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1 Introduction 
This Aquatic Resources Delineation Report (ARDR) was prepared in accordance with the Minimum Standards for 
Acceptance of Aquatic Resources Delineation Reports (Minimum Standards) (USACE 2017). This ARDR and 
supporting appendices provide the 20 items listed in the Minimum Standards. This report presents the results of 
the jurisdictional aquatic resource delineation conducted by Dudek staff for the Two-Mile Groundwater Wells Project 
(Project) in the unincorporated community of Lake Arrowhead, San Bernardino County, California. The delineation 
was conducted to identify and map existing aquatic resources potentially subject to the regulatory jurisdiction of 
the U.S. Army Corps of Engineers (USACE) pursuant to Section 404 of the Clean Water Act (33 USC 1344), waters 
of the state potentially subject to the regulatory jurisdiction of the Regional Water Quality Control Board (RWQCB) 
pursuant to Section 401 of the Clean Water Act and the Porter–Cologne Water Quality Control Act, and stream and 
riparian habitats potentially subject to the jurisdiction of the California Department of Fish and Wildlife (CDFW) 
pursuant to Section 1602 of the California Fish and Game Code (collectively defined as jurisdictional 
aquatic resources). 

1.1 Disclaimer Statement 

This ARDR presents Dudek’s best effort to quantify the extent of aquatic resources potentially regulated by USACE, 
RWQCB, and CDFW (i.e., regulatory agencies) within the identified review area using current regulations, written 
policies, and guidance from these regulatory agencies. The potential jurisdictional boundaries described in this 
ARDR are subject to verification by the regulatory agencies. Only the regulatory agencies can make a final 
determination on whether the features present are subject to USACE, RWQCB, and/or CDFW regulation.  

1.1.1 Contact Information 

Contact information for the Project applicant and agent are provided in Table 1.1 Access to the review area is not 
restricted, but if a site visit is requested, the project applicant or agent will accompany regulatory staff to the review 
area.2 The City of Irvine is the project applicant and landowner.  

Table 1. Contact Information 

Project 
Applicant 

Lake Arrowhead Community 
Services District 

Agent Dudek 

Contact Name Catherine Cerri Contact Name Tommy Molioo 

Address 
PO Box 700 
Lake Arrowhead, California 92352 

Address 27271 Las Ramblas, Suite 340, 
Mission Viejo, CA, 92691 

Phone (909) 336-7102 Phone 949.212.9404 

Email ccerri@lakearrowheadcsd.com Email tmolioo@dudek.com 

 
  

 
1 Minimum Standards Item 2 (Contact Information) 
2 Minimum Standards Item 3 (Site Access Statement) 
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2 Review Area Description and 
Landscape Setting 

The approximately 2.56-acre review area for the proposed Project is in San Bernardino County, California (Appendix 
A, Figure 1). The review area consists of Assessor’s Parcel Number (APN) 335-141-06. 

The review area is centered at approximately 34.24307°N and -117.192658°W (decimal degrees), north of State 
Route 18 (SR-18) and south and east of SR-173. The Project site is bounded on all sides by sparse residential 
development within a densely wooded area. SR-173 borders a portion of the Project boundary to the north. The 
Project area is in Township 2 North, Range 3 West, and Section 21 as shown on the U.S. Geological Survey (USGS) 
Harrison Mountain, California 7.5-minute topographic quadrangle map (USGS 2016) (see Figure 1, Project 
Location).3,4 

The Project site can be accessed from Interstate 210 by taking exit 76 for SR-18/Waterman Avenue, heading north 
on SR-18 for approximately 18 miles, turning left onto SR-173 West and travelling 1.1 miles northeast.5 

2.1 Geology and Topography 

The review area is situated within the San Bernardino Mountains, part of the Transverse Ranges within Southern 
California. Local topography at the Project location consists of steep, rugged, mountain slopes containing steep, 
narrow drainages. The Project site generally slopes from south to north, toward Lake Arrowhead. Elevations across 
this portion of the site range from 5,325 to 5,600 feet above mean sea level. The review area is located 
approximately 0.6-mile south of Lake Arrowhead.  

2.2 Soils 

One soil complex was mapped within the review area: Cedarpines-Stargazer-Urban land complex 30 to 50 percent 
slopes, discussed further below.  

2.2.1 Cedarpines Series 

The Cedarpines soil series consists of moderately deep, well drained soils that formed in colluvium and residuum 
from granitoid sources. Cedarpines soils are on mountain slopes that range from 15 to 50 percent. The texture of 
these soils is sandy loam, sand, loamy sand, and loamy coarse sand. These soils are mainly used for recreation, 
watershed and wildlife habitat. The vegetation present on these soils is mainly incense cedar, oak, and pine trees. 
These soils are well drained and have moderately high saturated hydraulic conductivity. Cedarpines soils are not 
considered hydric (USDA 2024b). 

