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1 INTRODUCTION 
WSP USA Environment & Infrastructure, Inc. (WSP) was contracted by the Sweetwater Authority (SWA) to identify 
potentially jurisdictional aquatic resources for the Sweetwater Reservoir Aeration and Destratification Project at 
the Sweetwater Reservoir in San Diego County, California.   

1.1 PURPOSE OF THE REPORT 
This report presents regulatory framework, methods, and results of a delineation of potentially jurisdictional 
aquatic resources in the project area. This delineation report was prepared at the request of SWA, a public water 
agency, to fulfill project permit application requirements by federal and state permitting agencies.  

1.2 PROJECT LOCATION 
The proposed Aeriation and Destratification System is located at the Robert A. Perdue Water Treatment Plant 
(Perdue WTP) at the western limits of the Sweetwater Reservoir (Figure 1). The Sweetwater Reservoir is located 
south of the community of Spring Valley in southwestern San Diego County, California (Figure 2). The site lies 
within the Jamacha Land Grant on the U.S. Geological Survey (USGS) topographic map (Figure 3) with the 
approximate centerpoint of the project area at 32.69281° North latitude and -117.00701° West longitude.  

1.3 PROJECT DESCRIPTION 
Sweetwater Reservoir is a nutrient-rich, biologically productive lake which undergoes thermal stratification during 
the spring and summer months allowing nutrients and other oxidized compounds sequestered in the sediment to 
re-enter the water column, fueling a cycle of algal productivity and other water quality challenges. During the fall, 
surface water temperatures cool, causing a re-circulation of the nutrients, iron, manganese, sulfides, and total 
organic carbon from the lower reaches of the reservoir throughout the water column, which can make the water 
entering the Perdue WTP very difficult and, at times, impossible to treat.  
 
A previous aeration system was installed in 1978, adjacent to the Sweetwater Dam, which hasn’t been operated 
since 2001 and is no longer in service. The previous aeration system had an air compressor located in a building just 
north of the Sweetwater Dam. This previous aeration system had the tendency to stir up sediment in the area 
between the intake tower and the dam’s log boom, which would cause short-term water quality issues at the Perdue 
WTP. Revisions to the design will produce a more effective aeriation system that will help to improve water quality 
in the Reservoir.   
 
The proposed aeration system, which consists of air compressors feeding a diffuser line attached to a buoyant air 
pipeline anchored just above the bottom of the reservoir (Figure 1), would de-stratify the water column with an 
upward stream of air bubbles. This vertical mixing and aeration will improve the water quality in the reservoir. The 
current condition of the Sweetwater Reservoir is listed in the 303(d)(1) list for Mercury (129462) and Dissolved 
Oxygen (69024) (State Water Resourced Control Board 2023). The aeration system is designed to improve water 
quality, including Dissolved Oxygen, and the installation of the aeration system is intended to help delist the 
reservoir from the 303(d)(1) list for Dissolved Oxygen.  
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The aeration system consists of a 2,590-foot-long air diffuser line, including 1-, 3-, 4-, and 10-inch pipes, connected 
to two 75-horsepower air compressors. The underwater portion of the diffuser line would be anchored by concrete 
structures set at the bottom of the reservoir and tethered to the line by stainless steel cables as shown in the 
schematic below. The air compressors will be set up behind a retaining wall near the existing Perdue WTP buildings 
at the northwest corner of the reservoir (Figure 4, 5 and 6). Site photographs are included in Appendix A. 
 

 
Figure 1: Bubble Tube Diffuser Schematic 
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Figure 5. Project area along Reservoir shoreline facing north. 

 

Figure 6. Project area along Reservoir shoreline facing South 
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1.4 JURISDICTIONAL DETERMINATION STUDY AREA 
The study area for this aquatic resource, or jurisdictional determination (JD), is defined at the aeration pipeline 
alignment plus 20-foot buffer areas on either side of the pipe (Figures 4, 5, and 6). The total study area is 
approximately 2.38 acres.  

