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CHAPTER 1

USE OF  INITIAL DRAFT REPORT

The purpose of this report is to document the initial compilation of information that will be used to provide a description of the preliminary existing baseline conditions for the Environmental Impact Report (EIR) for the Salton Sea Ecosystem Management Plan.  This initial draft report compiles information from a variety of readily available sources to provide a basis for describing the existing baseline conditions at the beginning of the present study in late 2003.  This report also identifies additional data needs that should be compiled to better describe the existing baseline conditions prior to completion of the Draft EIR.  

It is anticipated that many of the data needs are available from existing sources.  Using this report as a basis for discussion, meetings will be held with agencies and other groups to obtain the missing information in the most efficient manner to avoid duplication and minimize the efforts by the data providers.

The existing baseline conditions description will be modified and updated during the preparation of the Draft EIR for this project.  The existing baseline conditions will become a chapter in the Draft EIR, as schematically shown in Figure 1-1.  To facilitate this process, Chapter 2 is formatted specifically to allow direct insertion into the Draft EIR when the modifications are complete.

This initial draft existing baseline conditions report focuses on the Salton Sea watershed, as shown in Figure 1-2.  This report also consider the interaction of the Salton Sea with the Lower Colorado River associated with surface water and avian resources.  The Salton Sea is directly affected by inflows from areas that use Colorado River water for irrigation, and therefore, conditions in the river affect the inflows.  The Lower Colorado River also provides habitat for many of the waterfowl that also use the Salton Sea.  Therefore, the areas along the Lower Colorado River from Parker Dam to the Gulf of California , as shown in Figure 1-3, are considered for surface water and avian resources.

Figure 1-1

Figure 1-2

Figure 1-3

CHAPTER 2

EXISTING BASELINE CONDITIONS

The resources and issues included in this chapter are listed below.  This chapter does not include existing baseline conditions for all issue areas.  The remaining issues will be described as subsequent efforts in the preparation of the Draft EIR.  The issue areas included in this chapter are described below.


(
Geology and Soils


(
Surface Water Resources and Water Quality


(
Groundwater (including Water Quality)


(
Air Quality


(
Biological Resources


(
Recreation


(
Land Use

(
Sociological Resources

(
Cultural Resources

The remaining portions of this chapter are organized in this order with respect to issue areas.

Each of the sections includes a description of existing baseline conditions.  Each section also includes recommendations to complete missing information as part of the preparation of the Draft EIR.  References are provided for each section and frequently include websites that are in existence as of August 2004.  Hardcopies of these references will be maintained by the preparers of this chapter.

It is assumed that the extent and level of detail of the existing baseline conditions descriptions will be reviewed and modified following identification of specific alternatives.  This type of modifications will ensure that all areas that may be potentially impacted by potential actions are adequately described.

GEOLOGY AND SOILS

This section describes the regional geology, faults and seismicity, and soils of the Salton Sea Watershed.  This section is based upon readily available information at the time of preparation.  Issues that need to be further considered prior to publication of the Draft EIR are discussed at the end of this section.

Current Geological Setting

The Salton Trough is located within the Basin and Range physiographic province of the southwestern United States. The Salton Trough extends from the San Gorgonio Pass to the northwest, south to the Gulf of California.  It is bounded on the east and west by a series of high mountain ranges, including the Chocolate and Little San Bernadino Mountains to the east and the San Jacinto and Santa Rosa Mountains to the west.  The Salton Trough includes the Coachella, Imperial, and Mexicali Valleys, as shown in Figure 2-1.  The Lower Colorado River region extends from Parker Dam and converges with the Salton Trough where the Colorado River delta forms in the Gulf of California.

The Salton Sea is located within the Salton Trough, the northern portion of the rift zone that occurs where the North American (east) and Pacific (west) plates converge.  The rift zone includes the Salton Trough, the Colorado River Delta, and the Gulf of California. The rift zone, a low-lying area that occurs because of the downward movement of land between two fault zones, formed during late Cenozoic time. The accumulation of the Colorado River Delta sediments separates the trough from the southern portion of the Gulf of California (Planert and Williams, 1995). Over time, the Salton Trough has been infilled with up to 16,000 feet of sediments (Fuis and Kohler, 1984). 

The Salton Trough represents the transition between the divergent tectonics of the East Pacific Rise located within the Gulf of California and the strike-slip tectonics of the San Andreas fault system (McKibben 1993).  At its northernmost extension, the East Pacific Rise is located along the central portion of the Gulf of California.  It consists of a series northwest-southeast transform faults separated by transtensional basins, or spreading centers, as shown in Figure 2-1.  These transtensional basins occur as far north as the Imperial Valley and are directly related to extensive geothermal fields.  The two spreading centers that occur in the Imperial and Mexicali valleys are the Brawley and Cerro Prieto centers (Fuis and Kohler 1984).  The active tectonism of the region is demonstrated by the regional occurrence of geothermal fields, hot springs, earthquakes, and volcanism, as described below. 

The Lower Colorado River occurs within a portion of the Basin and Range province that is less tectonically active.  Most faulting in the area is more characteristic of Basin and Range tectonics (Bausch and Brumbaugh 1996) and most geologic hazards are associated with ground motion resulting from earthquakes in the Salton Trough.  

Geologic History
The Salton Trough is located in a tectonically complex area. Prior to the formation of the present-day Salton Trough, the region was landward of a back arc resulting from the subduction of the Farallon plate beneath the North American plate (McKibben, 1993). Volcanics formed during this time are found today in the highlands that define the present day rift zone (Hulen et al, 2000), as well as Precambrian metamorphics.  Units exposed in the mountain ranges near the Salton Trough include the San Gorgonio complex, the Chuckwalla complex, and the Orocopia schist (DWR 1964).

Figure 2-1

Deposition of early Tertiary sedimentary units occurred in the region prior to the opening of the present day rift basin.  These units are consolidated and primarily non-marine in origin.  Major units include the Coachella fanglomerate and the Hathaway, Imperial, and Mecca formations.  Interlayered with some of the sedimentary units, such as the Coachella fanglomerate, may be intervals of basalt (DWR 1964), probably originating from the volcanism associated with the back arc setting.

The Imperial Formation is the only major marine sedimentary unit exposed in the Salton Trough and preserves the occurrence of the proto-Gulf of California (Deméré, 2004). It is up to 3700 feet thick (Morton, 1977) and was deposited 5 to 7 million years ago before the formation of the rift basin and the Colorado River delta (Deméré, 2004).

The rift basin that occurs today from the San Gorgonio Pass south into the Gulf of California formed about 4 million years ago (Hulen et al, 2000). It is bounded on both sides by a series of fault zones. The downward movement of the land between the fault zones and the subsequent infilling of the trough has resulted in a thick sequence of highly variable sediments. Once the rift basin formed, sediments were deposited originating from the Colorado River, which has flowed both south (its current course) and north into the rift valley (McKibben, 1993), as well as from alluvial material eroded from the surrounding mountain range (DWR, 1964). As a result of this periodic inundation of the rift valley and subsequent evaporation of the lakes, lacustrine (lake) evaporites are the dominant sediment type in the northern portion of the Salton Trough (McKibbon, 1993). Downward percolation of water through these saline units has resulted in the occurrence of rift basinal brines, which characterize the Salton Sea and Brawley geothermal systems (McKibbon, 1993).

Most recent geologic units are lacustrine and alluvial sediments originating from the uplands adjacent to the rift basin.  Wind action frequent influences surficial units, often resulting in dunes such as the Sand Hills, a 40-mile-long by 5-mile-wide series of wind blown deposits extending along the east side of the Coachella Canal from the International Boundary (IID, 2002) and the Tule Wash barchan dune located west of the Salton Sea. 

Lake Cahuilla is a collective name representing the numerous times the Salton Trough has been flooded by water from the Colorado River.  The Colorado River has drained the interior of the North American plate since before the formation of the current rift zone.  Because of the natural deposition of sediments at the delta that formed where the Colorado River enters the rift zone, thick accumulations of sediments near the upper zones of the delta could result in the river changing course.  When this happened, the river would flow into the rift valley until the river again changed course.  The occurrence of the deltaic sediments also prevents the Gulf of California from inundating the Salton Trough, which is below sea level.

The sedimentary record within the Salton Trough documents well the previous occurrences of Lake Cahuilla. Deposition of light-colored calcium carbonate along the cliffs of the present day valley show that the most recent shoreline was approximately 40 feet above sea level (Mendenhall 1909). Anthropologic, geologic, and fresh water mollusk data indicate that Lake Cahuilla first appeared about 700 AD and occupied the basin until about 300 years ago  (Salton Sea Authority web page).  At its largest, the lake is estimated to have been 6 times the size of the current Salton Sea - 100 miles long and 35 miles across.  Although Salton Sink was a dry lake bed when Europeans first explored the valley in 1774, the Colorado River is known to have flooded the area at least 8 times between 1824 and 1904 resulting in earlier versions of the Salton Sea (Salton Sea Authority web page). 

The geologic history of the Lower Colorado River region of the Salton Sea watershed generally parallels that of the Salton Trough because of their proximity and common influences.  The Colorado River channel exposes undivided (i.e., not identified with specific geologic names) recent alluvium, Tertiary sandstone, shale, and conglomerate with pyroclastic and other volcanic deposits, and pre-Cenozoic schist and other basement rock (IID, 2002).   

Faults
Two fault zones bound the Salton Sea rift zone – the San Jacinto Fault Zone on the southwestern margin and the San Andreas Fault Zone on the northeastern margin, as shown in Figure 2-2.  Each of these fault zones is comprised of multiple sub-parallel faults that have right-lateral and/or vertical separation (Babcock 1974).  

The major faults of the San Andreas Fault Zone include the Mission Creek, Banning, Sand Hills, and Brawley Faults.  The San Jacinto Fault Zone includes the Coyote Creek, Superstition Hills, and Superstition Mountain faults. The Banning and Mission Creek faults merge in the Indio Hills to form the San Andreas fault, but it dies out at the southern end of the Durmid Hills.  The San Andreas fault system is thought to jog southwestward to the Imperial Fault through a series of transtensional basins across the Imperial Valley.  Geothermal systems in the Imperial Valley and the Salton Trough result from the transtensional opening of the valley (Corona and Sabins, 1993).  Other major faults in the Salton Trough include the Elsinore fault system located west of the San Jacinto fault system and the Cerro Prieto and Laguna Salada faults located in the Mexicali Valley.

Smaller faults occur extensively throughout the region.  Although the majority of the faults exhibit right-lateral displacement, many of faults – including the San Andreas – exhibit vertical displacement (DWR 1964).

Few active faults have been identified in the Lower Colorado River region of the watershed, as shown in Figure 2-2.  From north to south, faults associated with the Blythe Graben located southwest of Parker Dam, the Lost Triego Fault, and the Algondondes fault located south of Yuma (Bausch and Brumbaugh, 1996 and 1997).

Seismicity
The Imperial Valley portion of the Salton Trough has had more small to moderate earthquakes than any other portion of the San Andreas fault system (Hill et al, 1975).  In addition to these smaller earthquakes, nine earthquakes with magnitudes of 6.0 or greater have occurred along the San Jacinto fault and three of greater than 6.0 have occurred along the Imperial Fault between 1890 and 1972 (Hill et al, 1975).  Three additional earthquakes with magnitudes greater than 6.0 have occurred since 1972.  One was on the Imperial fault (magnitude 6.5, 1979) and the other was on the Superstition Hill fault (magnitude 6.6, 1987) (McKibben 1993). The magnitude 7.1 Hector Mine earthquake occurred along the Imperial fault in 1999 (Glowacka et al 2001).  

Two strong earthquakes (magnitude 7.1 and 7.1) have been recorded on the Cerro Prieto fault in the Mexicali Valley.  These earthquakes occurred in 1915 and 1934. 

Although earthquakes also occur in the Coachella Valley, the northern portion of the Salton Trough is less active seismically than the southern portion (USBR, 2000).  Figure 2-3 depicts the earthquakes of magnitude 2.0 or greater, as maintained in the California Institute of Technology catalog of earthquakes in southern California available on the Internet.

