

http://www.iteksoft.com/modules.php?op=modload&name=Sections&file=index&req=viewarticle&artid=4
http://pdf.iteksoft.com/modules.php?op=modload&name=Sections&file=index&req=viewarticle&artid=4


June 13, 2012

Proposed Hydrology Land Use
Heritage Fields 2012- GPA/ZC 

UPDATED:

FIGURE 3.2

http://www.iteksoft.com/modules.php?op=modload&name=Sections&file=index&req=viewarticle&artid=4
http://pdf.iteksoft.com/modules.php?op=modload&name=Sections&file=index&req=viewarticle&artid=4
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4. Results and Summary 
 

Since the drainage patterns and watershed boundaries of Agua Chinon Channel, Borrego 
Creek Channel, Serrano Creek Channel and Upper San Diego Creek watersheds are not 
changed by the 2012 Modified Project, the only changes to the hydrology relate to the 
land uses within a few of the subareas within the Proposed Project Site.  For this reason, 
only the modified subareas of those Watersheds were analyzed and are shown on 
Exhibit “A” (see appendix).  The results of the revised Unit Hydrograph Analysis for each 
node have been summarized below in Table 4.1. The updated peak discharge amounts 
for all watersheds are consistent with or slightly above values established in the Master 
Plans. The slight increase at Node 421 and CP 4B is less than 1.0 % of the overall peak 
discharge amount.    

 

Table 4.1: Modified Hydrologic Node Summary 

Node Tributary 
Watershed 

Tributary Area (Ac) 
Average Ap 

 

Peak Flow Rate,  
Q (cfs) 

Master Plan  Master 
Plan Revised Master 

Plan Revised Delta

CP 3B Agua Chinon 
Channel 2,969  0.770 0.608 2,194 2,184 -10 

421 Agua/Borrego 
Confluence 7,049  0.732 0.694 6,477 6,506 +29 

CP 4B Borrego 
Channel 4,025  0.716 0.694 4,521 4,559 +38 
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4.1.1 Agua Chinon Channel 
Although the change in land use resulted in a change to the pervious area 
(imperviousness), when compared to the entire watershed, the peak discharge amount 
is consistent with the values from the Master Plans.  This is due to the fact that the 
initial area and the majority of the watershed are much further upstream of the 
Combined PA 51 development area.  This allows the 2012 Modified Project to drain prior 
to the peak event arriving.   

4.1.2 Borrego Channel Creek  
Similar to Agua Chinon watershed, the change in land uses proposed by the 2012 
Modified Project tributary to Borrego Creek Channel resulted in a change to the pervious 
area (imperviousness), but when compared to the entire watershed, the peak discharge 
amount is slightly above the values from the Master Plans.  The slight increase of 
discharge amounts at hydrologic node CP 4B (0.8% increase) and 421 (0.4% increase) 
are consistent with the Master Plans.     

 

The Wildlife Corridor was analyzed within this tributary area for the 2012 Modified 
Project.  The drainage characteristics remain the same as the 2011 Approved Project.   

4.1.3 Serrano Creek Channel  
The 2012 Modified Project for this tributary area is consistent with the land use, 
watershed boundary and controlling flow paths in the Master Plans for the 2011 
Approved Project. Therefore, there are no changes to discharge amounts at hydrologic 
nodes.    

4.1.4 Upper San Diego Creek  
Similar to Serrano Creek Channel, the 2012 Modified Project for this Upper San Diego 
Creek tributary area is consistent with the land use, watershed boundary and controlling 
flow paths in the Master Plan for the 2011 Approved Project. Therefore, there are no 
changes to discharge amounts at the appropriate hydrologic nodes.    
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Hydrology Map
Heritage Fields 2012- GPA/ZC 

EXHIBIT A

http://www.iteksoft.com/modules.php?op=modload&name=Sections&file=index&req=viewarticle&artid=4
http://pdf.iteksoft.com/modules.php?op=modload&name=Sections&file=index&req=viewarticle&artid=4
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