1.5 SITE CONDITIONS 

1.5.1 HYDROLOGY 
The project lies in the Sweetwater River Watershed which encompasses approximately 230 square miles and 
includes the Sweetwater Reservoir and the Loveland Reservoir, which lies 17 miles upstream of the Sweetwater 
Reservoir. 
 
Seasonally, in the winter and spring months, the Sweetwater River flows into the Sweetwater Reservoir from 
natural runoff and periodically from water transfers from Loveland Reservoir. Incoming water is held by 
Sweetwater Dam. The capacity of the Sweetwater Reservoir is approximately 28,079-acre feet of water and extends 
to 239 feet (’) above mean sea level with the elevation of the dam spillway at the western edge of the reservoir 
(Figure 4, 5, and 6).  
 
Annual rainfall in the area (measured from 1990 to 2019) averages 11.15 inches as registered at the El Cajon Station 
(U.S. Department of Agriculture [USDA] 2020 from SWA 2020).  
 
From the Sweetwater Dam water flows approximately 8.3 miles west through the Sweetwater River before 
discharging into San Diego Bay. 
 
The Sweetwater Reservoir water level is highly variable. Water level increases are dependent local rainfall runoff, 
water transfers from Loveland Reservoir, and/or direct input of water from regional water via the San Diego County 
Water Authority aqueduct. Water level drops or decreases happen while water is pumped for drinking water 
treatment at the Perdue WTP and due to evaporation.  
 

1.5.2 SOILS 
Soils identified in the USDA (2023a) Soil Survey within the JD study area include “Water” within the boundaries of 
the Reservoir and San Miguel rocky silt loam, 9 to 30 percent slopes along areas upland of the Reservoir. The San 
Miguel soil is not listed as a hydric soil in San Diego County (USDA 2023b). 

1.5.3 VEGETATION 
Vegetation and land covers within the JD study area include primarily unvegetated, open water within the 
Reservoir. However, there is peripheral wetland vegetation that can occur along a variable shoreline (i.e. below the 
239’ highwater mark of the reservoir within the JD study area) that could be described as opportunistic, reservoir 
level dependent vegetation. It would be characterized as a disturbed vegetation community given species 
composition. Predominant species in the exposed area of the reservoir and within the JD study area currently 
include broom baccharis (Baccharis sarothroides), mustard (Brassica nigra or Brassica rapa), purple fountain grass 
(Pennisetum setaceusm), castor bean (Ricinus communis), and salt cedar (Tamarix sp.). Only a few salt cedar occurred 
in the actual water within the JD study area, which is not uncommon in the greater Reservoir area. Other less 
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common weedy plant species in the JD study area include: nutsedge (Cyperus sp.), stinkwork (Dittrichia graveolens), 
western marsh cudweed (Gnaphalium palustre), salt heliotrope (Heliotropium curassavicum), cheeseweed mallow 
(Malva parviflora), white nightshade (Solanum sp.), sowthistle (Sonchus sp.), rod wirelettuce (Stephanomeria virgate), 
and prostate vervain (Verbena bracteata). 

1.5.4 NATIONAL WETLANDS INVENTORY 
The United States Fish and Wildlife Service (USFWS) National Wetlands Inventory (NWI) identifies wetlands and 
deepwater habitat with descriptions based on the Cowardin Classification System (Cowardin et. al. 1979). The NWI 
is used for management, research, policy development, education, and planning activities, but are not used to 
determine regulatory authority.  
 
NWI wetlands mapped in the project area (USFWS 2023) include Lacustrine, Littoral, Emergent, Non-persistent, 
Semi-permanently Flooded, and Diked/Impounded (L2EM2Fh) areas along the edge of the reservoir, and Lacustrine, 
Limnetic, Unconsolidated Bottom, Permanently Flooded, Diked/Impounded (L1UBHh) areas within the open water 
portions of the reservoir. NWI areas are generally mapped accurately within the project area. 