Only two known earthquakes are known to have epicenters within the Lower Colorado River region - the 1875 earthquake near Camp La Paz and the 1964 earthquake near Trigo Mountain.  Both of these earthquakes are estimated to have had magnitudes ranging from 3 to 5.  These estimates of intensity are based on recorded observations and limited instrument data (Bausch and Brumbaugh, 1996). 

Figure 2-2

The large number of small to moderate earthquakes appears to be related to the transtensional basins between the San Andreas fault zone and the northern edge of the Imperial fault – in the vicinity of the Brawley fault.  A similar situation occurs between the southern edge of the Imperial fault and the northern portion of the Cerro Prieto fault.  This also coincides with the geothermal fields in both areas, as described below.

Figure 2-3 shows the large number of earthquakes that have occurred along the Imperial fault.  Hill et al (1975) indicate that strain is accumulating along the Banning-Mission Creek fault between Desert Hot Springs and the Salton Sea.  No earthquake greater than magnitude 4.0 has occurred along this portion of the San Andreas fault zone, indicating that this area has potential for producing moderate earthquakes in the future (Hill et al, 1975).

Other Geologic Hazards
Geologic hazards that my occur in the Salton Trough and the Lower Colorado River area include the potential for earthquake rupture or shaking, subsidence to occur as a result of groundwater overdraft, liquefaction of saturated soils during earthquakes, volcanic hazards, and landslides in areas of steep topography.

Fault Rupture and Displacement

Surface rupture associated with earthquakes occurs commonly throughout the Salton Trough. Fault rupture associated with selected Salton Trough faults are summarized in Table 2-1.

Fault rupture is not considered to be a hazard in the Lower Colorado River region.  Only one neotectonic fault is known to occur in the Yuma area.  The Algondones fault is estimated to have moved within the past 15,000 years, but it is not known to have had any activity within the recorded past (Bausch and Brumbaugh, 1996).

In the Lower Colorado River region, most ground motion hazard is associated with fault movement in the Salton Trough.  Earthquakes on the San Andreas or San Jacinto systems and the Cerro Prieto faults are considered to have the highest probability of impacting southwestern Arizona.  Ground motion associated with less active Basin and Range faults is considered to have lower probability of occurrence, although could have motion similar to that of the Salton Trough earthquakes (Bausch and Brumbaugh, 1996).

	Table 2-1
Salton Trough Fault Movement

	Fault 
	Year of Earthquake
	Magnitude of Earthquake
	Total Length of Rupture
	Maximum Displacement
	Source of Information

	Hector Mine 
	1999
	
	25 miles
	
	CGS webpage

	Brawley 
	1975
	4.7
	6 to 7 miles
	8 inches
	CDMG, 1997

	Imperial 
	1940
	7.1
	18 miles
	23 feet
	McKibben 1993

	Imperial
	1979
	6.5
	37 miles
	3 feet
	CDMG, 1997

	Superstition Hills 
	1987
	6.6
	17 miles
	1 foot
	CDMG, 1997

	Elmore Ranch 
	1987
	6.2
	7 to 8 miles
	5 inches
	CDMG, 1997

	Banning 
	1986
	5.9
	5 to 6 miles
	3 inches
	CDMG, 1997

	


Figure 2-3

Potential Ground Motion

section in progress

Subsidence

Subsidence can result from several situations.  It can occur when the pore pressure within a groundwater system is reduced (usually as a result of groundwater extraction) to the point that the aquifer framework compresses.  This is more common in systems where finer-grained sediments such as clay or silt dominate the aquifer framework.  Subsidence can also occur as a result of tectonic activity or reservoir loading from the Salton Sea (BIA, 2002).

Recent investigations to quantify subsidence in the Coachella Valley (Ikehara et al 1997; Sneed et al, 2001) have focused on the southern portion of the valley.  In general, the sediments within the Coachella Valley fine to the south because of the lacustrine deposition from Lake Cahuilla and greater distance from mountain runoff (Sneed et al 2001). Increased groundwater pumping to meet increasing water demands make the area susceptible to subsidence.  Subsidence of up to 0.5 feet has occurred for the period 1928 to 1996 (Ikehara et al 1997).  Additional subsidence of up to 0.13 feet may have occurred between 1996 and 1998 (Sneed et al, 2001 ).  

Subsidence has been documented in the Mexicali Valley at a rate of approximately 6 cm/year. The subsidence has been attributed to fluid extraction at the Cerro Prieto geothermal field (Glowacka et al, 2001). 

No documented subsidence has occurred in either the Lower Colorado River region or the Imperial Valley.

Liquefaction

Liquefaction may occur when shallow (less than 50 feet below grade), saturated, unconsolidated material is subjected to shaking.  The shaking causes pore water pressure to increase, the material to loose its structural integrity, and behave as a liquid (Bausch and Brumbaugh, 1996).  It commonly occurs where shallow groundwater occurs, near surface water bodies, or in filled areas.  

Liquefaction is considered to be a potential hazard throughout much of the Salton Trough and Lower Colorado River region.  Shallow groundwater occurs in extensive areas of the Salton Trough and is considered to be a hazard in both the Imperial (IID, 2002) and Coachella valleys (USBR, 2000), and Yuma region (Bausch and Brumbaugh, 1996).  Liquefaction occurred along the Colorado River between Yuma and the International Border during the 1940 Imperial Valley earthquake (Bausch and Brumbaugh, 1996).  Flood plains and stream valleys, as well as low-lying, irrigated areas such as the Parker Valley should be considered susceptible (Bausch and Brumbaugh, 1997).

Landslides

Landslides most commonly occur in areas of and adjacent to steep slopes.  They may often be triggered by earthquakes.  Within both the Salton Trough and Lower Colorado River region, landslide potential is greatest along the margins of the valleys.  It could also occur on a minor scale along embankments that often occur along canals. Because of the broad, low-lying character of both regions, landslide potential throughout the valley is low.

Volcanic Hazards

Volcanoes, rhyolite domes, geothermal fields, mud pots, and hot springs are indicators that Holocene and active olcanism in the Salton Trough.  These features are located primarily in the Mexicali and Imperial valleys and generally coincide with the spreading basins identified earlier.

Volcanoes, Mud Volcanoes, and Mud Pots 


The Cerro Prieto volcano is located southeast of Mexicali, near the Cerro Prieto Fault and the Cerro Prieto geothermal field.  The volcano is a prominent feature in the area, but is not related to the geothermal field, (Quijano-Léon and Gutiérrez-Negrín, 2003). The volcano last erupted between 10,000 and 100,000 years ago (Smithsonian, 2004). Mud pots, mud volcanoes, geysers, and fumaroles also occur near the Cerro Prieto volcano. An active geyser occurred in the area for several months as recently as 1991 (San Diego Association of Geologists, 2004). 

Mud pots and mud volcanoes are located southeast of the Salton Sea near Niland.  The mud volcanoes that occur in this area are 3 to 6 feet in height and up to 10 feet wide.  The mud pots are smaller than the mud volcanoes (no more than a couple of feet high or wide).  The mud in the mud volcanoes is generally hotter than in the mud pots.  Anecdotal observations from local residents report variations in carbon dioxide and temperature variation that may be controlled by seasonal changes or earthquake activity.  Between 1933 and 1954, 60 wells were drilled in the area for commercial use of the carbon dioxide and warm water (Sturz et al, 1998).  The carbon dioxide was used to produce dry ice (CEC, 2002).  

Holocene Rhyolite Domes
Five extrusive rhyolite domes  are located near the mud pots along the southern edge of the Salton Sea.  Obsidian Butte is the largest and southernmost rhyolite dome and is estimated to be between 2400 and 8500 years old.  It is located on the shoreline of the Salton Sea and is composed of rhyolite, obsidian, and pumice.  Ancestral shorelines of Lake Cahuilla can be observed at Obsidian Butte.  The other domes are located at Rock Hill, Red Island, and Mullet Island (Hunter, 1998a).  

Hot Springs
Hot springs are located in several areas throughout the Salton Trough.  They are often associated with the spreading centers or major regional faults.

One prominent area of hot springs occurs to the east of Bombay Beach, on the eastern shore of the Salton Sea.  The area is referred to as the Hot Mineral Spa Geothermal Resource Area.  Numerous wells have been drilled in the area, several of which exhibit artesian flow.  Water produced at these wells are from a common source, are meteoric, and are produced from a narrow band of sediments located between the crystalline bedrock of the Chocolate Mountains and the Hot Spring Fault (Hunter, 1998b). 

Hot springs occur throughout the region, including near Jacumba, Holtville, Canon de Guadalupe, and the City of Desert Hot Springs, which refers to itself as the ‘Spa City of the World’ (Boardman, 1998).

Geothermal Resources

Geothermal fields are present at several locations within the Salton Trough.  Figure 2-2 show the major fields in the region, including the Salton Sea and Cerro Prieto fields.  As discussed above, areas of geothermal activity appear to be associated with transtensional basins between major strike-slip faults. Power generation is occurring at many of these sites several of the Salton Trough geothermal fields.

Investigation of geothermal resources began in 1927 in the Salton Sea area (Morton, 1977) and in 1958 in Cerro Prieto (Quijano-Léon and Gutiérrez-Negrín, 2003). The early exploration of the area directly west of the Mullet Island rhyolite dome resulted in the discovery and development of the more shallow carbon dioxide fields in the 1930’s and which were active until the 1950’s (Morton, 1977). In general, most early attempts to develop full-scale geothermal power plants had problems maintaining economic viability before the 1970’s. Currently, several plants generating power have now been developed, are planned, or are being expanded. These include Cerro Prieto in Mexico, Mid-America’s Salton Sea Unit 6 at the Salton Sea geothermal field (CEC, 2002), the Teayawa Energy Center, located about 1 mile northeast of the Salton Sea (BIA, 2001), and the Heber Field, just north of the United States-Mexico border.

Depth of the geothermal resources range from less than 2,000 to about 8,000 feet deep.  Temperatures can be up to 680(F (Morton, 1977).  In some fields, such as Salton Sea Unit 6, very distinct temperature zonation occurs.  This temperature variation can be used effectively for system operation, including  injecting the post-plant water into the cooler portions of the field.  This also supports recharge to the system to prevent recharge to the system (CEC, 2002). 

Geothermal fluids are are frequently very high in dissolved minerals.  The geothermal fluids at the Salton Sea Unit 6 site have total dissolved solids values ranging from 17 to 27 weight-percent (CEC, 2002).  

The potential power generation from full development of the geothermal resources in the Salton Trough has been estimated at the Salton Sea area and at Cerro Prieto.  Nine geothermal plants were operating in 2002 within 2 miles of the planned Salton Sea Unit 6.  Bringing the Salton Sea Unit 6 online would bring the total geothermal power generation to approximately half of the 1,000 megawatt development potential (CEC,2002).  At Cerro Prieto, present capacity is 720 megawatts (Quijano-Léon and Gutiérrez-Negrín, 2003), which is approximately one-third of the total potential operating capacity (Residentia General de Cerro Prieta, 1998).  The Cerro Prieto plant produced just under 3 percent of Mexico’s total electrical capacity in the early 1990s (Residentia General de Cerro Prieta, 1998).


Mineral Resources


Mineral resources located in the Salton Trough and the Lower Colorado River region include rock, sand and gravel, clay and gypsum; metals such as gold, silver, nickel, and lead; radioactive elements; and geothermal fluids (discussed above) (IID, 2002).  Sand and gravel are significant resources within the Salton Trough and are generally obtained from shoreline deposits of Lake Cahuilla and alluvial material originating from the uplands adjacent to the valley.  Metal resources are generally mined in the nearby mountainous areas (IID, 2002).

Mining of several resources historically was feasible, but is no longer occurring either for economic or physical reasons.  For example, salt up to 6 to 12 inches thick was mined from the sandy marsh at the bottom of the Salton depression starting in the 1880’s until the formation of the current Salton Sea in 1904 (Mendenhall, 1909).  As mentioned earlier, carbon dioxide to make dry ice was extracted near Niland.  Historically, in Imperial County gold has provided the largest number of mineral deposits.  Morgan (1977) identified 220 different mineral deposits in his 1977 summary of the resources of Imperial County.  Seventy-five of them (approximately one-third) were gold deposits or prospects.