 
3  Minimum Standards Item 10 (Description of Existing Field Conditions) 
4 Minimum Standard Item 14 (Site Location Map) 
5 Minimum Standards Item 4 (Directions) 
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2.2.2 Stargazer Series 

Stargazer series consists of deep, well drained soils that formed in residuum from granitoid. Stargazer soils are on 
mountain slopes and have slopes of 0 to 60 percent. The texture of these soils is loam, sandy loam, sandy clay 
loam, clay loam, gravelly clay loam, loam, and coarse sandy loam. These soils are mainly used for recreation, 
watershed and wildlife habitat. The vegetation present on these soils is mainly incense cedar, oak, and pine trees. 
These soils are considered well drained and have moderately slow to moderate saturated hydraulic conductivity. 
Stargazer soils are not considered hydric (USDA 2024b). 

Soil types within the review area6 are shown in Figure 2, Soils.  

2.3 Vegetation 

One vegetation community was mapped in the review area. This vegetation community is described below. The 
vegetation community description was adapted from the Manual of California Vegetation, Online Edition (CNPS 2023). 
Representative site photographs are presented in Appendix B. 

2.3.1 Incense Cedar (Calocedrus decurrens) Forest & Woodland 
Alliance (85.100.00) 

Incense cedar forest and woodland is a woodland community dominated by Incense Cedar (Calocedrus decurrens, 
NL) in the tree canopy (CNPS 2023). Other tree species present at low cover include white fir (Abies concolor), 
lodgepole pine (Pinus contorta, FAC), Coulter pine (Pinus coulteri, NL), Jeffery pine (Pinus jeffreyi, NL), sugar pine 
(Pinus lambertiana, NL), Ponderosa pine (Pinus ponderosa, FACU), Douglas fir (Pseudotsuga menziesii, FACU), 
canyon live oak (Quercus chrysolepis, NL), and black oak (Quercus kelloggii, NL). It typically develops on raised 
stream benches, terraces, around wet meadows, and on upper slopes and ridges at 1,600 to 6,800 feet in 
elevation. 

2.4 Watershed 

The review area is within the southern portion of the Willow Creek watershed (Hydrologic Unit Code [HUC] 
180902080103) within the larger Mojave watershed (HUC 18090208). Flows from southern portion the Willow 
Creek watershed generally flow north and into Lake Arrowhead. Willow Creek originates at the northern end of Lake 
Arrowhead and flows north into Deep Creek and eventually the Mojave River.    

The U.S. Fish and Wildlife Service’s National Wetlands Inventory does not identify any hydrologic resources within 
any portion of the review area. Flows from the review area generally flow north and offsite into Lake Arrowhead, which 
is considered a Traditionally Navigable Water (TNW).  

2.5 Review Area Alterations, Current and Past Land Use 
The review area is located within an undeveloped but previously disturbed parcel adjacent to residential 
development within the heavily-wooded mountain community of Lake Arrowhead, San Bernardino County, 

 
6  Minimum Standards Item 13 (Soil Descriptions) 
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California. The review area is surrounded by small, winding asphalt roads containing homes situated in the hills. 
SR-173 is along a portion of the northern border of the review area. The commercial center of the community of 
Lake Arrowhead is located approximately 0.3-mile north of the review area.  
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3 Investigation Methods7 
This chapter describes the investigation methods for this jurisdictional delineation conducted by Dudek biologist 
Megan Minter on September 24, 2024 (Table 2)8. Prior to conducting the jurisdictional delineation, U.S. Fish and 
Wildlife Service’s (USFWS) National Wetlands Inventory data (USFWS 2024) was reviewed to determine if the review 
area contains any features mapped by the U.S. Fish and Wildlife Service. Site-specific topographical data was 
reviewed in conjunction with aerials, both current and historical, to determine the potential presence of non-wetland 
waters. Current vegetation mapping was reviewed to assess whether the review area supports hydrophytic 
vegetation and potential wetlands. Jurisdictional boundaries were mapped in the field using ESRI Collector on a 
mobile device. Remote sensing was not used for the delineation.9 

Table 2. Schedule of the Aquatic Resources Delineation  

Date Hours Personnel Conditions (temperature, skies, wind) 

9/24/24 0800-1200 Megan Minter Start: 68 F, clear skies, 0 mph 
End: 71 F, clear skies, 0 mph 

 