1.5.5 EXISTING LAND USE 
Per the current County of San Diego data, land use mapping for the project area includes “communications and 
utilities”, “open space park/preserve”, and “lake large pond”. The project mechanical facilities are located near the 
already developed and operational Perdue WTP, and the proposed aeration piping system occurs above and below 
the high-water boundary (239’) of the Sweetwater Reservoir (Figure 4). The project will involve construction of 
facilities mostly above the 239’ boundary, near the Perdue WTP, with diffuser pipes extending below the 239’ 
boundary approximately 2,375 linear feet into the reservoir (Figure 4).  

2 REGULATORY SETTING 
There are three primary agencies that regulate activities within jurisdictional waters in California: the United States 
Army Corps of Engineers (USACE) regulates activities pursuant to Section 404 of the Clean Water Act (CWA); the 
California Department of Fish and Wildlife (CDFW) regulates activities under Sections 1602 of the Fish and Game 
Code; and the Regional Water Quality Control Board (RWQCB) regulates activities under Section 401 of the CWA and 
the Porter-Cologne Water Quality Control Act. The following discussion provides information about each agency’s 
regulatory program. 
 
In addition, Section IV, Appendix G (Environmental Checklist Form), of the California Environmental Quality Act 
Guidelines requires an evaluation of impacts to “federally protected wetlands as defined by Section 404 of the CWA 
(including but not limited to marsh, vernal pool, coastal, etc.) through direct removal, filling, hydrological 
interruption, or other means.” 
 

2.1 U.S. ARMY CORPS OF ENGINEERS 
Pursuant to Section 404 of the CWA, the USACE regulates the discharge of dredged and/or fill material into waters 
of the United States (WUS).  
 
On May 25, 2023, the U.S. Supreme Court released its decision in Sackett v. Environmental Protection Agency, (No. 21-
454). The “Sackett decision” states, “the CWA’s use of ‘waters’ refers only to geographic features that are described 
in ordinary parlance as ‘streams, oceans, rivers, and lakes’ and to adjacent wetlands that are ‘indistinguishable’ 
from those bodies of water due to a continuous surface connection” (Supreme Court of the United States 2023).   
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Guidance from the Environmental Protection Agency regarding the Sackett decision, provided August 28, 2023, 
included amendments to 40 Code of Federal Regulations (CFR) 120.2 and 33 CFR 328.3 including a definition of WUS 
as described below. 
 

A. WUS means: 
1. Waters which are: 

i. Currently used, or were used in the past, or may be susceptible to use in interstate or foreign 
commerce, including all waters which are subject to the ebb and flow of the tide; 
ii. The territorial seas; or 
iii. Interstate waters; 

2. Impoundments of waters otherwise defined as waters of the United States under this definition, other 
than impoundments of waters identified under paragraph (a)(5) of this section; 

3. Tributaries of waters identified in paragraphs (a)(1) or (2) of this section that are relatively permanent, 
standing or continuously flowing bodies of water; 

4. Wetlands adjacent to the following waters:  
i. Waters identified in paragraph (a)(1) of this section; or 
ii. Relatively permanent, standing or continuously flowing bodies of water identified in paragraph 
(a)(2) or (a)(3) of this section and with a continuous surface connection to those waters; 

5. Intrastate lakes and ponds not identified in paragraphs (a)(1) through (4) of this section. 
   

The term “wetlands” is defined in 33 CFR 328.3(b) as “those areas that are inundated or saturated by surface or 
ground water at a frequency and duration sufficient to support, and that under normal circumstances do support, 
a prevalence of vegetation typically adapted for life in saturated soil conditions. Wetlands generally include 
swamps, marshes, bogs, and similar areas.” 
 
The discharge of dredge or fill material into WUS, including adjacent wetlands, requires authorization from the 
USACE under the CWA. 

2.2 CALIFORNIA DEPARTMENT OF FISH AND WILDLIFE 
Pursuant to Section 1602 of the Fish and Game Code, the CDFW regulates all diversions, obstructions, or changes to 
the natural flow or bed, channel, or bank of any river, stream, or lake that supports fish or wildlife. 
 