Soils

Soil units within the Salton Trough and Lower Colorado River region have formed on fine-grained sediments associated with the occurrence of Lake Cahuilla, the Colorado River, and alluvial fans from the adjacent highlands.  A wide range of desert and alluvial soil types are present, including well-drained sands to silty clay loams (IID, 2002) (DOE and BLM, 2004).  General distribution of soil types is presented in Figure 2-4 and Table 2-2. 

	Table 2-2

Selected Soil Series and Characteristics Within the Project Area

	Soil Series
	Slope (% grade)
	Characteristics

	Beeline
	3 to 45
	Shallow and very shallow, well drained soils that formed in mixed alluvium on fan terraces and hill slopes. This series has medium to rapid runoff and moderately rapid permeability. Land is used for range land and recreation. Native vegetation is mainly creosotebush, triangle bursage, ratany, big galleta, barrel cactus, saguaro, ocotillo, whitethorn, littleleaf paloverde, Mormon-tea and bush muhly.

	Carsitas
	0 to 9
	Very deep, excessively drained soils formed in stratified alluvium from mixed sources. Carrizo soils are on flood plains and alluvial fans, fan aprons and fan terraces. Negligible through low runoff; rapid to very rapid permeability. Carrizo soils with loam or sandy loam surface textures have moderately rapid to rapid permeability. Used as a source of sand and gravel for construction material. Vegetation is a sparse growth of cacti, creosotebush, white bursage, mesquite, and paloverde.

	Cherioni
	0 to 70
	Very shallow and shallow, somewhat excessively drained soils that formed in slope alluvium on volcanic bedrock. Cherioni soils are on fan terraces or hills. Medium to rapid runoff; moderate permeability. Used for livestock grazing. Present vegetation is creosotebush, paloverde, saguaro, cholla, ocotillo, triangleleaf bursage and ratany.

	Chuckwalla
	0 to 15
	Very deep, well-drained soils formed in stratified mixed alluvium. Chuckwalla soils are on fan terraces. Medium runoff; moderate permeability. Chuckwalla soils are usually barren except for some Turks Head (Plantaginaceae), six weeks grama (Boutelous barbata), and other annuals that occur for short periods in wetter years.

	Cipriano
	0 to 55
	Shallow and very shallow to hardpan, somewhat excessively drained soils that formed in fan alluvium from volcanic rock. Cipriano soils are on fan terraces. Slow to medium runoff; moderate permeability. Used mainly for livestock grazing and wildlife habitat. Present vegetation is creosotebush, paloverde, staghorn and chainfruit cholla, saguaro, ocotillo, and triangle bursage with some fluffgrass and sixweeks grama.

	Gilman
	0 to 3
	Very deep, well drained soils that formed in stratified stream alluvium. Oilman soils are on flood plains and alluvial fans. Slow runoff; moderate permeability. Used for livestock grazing and irrigated cropland. Under cultivation, Oilman soils are used for growing alfalfa, cotton, grains, sugar beets and truck crops such as melons, lettuce, onion, carrots, broccoli and potatoes. Native vegetation is mesquite, catclaw, creosotebush, arrowweed and saltbush. Cottonwoods, willows and salt cedar grow in open areas.

	Glenbar
	0 to 3
	Very deep, well drained soils that formed in stratified stream alluvium. Glenbar soils are on flood plains and alluvial fans. Medium to slow runoff; moderately slow permeability. Used for livestock grazing, and where irrigated, for cultivated crops and pastures. Alfalfa, cotton, grain, and vegetables are common irrigated crops. Vegetation is creosotebush, mesquite, paloverde, iron wood, salt cedar, cacti, annual weeds and grasses.

	Gunsight
	1 to 40
	Very deep, somewhat excessively drained, strongly calcareous soils that formed in alluvium from mixed sources. Gunsight soils are on fan terraces or stream terraces.  Medium runoff; moderate or moderately rapid permeability. Used for livestock grazing and recreation. The vegetation is creosotebush, ocotillo, paloverde, saguaro, cholla, and triangle bursage.

	Hyder
	1 to 65
	Very shallow to shallow, somewhat excessively drained soils that formed in alluvium from rhyolite and related volcanic rocks. Hyder soils are on mountains and hills. Medium to rapid runoff; moderate or moderately rapid permeability. Hyder soils are used for livestock grazing, wildlife habitat and recreation. The present vegetation is creosotebush, white bursage, brittlebush, buckhorn cholla, and littleleaf paloverde.

	Imperial
	Unspecified
	Nearly level to gently sloping and are on flood plains and in old lake beds at elevations of 235 feet below sea level to 300 feet above sea level. They formed in calcareous alluvium from mixed sources. Well and moderately well drained; slow or very slow runoff except on low scarps; very slow permeability. Under irrigation, tile drainage is needed to leach soluble salts and to maintain water tables below depths of 4 to 5 feet. Used for irrigated agriculture and unirrigated native desert plants. Irrigated common crops are cotton, sugar beets, barley, annual ryegrass, and where salinity is not too high, alfalfa, sorghums, flax, safflower, and winter vegetables. Unirrigated areas have a sparse growth of saltbush, creosotebush, Sueda, and Allenrolfea; mesquite and Tamarix grow where their roots can reach groundwater.

	Laposa
	10 to 75
	Moderately deep, somewhat excessively drained soils formed in slope alluvium from schist, granite, gneiss, rhyolite and eolian deposits. Laposa soils are on hills and mountains. Rapid runoff; moderate permeability. These soils are used for wildlife habitat and limited livestock grazing. Native vegetation is creosotebush, white bursage, littleleaf paloverde, brittlebush, ocotillo, elephant tree, cholla, turkhead, and annual forbs.

	Torriorthents and Orthids
	5 to 30
	Deep, well drained to excessively drained soils on terrace escarpments and old alluvial fans dissected by geologic erosion. Local relief is less than 25 feet. The soils formed in mixed, unconsolidated alluvial sediment. Permeability of the Torriorthents and Orthids ranges from slow to rapid, and available water capacity is low to very high. Surface runoff is rapid, and the hazard of erosion is high.

	Myoma
	Unspecified
	Nearly level to rolling, have hummocky micro relief where unprotected and are at elevations of 200 feet below sea level to 1,800 feet above sea level. The soil formed in sand blown from recent alluvium. Somewhat excessively drained; very slow runoff; rapid permeability. Myoma soils are used principally for growing citrus fruits, grapes, alfalfa, dates and truck crops under irrigation. Native vegetation is ephemeral grasses and forbs, and a sparse cover of creosotebush, bush sunflower and mesquite.

	Orita
	0 to 2
	Very deep, well drained soils that formed in alluvium from mixed sources. Orita soils are on fan remnants and terraces. Runoff is very low to medium. Permeability is moderate. Orita soils have very little value as rangeland and are well suited for cultivation where water is available for irrigation. Native vegetation is sparse cover mainly of creosote bush and white bursage.

	Rillito
	0 to 5

(Range to 40 percent)
	Very deep, somewhat excessively drained soils that formed in mixed alluvium. Rillito soils are on fan terraces or stream terraces. Slow or medium runoff; moderate permeability. Irrigated areas are used to produce crops such as cotton, alfalfa, small grains and citrus. The desert areas are used to a limited extent for livestock grazing. The vegetation is mainly creosotebush, desert sage, cacti, mesquite, paloverde, ironwood, and annual grasses and weeds.

	Rositas
	0 to 30
	Very deep, somewhat excessively drained soils formed in sandy eolian material blown from recent alluvium. Rositas soils are on dunes and sand sheets. Negligible to medium runoff; rapid permeability. Rositas soils are used for growing citrus fruits, grapes, alfalfa, and truck crops. Native vegetation creosotebush, white bursage, desert buckwheat and mesquite.

	Tecopa
	15 to 75
	Very shallow soils formed in residuum and colluvium weathered from quartzite, schists, and gneiss. Tecopa soils are on low hills and low mountainside slopes. Well drained; medium to rapid runoff; permeability is moderate. These soils are used for rangeland and wildlife habitat. Vegetation is creosotebush, yucca, cacti, white bursage, Mormon tea and blackbrush.

	(after DOI, 2003)


Figure 2-4

Erosion Potential  

Erosion within the region can occur as a result of wind, water, or landslides.  Some freeze-thaw could also occur at higher altitudes if they are exposed to snow and freezing temperatures. 

Erosion potential is high, particularly within the Salton Trough.  Mendenhall (1909) showed several instances of the impact of wind erosion on both man-made and geologic features in the region. The common occurrence of dunes in the Salton Trough is further evidence of the importance of wind and wind blown deposits in the Salton Trough.  Exposed lake deposits from Lake Cahuilla and the shoreline of the existing Salton Sea are susceptible to wind.  Desert pavement and protopavement, both resulting from wind erosion, occur in the Salton Trough and thin wind deposits from lake sands and silts also occur (DOE and BLM, 2002).

Sand dunes are visible evidence of wind erosion in the Salton Trough. A dune field at the foothills of the Sierra las Pintas formed as a result of wind blowing southwest across the Laguna Salada which picked up sand and deposited at the base of the mountain range (Minch, 1998). The Sand Hills, located in the southeastern Imperial Valley, are up to 200 feet thick. They are estimated to be Holocene in age because of the presence of shoreline features older than the last major stage of Lake Cahuilla (Morton, 1977). The origin of these dunes is not presented, but their long-lasting occurrence indicates a source other than recent wind action.

Issues to be Further Evaluated
During the preparation of this section, the following items were identified that need further evaluation to more appropriately describe the existing baseline condition.  

(
Collect information on structural damage and landscape changes due to seismic activity and subsidence in the Imperial, Coachella, and Mexicali valleys

(
Collect more information on fluvial and aeolian erosion potential
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SURFACE WATER AND WATER QUALITY

This section describes the surface waters of the Salton Sea Watershed and the Lower Colorado River.  This section is based upon readily available information at the time of preparation.  Raw historical data for surface water flows and water quality have been collected primarily by the U.S. Geologic Survey ( http://waterdata.usgs.gov/nwis/sw and http://waterdata.usgs.gov/nwis/qw ), the Imperial Irrigation District, the Coachella Valley Water District, and many other entities interested in study of the Salton Sea and the Lower Colorado River. Numerous public and private entities have analyzed the raw data over the past several decades to help inform a wide variety studies relating to the Salton Sea’s past and future. The documentation for the U.S. Bureau of Reclamation’s Salton Sea Accounting Model (SSAM) is the primary source of flow and salinity information used in this section. Historic data contained in the SSAM cover the period of record 1950 through 1999. Issues that need to be further considered prior to publication of the Draft EIR are discussed at the end of this section.

The initial description of the existing conditions described on the following pages is intended to represent conditions in the late 2003 and early 2004 time range. However, it must be recognized that water flows, and the associated water quality, are not strictly the flows during a specific period of time, but are a range of flows that could be expected with the system in place in 2003-2004. Wet periods and dry periods and other variables will cause flows and water quality to fluctuate.

Evaluation of future projects will rely on the Salton Sea Accounting Model (SSAM), which was developed by the U.S. Bureau of Reclamation. The model contains a Historic Water Budget (1950-1999), a Historic Salt Budget (1950-1999), Present Level Water Budget (2000-2074). “Present Level Water Budget” is the terminology assigned to represent the baseline by which implementation of the Quantification Settlement Agreement would be compared. The following parameters are specified in the present level water budget.

· Mexico Baseline Flow

· IID Baseline Discharge to Sea

· Baseline Drain Flows to Sea from Coachella Valley Water District

· Baseline Aquifer Flows from Coachella Valley Water District

· Coachella Valley Water District Baseline Discharge to Sea (sum of Baseline Drain Flows from Coachella Valley Water District and Baseline Aquifer Flows from Coachella Valley Water District)

· Inflow Reduction Due to Entitlement Enforcement

· Total Unmeasured Inflow (calculated term)

· Total Baseline Inflow to Sea (sum of the above terms)

For all years, the SSAM used a Mexico Baseline Flow of 158,592 acre-feet/year. The Imperial Irrigation District Baseline Discharge was provided by Imperial Irrigation District, and ranged from 879,393 acre-feet/year to 1,114,332 acre-feet/year, with an average inflow of 99,5413 acre-feet/year.  The Coachella Valley Water District Baseline Drain Flows and Aquifer Flows were provided by Coachella Valley Water District. Coachella Valley Water District Baseline Drain Flows specified in the model range from 53,004 acre-feet/year to 77,534 acre-feet/year, average 67,328 acre-feet/year, and decrease from 2000 through 2074 were provided by Coachella Valley Water District. Coachella Valley Water District Aquifer Flows specified in the model range from –455 to –4,690 acre-feet/year, average –3453 acre-feet/year, and decrease from 2000 through 2074 (note: negative inflows represent flow from the aquifer into the Salton Sea).  Inflow Reduction Due to Entitlement Enforcement was assumed to be –56,856 acre-feet/year. Total Unmeasured Inflow was a calculated calibration term, which was calculated to be 68,400 acre-feet/year for all years.