3.1 U.S. Army Corps of Engineers 

The USACE wetlands delineation was conducted in accordance with the 1987 USACE Wetlands Delineation Manual 
(USACE 1987) and the Regional Supplement to the Corps of Engineers Wetland Delineation Manual: Arid West 
Region (USACE 2008a). A Field Guide to the Identification of the Ordinary High Water Mark (OHWM) in the Arid West 
Region of the Western United States: A Delineation Manual (USACE 2008b) was used to determine the limits of 
non-wetland waters. Non-wetland waters were delineated on topographical maps in conjunction with ESRI Collector 
on a mobile device. The widths of each non-wetland water were determined in the field according to the 
OHWM Manual.10 

Wetland Determination Forms were completed for certain points within drainages or vegetation communities where 
a predominance of hydrophytic vegetation was present; hydrology, vegetation, and soils were assessed to 
determine whether USACE three-parameter wetlands were present. A Streamflow Duration Assessment Method 
(SDAM) data form was completed for non-wetland features to distinguish between ephemeral, intermittent, and 
perennial stream flows. All data forms can be found in Appendix C.11 

3.2 Regional Water Quality Control Board 

Waters of the state regulated by the RWQCB were mapped in accordance with the State Wetland Definition and 
Procedures for Discharges of Dredged or Fill Material to Waters of the State (SWRCB 2021). As described in these 
procedures, wetland waters of the state are mapped based on the procedures in USACE’s 1987 Corps of Engineers 
Wetlands Delineation Manual (USACE 1987) and its 2008 Regional Supplement to the Corps of Engineers Wetland 

 
7  Minimum Standards Item 19 (Methods) 
8  Minimum Standards Item 8 (Dates of Field Work) 
9  Minimum Standards Item 12 (Statement Regarding Use of Remote Sensing) 
10  Minimum Standards Item 5 (Use of 1987 Manual, Regional Supplement, and OHWM guide) 
11  Minimum Standards Item 18 (Data Forms) 
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Delineation Manual: Arid West Region (Version 2.0) (USACE 2008a). Non-wetland waters are mapped at the OHWM 
based on the procedures defined in USACE’s 2008 A Field Guide to Ordinary High Water Mark (OHWM) in the 
Arid West Region of the Western United States (USACE 2008b).  

3.3 California Department of Fish and Wildlife 

CDFW jurisdictional areas were mapped to include the bank of the stream/channel and outer dripline of adjacent 
riparian vegetation, as set forth under California Fish and Game Code Section 1602. Streambeds under the 
jurisdiction of CDFW were delineated using the Cowardin method of waters classification, which defines waters 
boundaries by a single parameter (i.e., hydric soils, hydrophytic vegetation, or hydrology) (Cowardin et al. 1979).  
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4 Aquatic Resource Narrative 

4.1 Waters of the United States (USACE) 

This chapter describers the aquatic resources that occur in the review area.12 

One perennial, spring-fed drainage (NWW-1) was observed to be present within the review area. This drainage 
originates from three separate seeps: one located within the southern portion of the review area and two located 
just outside the southern boundary of the review area. These seeps were observed to have been previously piped 
and used as a water supply to adjacent, now-abandoned buildings. A non-functioning and abandoned cistern was 
observed directly adjacent to a seep present on the eastern side of NWW-1. At the time of the survey, each of these 
seeps had water pouring from a pipe and into NWW-1, which contained 1-2 inches of flowing water.   

NWW-1 originates from a seep located just south of the review area at approximately 34.240890°N, -117.192694 
°W and flows south for approximately 600 feet before entering a shallow ravine containing two additional seeps 
(Table 3). NWW-1 continues south within a shallow ravine for approximately 1,400 feet before entering a culvert 
under SR-173. The outlet of the culvert was undetermined but it is assumed that flows eventually reach Lake 
Arrowhead as all drainages within the southern portion of this watershed drain toward Lake Arrowhead. Although 
Lake Arrowhead is a man-made lake it receives flows from the natural local surrounding watershed during regular 
rain events, snow melt, and urban runoff. Therefore, it is assumed that Lake Arrowhead is subject to USACE 
jurisdiction as a Water of the U.S.  