In 14 California Code of Regulations (CCR) 1.72, CDFW defines a “stream” (including creeks and rivers) as “a body of 
water that flows at least periodically or intermittently through a bed or channel having banks and supports fish or 
other aquatic life. This includes watercourses having surface or subsurface flow that supports or has supported 
riparian vegetation.” 
 
In 14 CCR 1.56, CDFW’s definition of “lake” includes “natural lakes or man-made reservoirs.” Diversion, obstruction, 
or changes to the natural flow or bed, channel, or bank of any river, stream, or lake that supports fish or wildlife 
requires authorization from CDFW by means of entering into a Lake or Streambed Alteration Agreement pursuant 
to Section 1602 of the Fish and Game Code. 

2.3 CALIFORNIA REGIONAL WATER QUALITY CONTROL 
BOARD 

Pursuant to Section 401 of the CWA in California, before the USACE will issue a Section 404 permit, applicants must 
receive Section 401 Water Quality Certification from the RWQCB or State Water Resources Control Board. If a 
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Section 404 permit is not required for the project, the RWQCB may still require a permit (i.e., Waste Discharge 
Requirement) under the Porter-Cologne Water Quality Control Act. The RWQCB regulates the discharge of waste 
that could affect a “water of the state” (California Water Code, Section 13260[a]) pursuant to provisions of the 
Porter-Cologne Water Quality Control Act. Waters of the state are defined as “any surface water or groundwater, 
including saline waters, within the boundaries of the state” (California Water Code, Section 13050[e]).  
3 METHODOLOGY 

3.1 LITERATURE REVIEW AND DESKTOP ANALYSIS 
WSP biologists conducted a literature review to identify potentially jurisdictional waters in the survey area 
including the following resources. 

• Recent aerial imagery from 2022 (DigitalGlobe 2023) (Figure 4).  
• Historical aerial photos (1994-2023) to identify changes in hydrology over time (Google Earth Pro 2023).   
• USGS topographic maps to determine the presence of any drainages or other mapped water features 

(Figure 3). 
• USFWS NWI maps to identify areas mapped as wetland features (USFWS 2023).  
• Sweetwater Reservoir annual peak elevation data from 1990 through 2023 (SWA 2023). 

 
The SWA biologist conducted a field review of vegetation with the JD study area on September 28, 2023. This field 
review along with long-term observation of the area informed hydrologic and hydrophytic vegetation results 
described below. 
 
Federally regulated wetlands were identified based on the Wetlands Delineation Manual (USACE 1987) and Regional 
Supplement to the Corps of Engineers Wetland Delineation Manual: Arid West Region (USACE 2008). Three criteria 
must be fulfilled in order to classify an area as a wetland under the jurisdiction of the USACE: 1) a predominance of 
hydrophytic vegetation (with greater than 5% cover), 2) the presence of hydric soils, and 3) the presence of wetland 
hydrology. Details of these criteria are described below: 

• Hydrophytic Vegetation. The hydrophytic vegetation criterion is satisfied at a location if greater than 50% 
of all the dominant species present (using the 50/20 dominance rule) within each vegetation unit have a 
wetland indicator status of obligate (OBL), facultative wetland (FACW), or facultative (FAC) (USACE 2008). 
An OBL indicator status refers to plants that almost always found in wetlands, rarely in uplands. A FACW 
indicator status refers to plants that are usually found in wetlands but are occasionally found in uplands. 
A FAC indicator status refers to plants that occur in both wetlands and uplands. Other wetland indicator 
statuses include facultative upland (FACU) which includes plants that usually occur in uplands but are 
occasionally found in wetlands, upland (UPL) which refers to plants that are almost always found in 
uplands, and plants that are not listed (NL) for plants that do not occur on the National Wetlands Plant 
List. The wetland indicator status used for this report follows the 2022 National Wetland Plant List (USACE 
2023). 