The model will need to be updated to represent current conditions and a revised set of future conditions. 

Surface Water Conditions at the Salton Sea
The Salton Sea is a terminal lake with no surface water discharges. It is the largest lake in California, covering about 365 square miles. The Salton Sea is about 35 miles long, about 15 miles wide, and contains about 7.4 million acre-feet of water. The Salton Sea water surface is about 227 feet below ocean level and its greatest water depth is only about 50 feet. The natural watershed for the Salton Sea is 8,360 square miles and is presented in Figure 2-5. Very little of the water that maintains the Salton Sea originates within the watershed. Precipitation in the watershed averages about 2.3 inches per year in the Imperial Valley to over 30 inches per year in the surrounding mountains, resulting in very little natural runoff.  The vast majority of water that flows into the Salton Sea is agricultural drain water that was originally diverted from the Colorado River for irrigation use in the Coachella Valley to the north of the Sea and the Imperial Valley to the south of the Salton Sea. 

The Salton Sea was formed between 1905 and 1907 when an unintentional breach of an irrigation canal allowed the Colorado River to flow into the basin for almost 18 months. The Salton Sea is a terminal lake with no outlet to the ocean.  Water is removed primarily by evaporation. Water flowing into the Salton Sea carries salt, about 4 million tons each year, which is left behind as the water evaporates. Figure 2-6 shows the historical elevation and salinity of the Salton Sea over approximately the last 100 years.

Prior to forming the Salton Sea in the early 1900s, the area periodically alternated from being inundated from flows from the Colorado River or the Gulf of California and being dry. The area has even been inundated to ocean level when it was connected to the Gulf of California (also known as the Sea of Cortez). The area would flood and then the water would evaporate over many years or decades. Some of the salt left behind from these previous flooding events likely dissolved again when the Salton Sea was formed, accounting for the rapid rise in salinity in the early 1900s.

Water Supplies And Uses in the Salton Sea Watershed

Within the Salton Sea Transboundary Watershed, Colorado River water and groundwater are the primary sources of water supply. 

Coachella Valley

The Coachella Valley, north of the Salton Sea, is supplied by Colorado River water and groundwater. During the 1980s, the Coachella Canal carried about 400,000 acre-feet of Colorado River water annually to the Coachella Valley (USBR, 2000). In 1990, agricultural water demand in the Coachella Valley was about 300,000 acre-feet/year. Urban water demand in the Coachella Valley in 1990 was about 200,000 acre-feet/year, all taken from local groundwater. 

Figure 2-5


(USBR, 2000)
FIGURE 2-6
HISTORIC CHANGE IN ELEVATION 
AND SALINITY OF SALTON SEA

Demands for water in the Coachella Valley are divided between urban uses (municipal, domestic, industrial, and golf courses) and agricultural uses (crop irrigation, fish farming, greenhouses, and duck clubs). Municipal and domestic demands are expected to increase at a faster rate than agricultural demands primarily due to population growth. Coachella Valley’s population is projected to increase from 285,000 in 2000 to 414,000 in 2020, and to 529,000 in 2035, a growth of 31 percent and 46 percent, respectively.

Imperial Valley  

The Imperial Valley, south of the Salton Sea uses Colorado River water. Between 1986 and 1999, about 2.4 million acre-feet/year to about 3.1 million acre-feet/year of Colorado River water was diverted to the Imperial Irrigation District through the All-American Canal. The average annual delivery of irrigation water during the same period was approximately 2.8 million acre-feet/year. The remaining balance of diverted water is discharged into the Yuma Main Canal, smaller canals serving Yuma Project Reservation Division, Pilot Knob Power Plant and Wasteway, the Coachella Canal, or was lost to spillage, evaporation, or seepage along the length of the All-American Canal.

Approximately 85 percent of Imperial Irrigation District diversion from the Colorado River (as measured at Pilot Knob) is delivered for agricultural use. Approximately 2 percent of the Imperial Irrigation District diversion is delivered to municipal, industrial, and other uses. The remaining 10 percent is lost to seepage and evaporation within the Imperial Irrigation District delivery system, or discharged to the drainage system as operational discharge. About 40,000 acre-feet of the imported water is used to maintain wetlands.

Approximately 69 percent of the water that is delivered for on-farm use is used consumptively, or about 66 percent is used by crops and 3 percent is lost to evaporation from soil or water surfaces. The remaining 31 percent flows into the Imperial Irrigation District drainage system as tailwater and tilewater (29 percent) or seeps into shallow groundwater (2 percent) (IID 1994).

Inflows to the Salton Sea  

The Salton Sea principle tributaries are the Whitewater River (or the Coachella Valley Stormwater Channel) from the north and the Alamo and New rivers from the south. The Whitewater River conveys flows from agricultural lands, wastewater effluent, and stormwater runoff from the Coachella Valley. The Alamo and New rivers convey flows from agricultural lands from the Imperial Valley. The New River also conveys flows from agricultural lands and wastewater effluent from Mexicali, Mexico. 

Inflows to the Salton Sea vary among years and also within a given year. Over approximately the past 50 years, inflows have ranged from about 1.15 million acre-feet/year to about 1.65 million acre-feet/year, as shown in Table 2-3. Estimated annual inflows have remained relatively constant during the past 50 years at approximately 1.35 million acre-feet/year (Cohen et al. 1999). Variations that do occur in inflows are mainly a result of changes in agricultural usage in the Imperial, Coachella, and Mexicali  valleys. As with inflow trends between years, as shown in Figure 2-6, trends in flows within a given year are also determined primarily by agricultural practices and schedules for crop irrigation. Inflows are generally higher in the spring and lower in the fall and winter, as shown in Figure 2-7.

	Table 2-3

Annual Average Historical Water Balance for Salton Sea (1950-1999)

	Source of Inflow
	Total Average Annual Inflow 

(acre-feet)
	Percent of Contribution of Total Inflow (acre-feet)

	Alamo River
	623,678
	46.4

	New River
	441,475
	32.9

	Imperial Irrigation District Drains Direct to Salton Sea
	93,250
	6.9

	Surface Water Flows from Coachella Valley Water District (Includes Whitewater R.)
	115,053
	8.6

	Subsurface Flows from Coachella Valley Water District
	1,539
	0.1

	Unmeasured Inflows 
(unaccounted for direct runoff, unmeasured inflows from Imperial Irrigation District and Coachella Valley Water District, and errors/omissions from historical records)
	68,400
	5.1

	Total Inflow
	1,343,395
	100.0

	(USBR, 2001)


The Salton Sea Accounting Model (USBR, 2001) was developed by the U.S. Bureau of Reclamation and includes time series estimates of all historical inflows to the Sea from 1950 through 1999. These flows were the result of a wide range of development and land use conditions throughout the historical period. The model also contains time series estimates of inflows to the Sea based on  “present level” conditions and can be modified as additional information is compiled.  The model does include assumptions that are indicative of existing conditions in 1999.

Inflow from Mexico

Between 1980 and 1997, flow from Mexico comprised about 30 to 35 percent of the flow in the New River . In this same time period, flow from Mexico contributed only about 2,000 acre-feet /year to flows in the Alamo River (USBR, 2000). It appears that inflows from Mexico may increase during years when the Colorado River flows exceed 2 million acre-feet/year in Mexico (MWD, 2001). 

As currently configured, the Salton Sea Accounting Model uses 158,592 acre-feet/year as the annual inflow (for all years) from Mexico. Implementation of wastewater treatment and reuse projects within Mexico are likely to result in reductions in inflows from Mexico. Specifically, the North American Development Bank approved funding for a project to provide wastewater treatment by the Mexicali II treatment plant. The preferred alternative is to pump wastewater into the proposed Mexicali II Wastewater Treatment Plant in Las Arenitas. This plant is located farther than previously proposed treatment works, to the south along the San Felipe Highway. Treated effluent would flow south out of the New River drainage basin into the Hardy River (EPA, 2003). The capacity of the treatment plant is proposed to be 20.1 million gallons per day.


(IID, 2001)
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Inflow from Imperial Valley   

The total discharge to the Salton Sea from the Imperial Irrigation District water service area averaged approximately 0.98 million acre-feet/year (1.16 million acre-feet/year with inflow from Mexico) during the period 1986 to 1999. Imperial Irrigation District completed a surface water drainage balance that defined flow from the Alamo River at the confluence with the Salton Sea as approximately 604,000 acre-feet/year, with approximately 168,000 acre-feet/year from rainfall, municipal, and industrial and operational discharge and seepage, 216,000 acre-feet/year from tailwater, and 228,000 acre-feet/year from on-farm tilewater.

The average annual flow from the New River to the Salton Sea includes approximately 81,000 acre-feet/year from rainfall, municipal, and industrial and operational discharge and seepage, 102,000 acre-feet/year from tailwater, and 108,000 acre-feet/year from on-farm tilewater, for a total of 291,000 acre-feet/year, with the remainder of the flow coming from Mexico and net river losses. Gage data shows flow in the New River at the International Boundary averaged annual of 41,000 acre-feet/year for the period 1950 to 1957, increasing to an average flow of 110,000 acre-feet/year during the period 1958 to 1978. Flows across the boundary increased to an annual average of 150,000 acre-feet/year during the period 1979 to 1982.  From 1983 to 1988, the flows were greater than 250,000 acre-feet/year. The discharge from Mexico decreased to approximately 100,000 acre-feet/year from 1987 to 1999 (IID, 2002).

Imperial Irrigation District drainage system includes a network of 1,456 miles of open and closed (pipeline) drains, 750 surface and subsurface drainage pumps, thousands of miles of subsurface (tile) drains and associated collection pipelines and water recovery systems. Water entering the drainage system can originate from the following sources  (Loeltz et al. 1975).

(
Delivery system losses include canal seepage and operational discharge. Operational discharge Is water that has traveled through portions of the distribution system to ensure full farm deliveries and is ultimately discharged to the drains from the surface canals and laterals of the system. Canal seepage is water lost to shallow groundwater and intercepted by the drains;

(
On-farm tailwater runoff (i.e., surface water runoff occurring at the end of an irrigated field when total water applied exceeds the soil infiltration rate);

(
On-farm tilewater (i.e., water passing the crop root zone, which normally enters a tile drain, also, referred to as tilewater or leach water);

(
Stormwater runoff; and

(
Groundwater (i.e., intercepted groundwater that has moved up into the drains from the deeper aquifer near the east boundary of the irrigated areas

Approximately 15 percent of the water applied to fields becomes tailwater. Except in fields with tailwater recovery systems, this water is not available for on-farm use and is discharged into either the drainage system or rivers within the Imperial Irrigation District water service area. Collectively, tailwater and tilewater account for about 67 percent (33 percent and 34 percent, respectively) of all flows either directly to the Salton Sea or via the New and Alamo rivers. Drainage water from the Alamo and New rivers and water from surface drains that discharge directly to the Salton Sea represent significantly different water regimes and are affected by different operations throughout the Imperial Irrigation District service area. The Alamo River receives approximately 61 percent of the discharge from the drainage system, and the New River receives about 29 percent of the drainage flows. The remaining 10 percent is discharged to surface drains that flow directly to the Salton Sea, or about 27,000 acre-feet/year of total flow, 33,000 acre-feet/year of which originates from tailwater, and 36,000 acre-feet/year of which originates from on-farm tile drainage.

The Salton Sea Accounting Model shows the average baseline discharge to the Sea of about 995,000 acre-feet/year from the Imperial Valley, mainly from agricultural drainage. The flows range from about 850,000 acre-feet /year to about 1,114,000 acre-feet/year (USBR, 2001).

