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2 Hydrology 

This section details the onsite local Planning Area 3 and Planning Area 4 hydrology, including discussion 

on land use, local and regional hydrology, preliminary flood control basins, and water quality basins. 

The hydrology analyses for the local and regional studies were completed using the same criteria and 

methodology as outlined in detail in the Ranch Plan ROMP. Modification or additions to the studies in 

that document are described in the following sections. In order to show conformance with both the 

Ranch Plan ROMP and the Ranch FEIR, several additional hydrology analyses were completed. The 

analyses include updated local analysis and regional studies, and integrated local and regional models.  

The regional analysis provides the following: an update to the existing condition regional analysis from 

the Ranch Plan ROMP, an ultimate condition analysis, and a phased condition analysis. The ultimate 

condition assumes full build out of the Ranch. This study will comply with the requirements of the FEIR. 

The Ranch Plan ROMP addressed local basins and regional impacts separately (local basins were not 

considered in the Regional Models). To comply with Mitigation Measure 4.5-5, this PA-3&4 report 

includes the integration of local basins and regional stream hydrology in the regional models. Mitigation 

analysis of the subregional Gobernadora models includes the local water quality basins from PA-3 

subwatershed A for the 2- through 10-year storm events and includes the Gobernadora Multipurpose 

Basin for the 25- through 100-year storm events. This approach is consistent with the approach the local 

hydromodification basins along Chiquita Canyon were modeled in the approved PA-2 ROMP. 

2.1 Approach 

The FEIR expressed concern that the detention basins could affect the timing of the hydrograph peaks 

within the overall watershed stream network (MM4.5-5) and result in adverse impacts to the regional 

hydrology. An integrated local and regional hydrology analysis is included in this study for the evaluation 

of the PA-3&4 development impacts and for the identification of the detailed mitigation measures. The 

evaluation will balance the local and regional concerns to develop a detailed approach to mitigate 

impacts to the watershed. The PA-3&4 development area drains to two different streams, San Juan 

Creek, and Gobernadora Canyon. Gobernadora is a tributary of San Juan Creek, and confluences with 

the creek within the Ranch property between PA-2 and PA-3. 

The PA-3&4 stormwater infrastructure in the Ranch Plan ROMP includes six outfalls to San Juan Creek 

(2013 Ranch Plan ROMP outfall Nos. 11, 13, 14, 17, 20, and 22) and one outfall to Gobernadora Canyon 

(2013 Ranch Plan ROMP outfall No. 9). In Spring 2018, the 2013 Ranch Plan ROMP outfall locations were 

revised to be consistent with the grading plan in this 2019 PA-3&4 ROMP. The outfall locations are 

shown in Figure 2-3 and Figure 2-4. This report will specify which set of outfalls are referred to when 

outfalls are mentioned. 

In the Ranch Plan ROMP, each of the outfalls for the development area has a tributary storm drain 

system and proposed local flood control and water quality basins. Offsite Area O (outfall 17) has a 

tributary area consisting solely of existing land use and will not have basins. The Ranch Plan ROMP 

developed basins to mitigate the local drainage area and did not consider the effects of the local basins 

on the regional channel systems. Six regional flood control basins were proposed and included in the 

Ranch Plan ROMP regional models but the attenuation from the local basins were not assessed in 

conjunction with these. This evaluation was delegated to the PA ROMPs where more detail on the 

facilities could be established. The overall goal of the PA ROMPs is to meet or exceed peak flow 

mitigation results previously established in the 2013 Ranch Plan ROMP. 
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The hydrologic analysis and basin flood routing were developed to document that the ultimate and 

phased improvements will conform to the mitigation goals along Gobernadora Canyon and San Juan 

Creek in conformance with the results from the Ranch Plan ROMP and subsequent white papers.  

2.2 Local Planning Area Analysis 

The local hydrology consists of the rational method analysis, loss rate calculations, small area 

hydrograph, single area, and complex unit hydrograph analysis. Local subwatershed hydrology is 

included in Appendix B. The hydrology models were prepared using the Advanced Engineering Software 

Version 2013 (AES). All models were performed in conformance with the Orange County Hydrology 

Manual (OCHM) (OC Public Works, 1986), including Addendum no. 1 (OC Public Works, 1996), which 

requires expected value analyses to use antecedent moisture condition (AMC) II and soil type B. The 2-, 

5-, 10-, 25-, 50-, and 100-year expected value storm events and the 25- and 100-year high confidence 

storm events hydrology models were prepared. The 100-yr High Confidence analysis was used to size 

preliminary storm drain facilities. The Expected Value models were created for mitigation analysis. The 

local hydrology analysis steps are shown below: 

1. Based on the proposed Master Area Grading plan from September 2017, the PA-3 and PA-4 land 

use maps were developed. 