• Hydric Soils. Hydric soils are soils that form under conditions of saturation, flooding, or ponding long 
enough during the growing season to develop anaerobic conditions in the surface soil environment, 
normally up to 18-inches below ground surface (USACE 2008). Saturation or inundation, when combined 
with microbial activity in the soil, causes the depletion of oxygen which promotes the accumulation of 
organic matter and the reduction, translocation, or accumulation of iron and other reducible elements 
(USACE 2008). These processes result in distinctive characteristics that persist in the soil during both wet 
and dry periods including dark or Gleyed matrix, redox concentrations and depletions.  
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• Wetland Hydrology. The wetland hydrology criterion is satisfied at a location based upon conclusions 
inferred from field observations or historical data that indicate an area has a probability of being inundated 
or saturated (flooded, ponded, or tidally influenced) long enough during the growing season to develop 
anaerobic conditions in the surface soil environment, especially the root zone (USACE 1987 and 2008). 

4 RESULTS 

4.1 HYDROLOGY 
The Sweetwater Reservoir (below the 239’ elevation) receives water from rainfall/runoff into the Reservoir, water 
transfers from Loveland Reservoir, and/or imported water delivered via the San Diego County Water Authority 
aqueduct. The water sources are highly variable and water extraction for drinking water treatment results in a 
fluctuating water level that rises, typically during the late fall to early spring months, then drops through the spring 
and into fall until the cycle returns. The highest reservoir levels, up to the 239’ maximum, result mostly from annual 
rainfall (P. Famolaro, pers. comm.) Sweetwater Reservoir peak elevation data (1990-2023) is presented in Table 1 
below as provided by (SWA 2023). 
 

Table 1. 
Sweetwater Reservoir Annual Peak Elevations (1990-2023) 

Year 
Date of Annual 
Peak Elevation 

Elevation (feet 
AMSL) 

1990 May 1 220.0 

1991 April 5 230.3 

1992 March 30 223.3 

1993 January 19 239.5 

1994 January 1 231.4 

1995 April 21 239.3 

1996 January 14 231.3 

1997 April 27 226.0 

1998 May 19 239.1 

1999 January 29 235.0 

2000 March 6 226.1 

2001 April 24 225.2 

2002 May 1 213.2 

2003 May 4 224.6 

2004 May 29 223.5 

2005 March 11 233.9 

2006 March 5 231.7 

2007 July 11 221.9 

2008 March 24 223.8 

2009 April 22 220.9 

2010 April 14 229.0 
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Year 
Date of Annual 
Peak Elevation 

Elevation (feet 
AMSL) 

2011 June 4 230.1 

2012 February 16 231.8 

2013 February 11 220.8 

2014 April 11 198.6 

2015 March 5 197.7 

2016 February 1 197.0 

2017 March 23 224.6 

2018 January 1 213.1 

2019 March 24 224.7 

2020 April 22 214.1 

2021 February 13 221.0 

2022 December 31 209.4 

2023 June 16 229.19 
*- data provided by SWA 2023 
AMSL- above mean sea level 

The exposed shoreline (or area from the water edge up to the 239’ maximum level) varies with the fluctuating water 
level. Hydrologic input to these shoreline areas, including that for the JD study area, is from soil capillary movement 
from the reservoir water source as well as annual rainfall. Soil capillary movement, however, is limited in the JD 
study area due to steep topographical gradient (approximately 1:1). These exposed reservoir areas in the JD study 
area function more as uplands rather than wetlands (P. Famolaro, pers. comm.).  

4.2 HYDRIC SOILS 
Soils within the open water portion of the reservoir would have hydric soil characteristics given their long-term 
inundation. The San Miguel rocky silt loam, 9 to 30 percent slopes along upland slopes of the Reservoir are not listed 
as hydric soils in San Diego County (USDA 2023b). Varying water levels and steep slopes of the mapped San Miguel 
soil series along the outer margins of the reservoir likely precludes the development of wetlands in the JD study 
area where these soils occur.  