Inflow from Coachella Valley  

Inflow from the Coachella Valley is primarily comprised of agricultural return flows. Historically, inflow from the Coachella Valley increased steadily as drains were installed from about 1950 until the early 1970s. Drain flow remained relatively stable through the 1970s and has steadily declined since 1980. The decline is due in part to a general decline in surface water deliveries, increased groundwater production, and increased agricultural irrigation efficiency. Flow in the drains in the mid-1970s was approximately 145,000 acre-feet/year, whereas in 1999 agricultural flow to the drains was 55,8000 acre-feet/year (CVWD Water Management Plan).

The Salton Sea Accounting Model shows the average baseline discharge to the Sea of about 77,500 acre-feet/year from the Coachella Valley Stormwater Channel, mainly from agricultural drainage, urban wastewater flows, and storm runoff. This flow needs to be reviewed as part of an update of the model (USBR, 2001).

Unmeasured Inflow  

The Salton Sea Accounting Model uses 68,400 acre-feet/year as the total unmeasured flow to the Salton Sea (USBR, 2001). 

Reduction Due to Entitlement Enforcement  

Under the Quantification Settlement Agreement (QSA), a reduction of inflows to the Salton Sea of approximately 56,900 acre-feet/year will occur as a result of "entitlement enforcement." This is anticipated because California conforms to its normal year apportionment of Colorado River water of 4.4 million acre-feet/year under the QSA and because unused entitlements from other states and surplus flows, which were previously available to Imperial Irrigation District and Coachella Valley Water District will be limited in the future. The Salton Sea Accounting Model uses a flow of about -56,856 acre-feet/year for this component of the model (USBR, 2001). 

Groundwater Inflow/Outflow  

Historically, the Coachella Valley groundwater aquifer discharged water to the Salton Sea. With groundwater pumping and lowering of the water level in the aquifer over the last several decades, the groundwater aquifer is now receiving flow from the Sea. The Salton Sea Accounting Model uses a flow from the Salton Sea to the aquifer of about 700 acre-feet/year (USBR, 2001).

Salton Sea Evaporation

Total net evaporation from the Salton Sea is about 5.7 feet per year (USGS, 1964), or about 1.36 million acre-feet per year with the surface area today’s Sea. Since the level of the Salton Sea is now relatively stable, the evaporation is approximately equal to the total of all inflows. During calibration of the Salton Sea Accounting Model, the U.S. Bureau of Reclamation developed historic water budgets for years 1950 through 1999. As part of the calibration process, net term evaporation was back calculated to estimate evaporation for each year. The net term evaporation averaged 68.0 inches per year, with a maximum of 77.4 inches per year and a minimum of 56.1 inches per year (USBR, 2001).

Water Quality  

Water quality is an important consideration in the evaluation of future project alternatives. The Salton Sea inflow is primarily from agricultural runoff, municipal wastewater effluent, and storm drain runoff.

The following constituents of concern have been identified for the Salton Sea.

(
Salinity
(
Selenium
(
Boron
(
Nitrogen
(
Phosphorus 
(
Total suspended solids (TSS)
(
Organochlorine insecticides (DDT and its metabolites DDE and DDD, and toxaphene)
(
Organophosphorus pesticides (diazinon and chlorpyrifos (Lorsbad, Dursban)
(
Organochlorine herbicides (Dacthal)
(
Carbamate pesticides
(
Temperature

Historic water quality data for some of the constituents of concern are shown in Table 2-4 and historic water quality for nutrients are shown in Table 2-5.

Total Maximum Daily Loads  

In 1998, the Salton Sea was listed by the Colorado River Basin Regional Water Quality Control Board (Regional Board) as an impaired surface water body in accordance with Section 303(d) of the Clean Water Act. Four of the main tributaries to the Salton Sea were also listed as impaired: the New River, Alamo River, Coachella Valley Stormwater Channel, and the Imperial Valley Drains (RWQCB, 2000). 

Total Maximum Daily Loads (TMDLs) are to be developed by the Regional Board for waters listed as impaired pursuant to Section 303(d) of the Clean Water Act. TMDLs include a numeric target, which can be represented as a concentration (milligrams per liter) and/or as a load (pounds/day). In California, TMDLs also include an implementation plan. The Regional Board’s process for TMDL development includes water quality monitoring (conducted either by the Regional Board or other entities); evaluation of water quality data; issuance of a public review draft technical report; stakeholder involvement, review, and comment; and peer review. Following the completion of this process, the Regional Board issues documents for formal public comment periods, and public workshops and a public hearing at which it considers adoption of the TMDL.

In the Imperial Valley, impaired waterbody listings can be grouped into three types:

1. Those addressing pollutants attributable to agriculture (apply to New River, Alamo River, and Imperial Valley Drains)

2. Those addressing pollutants attributable to imported salts (apply to all Imperial Valley waterbodies).

3. Those addressing pollutants attributed to discharges within Mexico (apply to New River)

Listings for agricultural pollutants include: sediment, pesticides, and nutrients. Listings for imported salts include salt and selenium. Lists for pollutants attributable to discharges within Mexico include: bacterial indicators (e.g., e.coli); dissolved oxygen; chloroform; toluene; p-Cymene; 1,2,4-trimethylbenzene; m,p,-Xylene); o-Xylene; and p-DCB.

Currently, the TMDLs that have been adopted are for siltation/sedimentation in the Alamo and New Rivers and for pathogens in the New River. The siltation/sedimentation TMDLs established a 200 mg/l Total Suspended Solids (TSS) criteria and included an implementation plan for the control of silt.

	Table 2-4
Historical Mean Flows and Concentrations for Water Quality Parameters in the Imperial Valley

	Parameter
	Historical Water Quality Data (1970-1999)
	Fresh Water Quality Criteria 3

	
	Colorado River Irrigation Delivery
	New River
	Alamo River
	

	
	All-American Canal
	International Boundary
	Surface Drains 1
	Outlet to Salton Sea
	International Boundary
	Surface Drains 2
	Outlet to Salton Sea
	

	
	
	
	
	
	
	
	
	

	Daily mean flow (cfs)
	3,934
	250
	---
	622
	---
	---
	843
	NA

	Instantaneous flow (Cfs)
	---
	193
	---
	---
	2
	---
	---
	NA

	TDS (mg/l)
	771
	3,894
	2,116
	2,997
	3,191
	2,375
	2,458
	4,000

	TSS (mg/l)
	86
	117
	193
	313
	360
	318
	479
	200 or NA 4

	Se (ug/l)
	2.5
	3
	7.4
	7.1
	5.9
	7.9
	7.7
	5.0

	NO3 (mg/l)
	0.28
	0.84
	7.49
	4.37
	1.87
	8.14
	7.81
	NA

	Total phosphorus
	0.05
	1.42
	0.78
	0.81
	0.47
	0.84
	0.63
	NA

	Total P in sediment (mg/kg)
	---
	535
	1,300
	1,600
	---
	---
	1,100
	NA

	DDT (ug/l)
	0.001
	0.088
	0.013
	0.16
	0.011
	0.020
	0.016
	1.1/0.001

	DDT in sediment (ug/kg)
	---
	0.1
	2.6
	11
	0.1
	14.6
	0.1
	NA

	DDD (ug/l)
	0.001
	0.046
	0.01
	0.017
	0.011
	0.017
	0.011
	0.00083

	DDD in sediment (ug/kg)
	---
	---
	5.4
	---
	---
	6.3
	---
	NA

	DDE (ug/l)
	---
	---
	---
	---
	---
	---
	---
	0.00059

	DDE in sediment (ug/kg)
	---
	9.8
	44.1
	9.8
	18.0
	15.7
	30.0
	NA

	Toxaphene (ug/l)
	0.001
	0.272
	0.946
	0.0113
	0.1
	0.995
	0.014
	0.73/0.0002

	Toxaphene in sediment (ug/kg)
	---
	10
	9.5
	18.3
	5.0
	26.6
	2.5
	NA

	Diazinon (ug/l)
	---
	---
	0.025
	---
	---
	---
	0.025
	0.025

	Chlorpyrifos (ug/l)
	---
	---
	0.025
	---
	---
	---
	0.025
	0.041

	Dacthal (ug/l)
	0.007
	---
	---
	---
	---
	---
	---
	NA

	Boron (ug/l)
	170
	1,600
	804
	1,172
	1,798
	683
	695
	5,000

	1 Includes the Greeson Drain and the Trifolium 12 Drain

2 Includes the Holtville Main Drain and the South Central Drain

3 Multiple significance criteria may apply (i.e., Aquatic Life Criteria for chronic and acute exposure, or Human Health Criteria for consumption of fish

4 200 mg/l based on Phase 4 TMDL criteria for the Alamo River.

--- = Data Not Available

(RWQCB, 2000)


	Table 2-5

Water Quality in Tributaries and Salton Sea

	Location
	Ammonia
	Nitrate
	Phosphate
	BOD
	Dissolved Oxygen
	Fecal Coliform
	COD

	Salton Sea

	Average
	0.83
	0.19
	0.34
	13
	10.8
	3.08
	401

	Maximum
	3.00
	1.00
	1.42
	13
	20
	20
	2,192

	Minimum
	0.01
	0.005
	0.03
	51
	.07
	2
	65

	New River

	Average
	1.5
	4.96
	0.89
	8.66
	6.2
	15,640
	42.9

	Maximum
	3.5
	17
	1.86
	17
	9.3
	160,000
	143

	Minimum
	0.22
	1.5
	0.01
	3.0
	3.6
	500
	12

	Alamo River

	Average
	1.04
	8.05
	0.68
	5.93
	7.66
	16,102
	37.8

	Maximum
	2.86
	24
	2.04
	26
	10.2
	240,000
	143

	Minimum
	0.28
	3.9
	0.12
	2.0
	5.2
	170
	10

	Whitewater River

	Average
	0.23
	0.50
	0.24
	1.91
	9.71
	86.6
	7.97

	Maximum
	1.20
	1.9
	2.0
	11
	15.3
	540
	39

	Minimum
	0.01
	0.06
	0.02
	1.0
	7.1
	2.0
	1.0

	(USBR, 2000)


The sedimentation/siltation TMDL implementation framework established by the Regional Board relies on the functioning of a subwatershed groups, which are comprised of member growers. The subwatershed groups are coordinated by the Imperial County Farm Bureau (ICFB). In addition to providing grower outreach, the ICFB implemented a water quality implementation grant that provided for erosion control consultations. The TMDL included interim targets for reduction of TSS concentrations.  

The Regional Board published a public review draft of each of the following TMDLs:

(
Siltation/Sedimentation TMDL for the Imperial Valley Drains (includes load allocations for Niland 2, P, and Pumice Drains)

(
Dissolved Oxygen TMDL for the New River

(
Trash TMDL for the New River

Additional TMDLs are under development for the Salton Sea watershed including a Bacterial Indicators TMDL for the Coachella Valley Stormwater Channel and a Nutrient TMDL for the Salton Sea.

Table 2-6 presents information on the status of TMDL development, information about potential BMPs, considerations for a future project (both for the Salton Sea and for the Rivers and Drains), and additional notes. Table 2-7 shows the listed waterbodies, pollutants of concern, and scheduled dates for completion of TMDLs.

Water Quality of Inflows from Imperial Valley

Laboratory analysis of water discharging to the Imperial Valley drainage systems have resulted in the following conclusions.

(
Operational discharges are considered to have the best water quality because the flows do not include drainage or seepage flows. Operation discharges have a water quality similar to the Lower Colorado River.

(
Tailwater is considered to have the next best water quality. However, tailwater carries sediment and solutes (including flows with agricultural fertilizers and pesticides residuals).

(
Tilewater is generally considered to have the poorest water quality because dissolved salts and other constituents tend to concentrate in the water as the water percolates through the root zone and is collected in subsurface drainage system.

More details are provided below for major constituents.

Salinity 

Salinity is one of the most prevalent constituents of concern in the watershed. Chlorides and other dissolved solids all contribute to soil and water salinity. At high concentrations, soil salinity can be detrimental to seed germination and crop yields. Salt compounds include elements, such as selenium, that can be toxic to humans, fish, and wildlife if the elements are biologically available in high enough concentrations. 