2. The GIS soils data from the Ranch Plan ROMP was used (shown in Figure 2-1). 

3. The watershed hydrology map was developed in CADD and GIS. 

4. Items 1-3 were intersected in GIS to generate input into the local hydrology. 

5. The rational method was developed using the results from item #4 for all seven subwatersheds. 

To reduce rounding errors produced by subdividing the data, the GIS intersect results were 

adjusted to match the subarea area by changing the value of the largest land use-soil-area 

combination. This adjusted data was copied into the loss rate spreadsheets. 

6. The rainfall data for the local area high confidence models is based on the Orange County 

Hydrology Manual for areas below 2,000 feet. The expected value rainfall numbers are based on 

Addendum No. 1 to the Hydrology Manual. 

7. The loss rates for each subwatershed (A, B, C, D, G, E and F) (subwatersheds described in Section 

2.2.3) were calculated using a spreadsheet, which implements the County Hydrology loss rate 

procedures and deviations in the Ranch Plan ROMP. Loss rates and hydrographs were not 

calculated for O because it does not have proposed basins. 

8. The expected value hydrographs for the subwatersheds were calculated. Small area 

hydrographs were used for subwatersheds with areas of less than 640 ac, and single area unit 

hydrographs were used for area C, which has an area of greater than 640 ac.  

a. These local expected value single area hydrographs use the rational method Tc.  

b. Local event (EV) hydrographs use local rainfall depths, no depth area reductions (unless 

the watershed is greater than 640 ac), and AMC II for loss rate calculations. This is 

consistent with the methodology used in the PACE 2013 Ranch Plan ROMP. 
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2.2.1 Land Use 

Two grading plans were used for the study. For Cow Camp Road and the development north of Cow 

Camp Road, the hydrology study referenced the grading plan by Huitt-Zollars dated March 23, 2018. 

South of Cow Camp Road, an interim grading plan by Hunsaker and Associates titled “Heritage Cow 

Camp 2 Design Study2” dated April 23, 2018 was referenced because it had updated grading for the 

basins. The exhibits show the grading files combined. 

The PA-3&4 study used the latest land use from SWA Group to create a GIS land use file with land uses 

consistent with the Orange County Hydrology Manual. In order to be consistent with the OCHM, some 

land uses from the SWA Group were modified to reflect land uses specific for the hydrology analysis. 

Figure 2-2 shows the PA-3 and PA-4 land use used in the local hydrologic analysis. Tables 2-1 and 2-2 

summarize the hydrology land uses in PA-3 and PA-4 respectively and compare them to the Ranch Plan 

ROMP.  

The current land use plan proposes a total developed area for PA-3 of 2,014 acres, which includes 

graded hillside on the outside of the development footprint. In the Ranch Plan ROMP, the total 

developed area was 1,909.5 acres. The increase in developed area is due to changes in the grading plan 

and proposed land uses. The PA-4 footprint was significantly reduced compared to the Ranch Plan 

ROMP. The current studies have a total developed area of 218.7 acres, versus the Ranch Plan ROMP 

which had 540 acres. Detailed grading studies found that the natural conditions within PA-4 create 

challenges to develop most of the area that was proposed in the Ranch Plan ROMP. Thus, current plans 

reduced the total developed footprint to include only the areas where it will be feasible to develop the 

land. Current plans also maintain the Ranch Plan ROMP proposed 86% imperviousness within the PA-4 

planning area boundary. In both PA-3 and PA-4, graded hillslopes within and adjacent to the 

development were changed to “residential 2.5 acre lots” (10% impervious) to account for concrete v-

ditches that will be installed to collect hillside runoff. It is important to also note that small slopes (less 

than 60 feet wide) use the adjacent land use for the hydrology analysis. These adjustments affect the 

total land use density when compared to the SWA Group land use plan, therefore the two plans will not 

match exactly. However, the land use plans are in substantial conformance. The hydrology land uses are 

summarized in Tables 2-1 and 2-2. Land uses listed in Tables 2-1 and 2-2 list all land use within the 

planning area boundaries. 

The water quality analysis uses a separate land use plan which maintains a land use designation for the 

graded hillslopes as graded hillslopes. Additionally, the water quality analysis differentiates between 

graded hillside slopes that are greater than and less than 60 feet wide. Slopes greater than 60 feet wide 

(large slopes) have been determined to need concrete v-ditches. The 10% imperviousness is accounted 

for in this hydromodification analysis but not for Low Impact Development (LID) analysis. The 

imperviousness of the concrete v-ditches was removed for the LID analysis to eliminate treatment of 

areas used as drainage conveyance.  

 



 

 