4.3 HYDROPHYTIC VEGETATION 
Although hydrophytic vegetation can sometimes occur on the margin of the reservoir, this condition is highly 
dependent on the reservoir grade and duration water is held at a certain level (P. Famolaro, pers. comm.). The 
reservoir gradient where wetland could develop in the project area is relatively steep and rocky terrain, therefore, 
hydrophytic vegetation has little time to establish given the varying water levels due to incoming runoff or 
drawdown from pumping. Only salt cedar (Tamarix sp.) (hydrophytic classification of FAC) occurred within the 
wetted portion of the Reservoir, and these individuals were established when the Reservoir was at a lower level.  
Marsh cudweed and nutsedge have hydrophytic classification of FACW and OBL, respectively, however, these 
occurrences were limited to a few individuals and not demonstrative of a wetland vegetation community (P. 
Famolaro, pers. comm.).   
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5 PROJECT IMPACT ASSESSMENT 
Table 2 shows fill volumes that were calculated based on the proposed project materials. These are amounts that 
will be installed below the 239’ elevation. Aeration piping fill within the Sweetwater Reservoir is based on 
approximately 2,590 linear feet of air supply and buoyancy pipe (1, 3, and 4-inch piping) and 215 linear feet of 
shoreline sleeve pipe (10-inch pipe). Approximately 134 concrete anchors, each covering an area of approximately 
1.41 square feet and 0.6 feet high (0.031 cubic yards each), will be placed at the bottom of the lake to keep the pipe 
anchored to the bottom and tethered to the same location with approximately 1-inch diameter coated stainless 
steel cables (1,340 total length of cable). Total permanent fill into jurisdictional waters is calculated as 22.81 cubic 
yards.  
 

Table 2.  

Summary of Fill Required for the Reservoir Aeriation and Destratification Project 

Type of Material Volume 

Aeration diffuser tubing (4,000 feet of 1-inch piping) 0.81 CY 

Aeration air supply piping (2,375 feet of 3-inch piping) 4.32 CY 

Aeration buoyancy piping (2,375 feet of 4-inch piping) 7.68 CY 

Sleeve piping (215 feet of 10-inch piping) 4.34 CY 

Sleeve supports (40 at 0.031 CY each) 1.24 CY 

Anchors (134 at 0.031 CY of concrete each) 4.15 CY 

Anchor cables (1,340 feet of 1-inch cable) 0.27 CY 

Total Jurisdictional Fill 22.81 CY 
 CY- Cubic yards 
 

6 CONCLUSIONS/REGULATED 
WATERS 

The water level of the Sweetwater Reservoir reaches 239’ with the elevation of the dam spillway at the western 
edge of the Reservoir. The last time water spilled over the Sweetwater Dam (239’) was in 1998 (SWA 2023). However, 
recent coordination (e.g. Nationwide Permits SPL-2018-00307-JDR and SPL-2020-00456-MER) between SWA and 
USACE has identified that 239’ reservoir elevation as the area regulated under the CWA. The USACE, in combination 
with the U.S. Environmental Protection Agency, reserves the ultimate authority in making the final determination 
of presence and extent of WUS including wetlands.  
 
Based on the evaluation of hydrology, hydric soils, and hydrophytic vegetation, no wetlands are present within the 
project and JD study area. However, open water habitat is present and will be impacted by the installation of the 
project. It is likely that permits will be required under Section 404 of the CWA from the USACE, Section 401 Water 
Quality Certification from the RWQCB, and Section 1602 of the State Fish and Game Code from the CDFW.  
 
The RWQCB may determine the project to be an “Ecological Restoration and Enhancement Project” given that the 
project is “voluntarily undertaken for the purpose of assisting in controlling the recovery of an aquatic ecosystem 
that has been degraded, damaged, or destroyed to restore some measure of its natural condition and to enhance 
the beneficial uses, including potential beneficial uses of water.”   
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PHOTO 1. Project Area 

 
PHOTO 2. Location for future compressor area. 
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Photo 3. Aeration pipe will be located to the left of the logged boundary. 

 

Photo 4. Location where aeration pipeline will extend into water from land. 
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Photo 5. Location where aeration pipeline will extend into water from land to the right of the logged off area. Aeration 
Structures to be located where current boat trailer stands. 

 

Photo 6. Location where aeration pipeline will extend into water from land to the right of the logged off area. Aeration 
Structures to be located where current boat trailer stands. 
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