The primary source of salts in the Salton Sea watershed is imported Colorado River water. These salts are applied to fields with irrigation water and are carried off by tailwater or tilewater into surface drains. Annual salt load delivered to the Salton Sea is about 4 million metric tons/year.

	Table 2-6

Status of Total Maximum Daily Limit Programs for Water Bodies Affecting the Salton Sea

	Constituent
	Status
	Potential BMPs
	Salton Sea
	Rivers/Drains
	Notes

	Sediment
	Sediment TMDLs are in-effect through the Imperial Valley.
	Successful model in effect. 
	Delta formation

Long-term sediment management
	Within-water column improvements

Long-term degradation of organochlorine pesticides will eventually address eco-contamination concern
	Reduction of sediment addresses: turbidity, Total Suspended Sediment, DDT, DDE, DDD, toxaphene, phosphorus

	Nutrients
	Under development by Regional Board. 
	On-farm reduction

Possible treatment at confluence
	Nutrient management is likely an important factor in future-Sea assessments
	Nutrient data from constructed wetland projects would be useful in evaluating the configuration of any proposed east/west conveyances.
	

	Pesticides
	Monitoring??
	Should be defined by a TMDL Technical Advisory Committee, not specified herein.
	Acute toxicity 
	
	

	Selenium
	Selenium in the Imperial Valley is imported selenium. The sources of salinity are located in upstream Colorado River Basin watersheds. 
	Out-of-state issues… Colorado River Basin Salinity Control Program


	Regionalized are the selenium-sediment concerns? 

High-activity feeding/breeding areas
	Imported water contains selenium in concentrations of X ug/L; Imperial Valley drain water contains selenium in concentrations of X ug/L. 
	Additional selenium sampling is being conducted… study plans are being developed 




	Table 2-7

Impaired Water Bodies Within Salton Sea Watershed

	Water Body


	Pollutant of Concern


	Type of Concern
	TMDL Completion Date

	
	
	Irrigation Flows
	Imported Salts
	Flow from Mexico
	

	Whitewater River/Coachella Valley Stormwater Channel
	Bacteria/Pathogens
	
	
	X
	2005

	Alamo River
	Pesticides
	X
	
	
	2011

	
	Selenium
	
	X
	
	2010 (A)

	
	Silt
	X
	
	
	Adopted

	Imperial Valley Drains
	Pesticides
	X
	
	
	2011

	
	Selenium
	
	X
	
	2010 (A)

	
	Silt
	X
	
	
	Draft Published

	New River
	Nutrients
	X
	
	X
	2010

	
	Pesticides
	X
	
	
	2011

	
	Silt
	X
	
	
	Adopted

	
	Dissolved Oxygen
	
	
	X
	2006

	
	Trash
	
	
	X
	2007

	
	Chloroform
	
	
	X
	2011

	
	Toluene
	
	
	X
	2011

	
	p-Cymene
	
	
	X
	2009

	
	1,2,4-trimethylbenzene
	
	
	X
	2009

	
	m,p,-Xylene
	
	
	X
	2008

	
	o-Xylenes
	
	
	X
	2008

	
	p-DCB
	
	
	X
	2010

	
	Bacteria/Pathogens
	
	
	X
	Adopted

	Salton Sea
	Nutrients
	X
	
	X
	2004

	
	Salt
	
	X
	
	(B)

	
	Selenium
	
	X
	
	2010 (A)

	Notes:

(A) The Regional Board has indicated that the appropriate mechanism for addressing imported selenium is source control through the Colorado River Basin Salinity Control Program.

(B) The Regional Board does not intend to develop a TMDL for salt, but instead supports a physical solution to control of increasing salinity within the Salton Sea.


Selenium 

Selenium is the constituent of greatest concern for toxic risk in the New and Alamo rivers, Imperial Valley drains, and the Salton Sea. Selenium in trace concentrations is an essential element for both plant and animals, but can be toxic at higher concentrations (Rosenfeld and Beath 1946). Selenium enters soil, groundwater, and surface waters through imported Colorado River irrigation water. Like salt, selenium is concentrated in irrigated lands through evapotranspiration and moves to water sources through drainage and seepage. Selenium concentrations in the New and Alamo rivers and Imperial Valley drains are above state and federal water quality standards of 5 ug/l.

Sediment 

Surface runoff carries suspended sediment to agricultural drains and to the New and Alamo rivers. Sediments can convey pesticides and nutrients.

Nitrogen and Phosphorus 

The use of agricultural fertilizers has resulted in high concentrations of nitrogen and phosphorus in soils and drainage waters. Nutrient concentrations for various waterbodies within the Salton Sea watershed are shown in Table 2-4.  The total annual phosphorus load from the tributaries to the Salton Sea approximately doubled from 1968 and 1969 to 1999. 

Organochlorine Insecticides 

Organochlorine insecticides have been identified in drainage water and suspended sediments flowing into the Salton Sea. Although banned in 1972, DDT and its metabolites are still present in the environment and can be mobilized from soils and conveyed into the drainage systems by tailwater. The sediment-bound DDT and DDT-metabolites were a primary impetus for listing of the New and Alamo rivers and Imperial Valley drains as sediment-impaired.

Organophosphorus Pesticides (insecticides and herbicides) 

Organophosphorus insecticides can be transported into surface waters through irrigation and drainage practices. The organophosphates diazinon and chlorpyrifos may cause aquatic toxicity in the New and Alamo rivers and the Imperial Valley drains.

Boron 

Boron exists in several forms in soil in the Imperial Valley and appears to be leaching from irrigated soils (RWQCB, 2000). Though beneficial in small quantities, elevated concentrations of boron can lead to adverse effects in organisms. In aquatic environments, sediments often absorb boron.

Water Quality in the Salton Sea  

The Regional Board listed the Salton Sea as an impaired surface water body in 1998 in accordance with Section 303(d) of the Clean Water Act.  Concerns about the Salton Sea water quality are discussed below.

Salinity 

Total dissolved salt in the Salton Sea is about 400 million metric tons (Amrhein, 2001), or in excess of 44,000 mg/l, about one third saltier than ocean water; salinity may now be closer to 46,000 mg/l to 48,000 mg/l (MWD, 2002). Concentrations in the Salton Sea vary depending on location.  Lower salinity concentrations frequently occur near the tributaries and near the shore of the Salton Sea.  Higher concentrations generally occur in the center of the Salton Sea. Due to the high salt concentration in the Salton Sea, salt precipitation has been estimated at about 1.5 million metric tons per year.  the primary constituents associated with salinity in the Salton Sea are sodium, chloride, and sulfate.

Selenium 
Selenium entering the Sea as highly soluble oxyanions accumulates in the anoxic sediments on the Salton Sea floor. Selenium concentrations in the Salton Sea water is about 1 microgram per liter; without the removal process, the selenium concentration would presently be about 400 micrograms per liter (Schroeder, 2000). Selenium concentrations in the Sea’s sediments appears higher in the northern portion of the Sea compared to the southern portion.

Nutrients 

The Salton Sea is a eutrophic to hypereutrophic water body characterized by high nutrient concentrations, high algal biomass as demonstrated by high chlorophyll a concentrations, high fish productivity, low clarity, frequent very low dissolved oxygen concentrations, massive fish kills, and noxious odors” (Setmire, 2000). The eutrophic conditions appear to be controlled (i.e., limited) by phosphorus. The concentration of phosphorus in the water column within the Salton Sea was nearly the same in 1999 as in 1968-1969, in spite of a doubling of the phosphorus loading. 

Nitrogen delivered to the Salton Sea is mostly nitrate.  Most of the nitrogen in the Salton Sea consists of ammonia and organic nitrogen. Nitrogen accumulates in the sediments on the Sea floor. The nitrogen concentration in the Salton Sea water is about 5 mg/l; without the removal process, the nitrogen concentration would presently be about 100 mg/l (Schroeder, 2000).

Dissolved Oxygen  

Thermal stratification occurs in the Salton Sea, with observed differences between surface and bottom temperature of up to 80 C. The stratification is not stable, and both depth of stratification and temperature differences vary geographically. Dissolved oxygen levels are usually above saturation concentrations as a result of photosynthesis in the surface waters. In contrast, dissolved oxygen levels near the bottom of the Salton Sea is frequently less than 1 mg/l. Occasionally the dissolved oxygen within certain areas of the Salton Sea is absent throughout the water column. These episodes are usually during or following algal blooms (described by others as "green water") and often result in massive fish kills. (Setmire 2000). Strong winds from the south agitate the anaerobic sediments creating an immediate oxygen demand in an area that already has depleted dissolved oxygen in the lower part of the water column. As the anaerobic water from the bottom of the water column mixes with the upper water column, the entire water column of these shallow water areas is depleted of dissolved oxygen and many aquatic organism, including fish, die immediately. 

Salton Sea Water Circulation  

Water circulation patterns in the Salton Sea have an affect on the transport and distribution of nutrients, dissolved oxygen, mixing of inflows, temperature gradients, sediments and other water quality parameters. Energy regimes generated by circulation also have an effect on shoreline erosion and sediment deposition patterns. Modeling work by the Water Resources and Environmental Modeling Group of the Department of Civil Engineering at the University of California Davis (Cook, 1997) found that wind velocity is the dominant factor affecting water currents in the Salton Sea. Physical properties of the system that affect simulated circulation include the roughness of the bottom, wind stress, and inflow rates. The California Irrigation Management Information Stations near the Salton Sea provide measurements of wind magnitude and direction, short wave radiation, air temperature, and relative humidity.

The prevailing wing is from the west-northwest. The wind pattern results in two large gyres, rotating in opposite direction; in the northern basin, currents rotate clockwise and in the southern basin, the currents rotate counterclockwise (USBR, 2000). Major shifts in wind direction and velocity in the in the southern end of the Sea appear to be associated with fish kills because the winds move the anaerobic sediments, as discussed above (Setmire, 2000).

Freshwater is less dense than saltwater and when freshwater flows into a more saline environment, the freshwater will "float" for a time over the saltier water, creating a salt wedge at the point of inflow. However, in the Salton Sea, freshwater inflows from tributaries generally mix rapidly with the ambient saltwater near the confluence of the tributaries due to the prevailing wind action, forming a fairly abrupt transition from freshwater to saltwater. This rapid mixing suggest that inflows attain the physiochemical characteristics of the Salton Sea water within a short distance from the confluences with the tributaries, although a delta area of less saline water exists near the tributary  inflows.

Surface Water Conditions in the Lower Colorado River
Surface water availability and water quality in the Lower Colorado River influences the Salton Sea and its tributaries because the primary source of water from the Coachella and Imperial valleys is from the Colorado River.  Flows are diverted towards these valleys from the Colorado River below Parker Dam.

Parker Dam is located on the Colorado River about 155 miles downstream of Hoover Dam and 192 miles upstream from the Gulf of California, as described in Chapter 1. Both the Central Arizona Project that conveys water to Arizona and the Colorado River Aqueduct that conveys water to Southern California divert water from Lake Havasu behind Parker Dam. The reach of the Colorado River from Parker Dam to Imperial Dam is approximately 143 miles long. For approximately 10 miles, below Parker Dam to the Headgate Rock Diversion Dam, the Colorado River channel is confined within a steep valley. The water level within this reach is relatively stable at both ends (USBR, 1999b). 

Below Headgate Rock Dam, the Lower Colorado River flows through a 100-mile long valley, which has been formed in the Parker, Palo Verde, and Cibola valleys. The Colorado River becomes more confined approximately 40 miles below Cibola Valley at Imperial Dam. 

The Lower Colorado River is confined within a system of stabilized riverbanks and levees and dams.  Channelization and stabilization activities have been implemented for more than a century along the Lower Colorado River. 

Colorado River Flows

Prior to the construction of Hoover, Glen Canyon, and Parker ,dams and other water development projects, the total flow of the Colorado River entered Mexico and the Colorado River Delta. Recent time series analyses place the average annual flow of the river at 12.4 million acre-feet/year (USGS, 2004). 