NWW-1 is densely vegetated with an overstory dominated by incense cedar and an understory dominated by 
stinging nettle (Urtica dioica, FAC), poison oak (Toxicodendron diversilobum, FACU), California wild grape (Vitis 
californica, FACU), mugwort (Artemisia douglasiana, FAC), and western dogwood (Cornus sericea, NL). The upper 
portion of the drainage is within a shallow channel, approximately 1-2 inches in bank height and 6 feet in width. At 
the confluence with the two additional seeps, the channel narrows and deepens into a ravine. Below the seeps, the 
bank height is approximately 1-3 feet and the bank width is 5 feet. The width of the OHWM varies from 6 feet wide 
within the upper portion of the drainage to 2-3 feet wide in the lower portion. The OHWM is defined by sediment 
sorting, scour, a clear line impressed on the bank, change in vegetation, and break in bank slope. Substrates consist 
of boulders, cobble, and sand. Large woody debris is present throughout the channel. Therefore, approximately 
0.06 acre (520 linear feet) of NWW-1 is potentially subject to USACE jurisdiction as a non-wetland Water of the U.S. 
(Table 3). 

Photos of the potential aquatic features delineated within the review area and additional areas reviewed for the 
presence of these resources are provided in Appendix B.13  The locations of these photos are shown in Figures 4 
and 5. All data forms can be found in Appendix C. A request for a jurisdictional determination from the USACE is 
also included in Appendix D.    

 
12  Minimum Standards Item 6 (Aquatic Resource Narrative) 
13  Minimum Standards Item 17 (Ground Photos) 
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Table 3. USACE Aquatic Resource Summary for the Review Area 

Feature Name 
Location (Latitude/Longitude; 
Decimal Degrees) Acreage/Linear Feet1 

Non-Wetland Waters 

NWW-1  34.242321°, -117.192562° 0.06/520 

 

4.2 Waters of the State (RWQCB) 

The feature described in Section 4.1 has also been identified as Waters of the state, accounting for 0.06 acre (520 
linear feet; Table 4). This feature is subject to regulation by the RWQCB under the Porter–Cologne Water Quality 
Control Act (Figure 4, Potential Jurisdictional Aquatic Resources – RWQCB/CDFW).  

Table 4. RWQCB Aquatic Resource Summary for the Review Area 

Feature Name 
Location (Latitude/Longitude; 
Decimal Degrees) Acreage/Linear Feet1 

Non-Wetland Waters 

NWW-1  34.242321°, -117.192562° 0.06/520 

 
 

4.3 CDFW Jurisdiction 

The feature described in Section 4.1 was identified as streambed potentially regulated by CDFW.  

Because CDFW regulates from bank to bank, certain portions of the review area where the top of a channel bank 
extended beyond the OHWM are subject to regulation by CDFW as streambed. This includes the potential non-
wetland waters limits discussed in Sections 4.2 and 4.3 above, as well as the outer banks and associated riparian 
vegetation of NWW-1. These areas are shown in Figure 5, and the full extent of CDFW jurisdictional areas is 
described in Table 5.  

Table 5. CDFW Aquatic Resource Summary for the Review Area 

Feature Name 
Location (Latitude/Longitude; 
Decimal Degrees) Acreage/Linear Feet 

CDFW Streambed 

NWW-1  34.242321°, -117.192562° 0.10/520 

 

4.4 National Wetlands Inventory 

The delineated extents of NWW-1 do not occur within mapped areas indicated by the U.S. Fish and Wildlife Service’s 
National Wetlands Inventory or the National Hydrology Dataset.  
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5 Results and Conclusions 
Based on the jurisdictional delineation and review of relevant information provided in this ARDR, approximately 
0.06-acre (2,163 linear feet) of non-wetland waters potentially regulated by USACE were delineated within the 
review area. All features, ephemeral and intermittent, within the review area may be regulated by USACE given their 
downstream connection to a traditional navigable water (Lake Arrowhead) which is presumed to be under the 
jurisdiction of the USACE. These features may also be regulated by the RWQCB and CDFW. In addition, the RWQCB 
may regulate swales, and CDFW may regulate streambeds beyond the OHWM (to top of bank) associated riparian 
habitat and swales. In total, approximately 0.06-acre of non-wetland waters (below the OHWM), culverts, and swales 
fall under RWQCB jurisdiction, and approximately 0.10-acre of CDFW streambed (below and above the OHWM, to 
top of bank) occurs in the review area. 

This ARDR can be used by the regulatory agencies to determine if they would regulate the features described herein. 
The GIS data for the delineation is provided digitally.14  

  

 
14  Minimum Standards Item 20 (Digital Data) 
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Appendix A 
Figures 
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Appendix B 
Review Area Photos 
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Photo 1. Upstream representative view of NWW-1, photo facing south. Photo 2. View of seep on eastern side of NWW-1. Photo facing south. 

  

Photo 3. View of seep of western side of NWW-1. Photo facing southwest. Photo 4. View of seep at top (southernmost end) of NWW-1. Photo facing 
southwest. 

  









 

 

Appendix C 
SDAM Data Form 



 

 

Appendix D 
Request for a Jurisdictional Determination 

 
 