Imperial Dam is located approximately 18 miles northeast of Yuma, Arizona. The dam diverts Lower Colorado River water into the All-American Canal for conveyance to the Imperial and Coachella valleys, Yuma Project Reservation Division, Yuma Valley, and into the Gila Gravity Main Canal. In Arizona, water from the All-American Canal serves the City of Yuma, the Yuma Project Valley Division in the Yuma Valley, and the Cocopah Indian Reservation. Additional areas in Arizona are served by the Gila Gravity Valley Irrigation and Drainage District and Yuma Irrigation District, portions of the Yuma Mesa served by the Yuma Mesa Irrigation and Drainage District and the Unit "B" Irrigation and Drainage District, and portions of the Gila River Valley upstream of Dome that provides water to the Wellton-Mohawk Irrigation and Drainage District.

Measured annual flow at Imperial Dam during 1985 to 1999 ranged from approximately 4.76 million acre-feet/year in 1993 to approximately 15.0 million acre-feet/year in 1985, with an average flow of approximately 7.59 million acre-feet/year. The average monthly flow at Imperial Dam varied with seasons during 1985 to 1999. Monthly average flow at Imperial Dam has varied from a minimum of approximately 460,000 acre-feet/year in November, to a maximum of approximately 750,000 acre-feet/year in July, with an average monthly flow of approximately 632,000 acre-feet/year.

Based on the Mexican water Treaty of 1944, the United States is obligated to provide Mexico 1.5 million acre-feet/year of Colorado River water, but, during periods of high runoff, Mexico receives additional water. For example from 1983 to 1986, Mexico received an average of about 11 million acre-feet/year of Colorado River water. Some of the excess flows are diverted for irrigation and groundwater recharge.

Colorado River Water Quality

According to the Regional Board Basin Plan, constituents of concern in the Lower Colorado River include TDS, selenium, total suspended solids, organochlorine pesticides, water temperature, and other organic compounds and chemical constituents.

Total Dissolved Solids 

The historical salinity regime of the Lower Colorado River is not defined, but was likely similar to that observed during early years of sampling. Salinity results primarily from geologic sources, saline springs, and agricultural sources. Natural sources account for nearly half of the total salt load, irrigation return flows add more than one-third, and a minor part is from industrial and municipal sources. Between 1980 and 1997, TDS concentration of the Lower Colorado River between Lee's Ferry (north of Hoover Dam) and Moreles Dam (at the Northerly International Boundary) ranged from 384 mg/l to 811 mg/l and averaged 682 mg/l. The maximum reported value for TDS at Imperial Dam was 982 mg/l, the minimum was 568 mg/l and the average was 768 mg/l.

Selenium 

Dissolved selenium in the Lower Colorado River from Parker Dam to Imperial Dam appears to be conveyed from sources in the Upper Colorado River Basin above Lee's Ferry.  Selenium concentrations above Lee's Ferry generally are less than 1 to 2 ug/l.  Concentrations reported at Parker Dam ranged from 1.0 ug/l to a maximum of 3.0 ug/l, with an average concentration of 2.0 ug/l (USBR, 2000c).

Selenium in bottom sediments of the Lower Colorado River ranged from a minimum of 0.03 ug/g at Palo Verde Diversion Dam to a maximum of 7.1 ug/g at Imperial Dam. Mainstream Colorado River sediment less than 63 um in diameter appeared to act as a sink for selenium, especially in backwater areas with higher concentrations of organic matter (Radtke et al., 1998).

Sediments 

Historically, the Colorado River was known for its ability to transport enormous sediment volumes. Sediment now accretes in reservoirs and desilting basins.

Perchlorate

Perchlorate is a dissolution product of ammonium, potassium, and sodium perchlorate salts. It is a powerful oxidant used primarily in the manufacture of fireworks, and as an accelerant by the aerospace industry. Large-scale production of perchlorate salts began in the 1940s due to increased demand for ammonium perchlorate for use in solid propellant mixtures. 

Low levels of perchlorate occur in the Lower Colorado River from Las Vegas to the International Border, and in waters that receive discharge or recharge from the lower Colorado River. The sources of this contamination are two perchlorate manufacturing companies near Henderson, Nevada (Kerr-McGee Corporation and American Pacific Corporation). These two companies were the leading producers of ammonium perchlorate from the 1950s to the 1980s. Contamination in the Las Vegas wash was discovered in 1997 when the Metropolitan Water District detected perchlorate in its Colorado River supply. The chemical was traced from the Colorado River Aqueduct to shallow groundwater discharges entering the Las Vegas wash, and subsequently Lake Mead. 

Current perchlorate concentrations are highest in the Las Vegas wash and average 750 ug/l. Concentrations range up to 24 ug/l in Lake Mead, and decrease downstream ranging up to 10 ug/l near the International Border. 

Monitoring conducted for the Surface Water Ambient Monitoring Program in May 2002 indicated 4.0 - 4.2 ug/l perchlorate at three locations in the Alamo River, which receives water from the Colorado River through agricultural return flows. The Coachella Valley Water District found 5.0 - 5.9 ug/l in one well in 1997. There is concern perchlorate detections may increase in the vicinity of the Whitewater Spreading Facility, which receives Colorado River water from the Aqueduct to recharge the upper Coachella Valley aquifer. 

There are no known perchlorate discharge sources in the Colorado River Basin, other than those that result from the release to the Colorado River in Henderson, Nevada. Ground water remediation is underway in Henderson and includes an ion exchange treatment plant and a lined evaporation pond. A slurry wall also is in place to slow plume migration. Accordingly, perchlorate concentrations are expected to decrease in the lower Colorado River. However, several years will be required for remnants of the chemical to be entirely flushed out. 

The California Department of Health Services (DHS) and the United States Environmental Protection Agency (USEPA), the agencies that regulate drinking water, are evaluating these studies to determine safe levels of consumption and the need for regulation. When the effects of perchlorate exposure to the ecosystem and human health are completely characterized, and regulatory guidelines issued by DHS and USEPA, the quality and beneficial uses of ground and surface waters can be fully protected.

Laboratory studies commissioned by the Environmental Working Group in Oakland found perchlorate in four of 22 samples of lettuce traced to growers in Southern California or Arizona. 

Tests by the California Department of Food and Agriculture found perchlorate in 32 samples of milk taken from Alameda, San Joaquin and Sacramento counties. The Environmental Working Group also analyzed 32 samples of milk from stores in Los Angeles and Orange counties and found that 31 of the samples contained minute amounts of perchlorate. The Environmental Working Group study found levels averaging 1.3 parts per billion and ranging up to 3.6 parts per billion, while the state tests found levels from 1.5 to 10.6 parts per billion. 

Tests performed by the U.S. Department of Agriculture (USDA) showed perchlorate all of 10 samples of romaine and leaf lettuce gathered from the lower Colorado River valley, although levels could be quantified in only 6 of the samples. Perchlorate was not found in samples of carrots, corn and onions that were tested.

Issues to be Further Evaluated
During the preparation of this section, the following items were identified that need further evaluation to more appropriately describe the existing baseline condition.  

(
Recent information on New River wetlands projects

(
Additional flow records or water quality records for direct inflows to the Salton Sea and for the Colorado River, especially with respect to operational changes

(
Additional information on salt precipitation

(
Additional information on recent large storm events and wet and dry periods with respect to inflows and inflow quality

(
Additional information on sediment volumes in inflow streams
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GROUNDWATER

This section describes the regional groundwater of the Salton Sea Watershed.  This section is based upon readily available information at the time of preparation.  Issues that need to be further considered prior to publication of the Draft EIR are discussed at the end of this section.

The initial description of the existing conditions described on the following pages is intended to represent conditions in the late 2003 and early 2004 time range. However, it must be recognized that groundwater conditions are not strictly stagnant during a specific period of time, but are a range of characteristics that could be expected with the system in place in 2003-2004. Wet periods and dry periods and other variables will cause groundwater levels and water quality to fluctuate.

Groundwater Basins
The Salton Sea drainage basin occurs within the Colorado River Hydrologic Region, as defined by DWR (2004). Groundwater basins within the Salton Sea drainage basin are defined by the location of saturated aquifer material (usually Tertiary and Quaternary sediments) and well-defined boundaries, such as exposed or buried bedrock and faults impeding groundwater movement. These basins were identified and described by DWR in Bulletin 118 (DWR, 2003). Figure 2-8 shows the location of the basins discussed in this summary, as defined by DWR.

Fourteen basins are included in the study area. DWR (2003) subdivides several of these basins into subbasins. Subbasins are noted, but are only described separately when appropriate. The seven basins with the most direct relationship with the Salton Sea are described below. The remaining basins will be discussed more thoroughly as work on the area progresses. The summaries provided are based on those included in Bulletin 118 (DWR, 2003) and the more detailed descriptions available on the internet (http://www.groundwater.water.ca.gov/bulletin118), which represent the most recent original work conducted. Additional information is provided where appropriate and is cited. The following seven basins are described below.  

(
Coachella Valley Basin 
(
Imperial Valley Basin 
(
West Salton Sea Basin 
(
Ocotillo-Clark Valley Basin 
(
Orocopia Valley Basin 
(
Chocolate Valley Basin 
(
East Salton Sea Basin

Groundwater conditions found in two largest basins, the Coachella Valley and Imperial Valley basins, are described in more detail as compared to the other basins. These basins are important relative to water supply in the Salton Sea watershed. The Coachella Valley Basin has been thoroughly studied due to the use of groundwater to meet increasing water demands. 

The Salton Sea water budget, including groundwater inflow, has been evaluated in several studies (SSA, 1999) and (USBR, 2001).  Information from these and other studies were used in the following description of the existing baseline conditions.

Figure 2-8

Generalized Hydrogeology of the Salton Trough

The Salton Trough is filled with up to 20,000 feet of basin-fill deposits of Quaternary and Tertiary age, underlain by rocks of pre-Tertiary age referred to as the “basement complex,” as described in the Geology section. The first few thousand feet of sediments may yield usable water, but water at greater depths is too saline for most beneficial uses (USGS, 1995). The aquifers within the Salton Trough tend to be unconfined near uplands because of the alluvial nature of the sediments. Confined conditions exist in the central portions of the valley where finer grained lacustrine materials occur.

Groundwater provides about 8 percent of the water supply in normal years for agricultural and urban uses in the region (DWR, 2003). Conjunctive use is a standard practice in the region. Water imported from the Colorado River and the State Water Project is used to recharge groundwater basins, particularly in the Coachella area. Overdraft is of concern in the Coachella Valley and is discussed below (DWR, 2003).

Water quality varies in the region. Sodium and calcium are the dominant cations, while bicarbonate is usually the primary anion. Sulfate and chloride is also common. Dissolved constituents and minerals tend to rise dramatically toward a dry lake. TDS concentration is generally high and nitrate and fluoride are also of concern in some areas (DWR, 2003).

Eighty-six percent of the public water supply wells tested in the region met the state primary maximum contaminant levels (MCL) for drinking water standards. Fourteen percent had one or more constituents that exceeded an MCL. Of the 314 regional wells sampled, water quality parameters occurring above primary or secondary MCLs were iron (38 wells tested), manganese (26 wells), fluoride (17 wells), nitrate (6 wells), total dissolved solids (TDS) (5 wells), and radium (less than 3 wells) (DWR, 2003).

There are no designated Superfund hazardous sites in the Salton Trough. However, one site is under consideration by U.S. Environmental Protection Agency due to high pesticide levels. There are several locations with leaking underground storage tanks in the groundwater basin.

Coachella Valley Groundwater Basin

The Coachella Valley Groundwater Basin is subdivided by DWR (2004) into four subbasins – Indio, Mission Creek, Desert Hot Springs, and San Gorgonio Pass. These subbasins are distinct from each other because groundwater flow is impeded by bedrock barriers and the Mission Creek and Banning Faults, which merge just south of the Indio Hills to form the San Andreas fault. The Indio subbasin is the largest subbasin and the one relied on most heavily to meet water demands. Extensive evaluation and modeling of the Indio subbasin conducted by the Coachella Valley Water District focuses only on the Indio subbasin. 

Groundwater in the basin is managed by the Coachella Valley Water District and the Desert Water Agency. The Coachella Valley Water Management Plan outlines management goals of the area’s groundwater (DWR, 2003).

Hydrogeology  

The Coachella Valley aquifer is generally unconfined in the Upper Valley and confined in the Lower Valley. Point Happy approximates the boundary between the Upper and Lower Valleys. Aquifer material is more coarse in the upper portions of the Coachella Valley than that encountered nearer the Salton Sea. The coarse sands and gravels in the upper Coachella Valley enable groundwater recharge to occur more easily than in other portions of the valley (Coachella Valley WD, 2002). 

Groundwater in the lower Coachella Valley occurs in a semi-perched aquifer, the upper aquifer, and the lower aquifer. Near the ground surface, the semi-perched aquifer consists of silt, clay, and fine sands lake deposits ranging in thickness from a few feet at the north to near 100 feet at the Salton Sea. Below the semi-perched aquifer, the upper aquifer is 100 to 300 feet of permeable older alluvium consisting of silts and fine sands with clay. The upper aquifer has a higher percentage of clay closer to the Salton Sea. A clay and sandy clay aquitard (100 to 200 ft thick) separate the upper and lower aquifers. The lower aquifer – the Ocotillo Conglomerate – is the principle water-bearing zone and groundwater source in the Lower Valley. The lower aquifer consists of gravel, sand, silt, clay, and poorly consolidated sandstone. This unit is over 1,000 ft thick and recharged by deep percolation (Coachella Valley WD, 2002). 

Groundwater Use  

The Coachella Valley aquifer is the primary drinking water source for the Coachella Valley population. Groundwater is currently used to supply crop irrigation, fish farms and duck clubs, golf courses, greenhouses, industrial use, and municipalities, and it supplies 56 percent of the total water supply to the valley in 1999. The distribution of groundwater use within the Coachella Valley varies, however. Groundwater meets all of the agricultural water demand in the Upper Valley and about 19 percent of the agricultural demand in the Lower Valley. Over 80 percent of the golf course demand in both valleys is supplied by groundwater. (Coachella Valley WD, 2002)

The Coachella Valley aquifer provides 25 billion gallons of water per year to 62,000 homes and businesses in the valley. Coachella Valley Water District operates 83 wells to meet domestic demands. Wells range from 900 to 1,300 ft deep. Coachella Valley Water District also provides water for agricultural uses. Other significant aquifers in the area used for municipal supply are the Desert Hot Springs aquifer and the Mission Springs aquifer. (Regional Board, 2003)

Water Quality  

Water quality has been impacted at several locations throughout the basin. This has led to legislation and changes in practices within the Valley. Water quality issues include petroleum hydrocarbons, nitrates, and salts. In November 2002, the Colorado River Basin Regional Water Quality Control Board (Regional Board) Executive Officer and Division Chiefs addressed these water quality issues in “Protection of Coachella Valley Groundwater (Salton Sea Transboundary Watershed)”. The Coachella Valley, Desert Hot Springs, and Mission Springs aquifers were considered in this effort. Water quality from wells in these areas is most vulnerable to contaminants from dry cleaners, irrigation drainage, sewer collection systems and septic tanks, automobile repair shops, illegal dumping, and some from airport maintenance facilities (Regional Board, 2003).

Petroleum hydrocarbons released from leaking underground storage tanks cause significant pollution in the Coachella Valley. Porous and permeable soils in these areas allow migration of these pollutants to groundwater. Methyl tertiary-butyl ether (MTBE) is of particular concern because of its mobility and persistence. Detection of MTBE has lead to the abandonment of several drinking water wells in the Coachella Valley (Regional Board, 2003).

Nitrates, chlorides, and TDS from septic tanks, leach fields, water recycling facilities, fertilizer application, and evaporation/percolation ponds have impacted water quality in Desert Hot Springs and the Coachella Valley. Several municipal wells in Palm Springs (operated by Desert Water Agency) have restricted use due to nitrate concentrations that have been detected at twice the allowable limit (MCL of 45 mg/l). The Regional Board identified development of water quality objectives for nitrates and TDS in groundwater and development of new policies for septic tanks and leach fields as a priority issue in the 2001 Triennial Review (Regional Board, 2003). The following legislation is being implemented for the new policies.

(
CWC § 13281, Sections (b)(1) through (b)(4) - requires the Regional Board to prohibit the discharge of wastewater from existing or new septic systems on parcels less than 0.5 acre, that overlie the Mission Creek and Desert Hot Springs aquifers, provided sewer hook-ups are available within 200 feet of the property (Regional Board, 2004). 

(
Assembly Bill 258 (2001) - requires the Regional Board to amend the Basin Plan to prohibit subsurface discharges from septic system in Cathedral City Cove.

The addition of salts to the lower Coachella Valley occurs in part because Colorado River water, which has a higher salt content that the native groundwater, is used to supply the recharge facilities. In the Upper Valley, the addition of salt to the basin was 184,000 tons/year in 1999, which resulted in an overall TDS increase of 7.7 mg/l for that year. In the Upper Valley, the rate of salt addition was approximately 81,400 tons per year by 1999. Salinity and TDS continues to increase as basin storage is lost due to groundwater overdraft (Coachella Valley WD, 2002).

Subsidence   

Subsidence of up to 0.5 feet has occurred in some areas where groundwater levels have declined. Monitoring of continued subsidence is ongoing between Indio Hills and the Salton Sea through a cooperative agreement between the Coachella Valley Water District and the U.S. Geological Survey (Coachella Valley WD 2002). 

Overdraft  

Coachella Valley Water District estimated the overdraft for the Coachella Valley to be approximately 136,700 acre-feet/year in 1999, as shown in Figure 2-9. The upper Coachella Valley overdraft was estimated to be 32,400 acre-feet/year and the lower Coachella Valley overdraft was estimated to be 104,300 acre-feet/year in 1999 (Coachella Valley WD 2002). These estimates do not include overdraft conditions in the Desert Hot Springs and the Mission Creek subbasins.

Water Balance  

Total groundwater demands in the Coachella Valley Water District have increased from 92,300 acre-feet/year in 1936 to 376,000 acre-feet/year in 1999 (Coachella Valley WD 2002). The overall water budget for 1999 has been determined by the Coachella Valley Water District to consist of inflows totaling 392,000 acre-feet/year and total outflows of 465,800 acre-feet/year. These inflows included 61,200 acre-feet/year of recharge from spreading basins (DWR, 2003).  

Natural recharge is a highly variable component of the Coachella Valley water budget because of the inconsistency in precipitation. Natural recharge is estimated to range from 10,000 acre-feet/year in dry years up to 187,000 acre-feet/year in extremely wet years (DWR, 2003).

Recharge Activities  

Active groundwater recharge has been conducted in the Coachella Valley since 1973. Colorado River water has been conveyed to the upper end of the Coachella Valley through the Coachella Canal and the Whitewater River in conjunction with a State Water Project exchange program. Over 1.7 million acre-feet have been supplied through this water exchange since 1973. Also, through an advance delivery agreement with Metropolitan Water District over 290,300 acre-feet of Colorado River water has been banked in a groundwater reservoir in the upper Coachella Valley. In 1995, a pilot recharge program commenced at a site west of Dike No. 4 to determine if groundwater recharge was possible in the lower Coachella Valley given the limiting soil conditions.  The Dike No. 4 site is located on the west side of the lower Coachella Valley near the base of the Santa Rosa Mountains, midway between Lake Cahuilla and Martinez Canyon. In 1998, the Coachella Valley Water District determined that recharge is feasible in the Lower Valley and expanded the pilot project to include two 3-acre ponds to evaluate recharge on a larger scale (Coachella Valley WD, 2002).

Figure 2-9

Imperial Valley Groundwater Basin  

The Imperial Valley Groundwater Basin is located south of the Salton Sea and is at the southernmost part of the Colorado Desert Hydrologic Region,. The Salton Sea is the northern boundary of the basin and is also a discharge point. The basin is bounded on the east by the Sand Hills and on the west by the impermeable rocks of the Fish Creek and Coyote Mountains. The physical basin extends across the Mexico border into the Mexicali Valley portion of Baja California (DWR, 2003).  The Imperial Irrigation District manages groundwater in the Imperial Valley.

Surface water features within the Imperial Valley include two rivers and four main canals. Four of the main canals which cross the basin are the Coachella, All American, East Highline, and Westside Main canals. The All-American Canal conveys Colorado River water from the Imperial Dam throughout the valley and into the Coachella, East Highline, and Westside Main canals. The All-American and East Highline canals are unlined. The Coachella and East Highline canals are partially lined. Lining of portions of the All-American and Coachella canals is planned for completion over the next decade and will reduce the seepage from the canals to the groundwater basin. 

Hydrogeology  

Deep exploration boreholes have shown that most of the Imperial basin is underlain by thick, water-saturated lacustrine and playa deposits overlying older sediments. A perched water table exists over much of the basin because of irrigation and a system of agricultural drains (IID, 2002).

The basin has two major aquifers separated by a semi-permeable aquitard averaging 60 ft thick with a maximum thickness of 280 ft. The aquifers consist mainly of alluvial deposits of late Tertiary and Quaternary age. The thickness of the upper aquifer averages 200 feet and the lower aquifer averages 380 feet (DWR, 2003). Near the margins of the Imperial Valley, basin-fill deposits consist primarily of coarse sand and gravel. Deposits in the central part of the valley consist mostly of fine-grained sand, silt, and clay, deposited by the Colorado River. Transmissivity values of 20,000 to 30,000 feet squared per day are characteristic of the eastern and western parts of the valley and well yields range up to 50 gpm per foot of drawdown. In the central part of the Imperial Valley, transmissivity values of 150 to 1,500 feet squared per day were calculated from two aquifer tests of wells completed in the upper 500 feet of the fine-grained deposits (USGS, 1995). At greater depths, transmissivities may be even less for a similar thickness of deposits (IID, 2002).

The general direction of groundwater movement in the Imperial Valley is along the axis of the Salton Trough towards the Salton Sea. Groundwater flows from the margins of the basin towards the axis of the valley. Near the New and Alamo rivers, groundwater begins to flow northward to the Salton Sea. A substantial amount of groundwater is discharged to the Alamo River and, to a lesser extent, the New River (USGS, 1995).  Seepage from the Coachella and All-American canals causes localized groundwater mounding and influences groundwater flow. South of the All-American Canal, the movement is generally directed southward, toward the Mexican border, and then turns northward again (SSA, 1999).

Shallow groundwater is intercepted by Imperial ID’s open drainage collection system, and evapotranspiration (IID, 2002). Artesian conditions have occurred between the East Highline Canal and the Alamo River (SSA, 1999).

Water levels vary considerably in the basin due to seepage from unlined canals and localized confining clay beds. Groundwater levels remained relatively stable within the majority of the basin between 1970 and 1990 because of a constant rate of discharge from canals and subsurface agricultural drains (DWR, 2003).

The San Andreas and Algodones faults do not appear to impede or control groundwater movement, based on review of groundwater levels in the 1960s (SSA, 1999). Known barriers to vertical groundwater seepage include lake deposits of clay in the central and western part of the basin (DWR, 2003).

Groundwater Use   

Few production wells have been drilled in the Imperial Valley because of low yield and poor water quality. Thus, the potential for development of groundwater beneath the Imperial Irrigation District service area to meet irrigation and domestic demands is severely limited. Studies have indicated that the hydraulic connection is poor between the water within the deeper deposits and that within the upper part of the aquifer (IID 2002). Most of the wells in the Imperial Valley are domestic wells. Total production from these wells is estimated to be a few thousand acre-feet per year (SSA, 1999).

Groundwater has been or is being developed at several sites in the Imperial Valley for the geothermal resources present just south of the Salton Sea. These wells access non-potable groundwater extracted from several thousand feet below ground surface.

Water Quality  

The concentrations of groundwater quality parameters vary extensively, however TDS is typically high throughout the basin. TDS ranges from 498 to 7,280 mg/l in the basin, with values typically exceeding 2,000 mg/l at a number of test wells in the western part of the basin. California Department of Health Safety data indicates TDS averages 712 mg/l at five public supply wells (DWR, 2003). Concentrations of fluoride above the MCL of 4.0 mg/l have been reported (IID, 2002) and unreported elevated levels of boron may also be present (DWR, 2003). Groundwater seepage from the New River may also negatively impact groundwater quality (DWR, 2003).

Water Balance  

Recharge to the basin is primarily from Colorado River water as irrigation return flow or seepage from irrigated lands or unlined canals. Seepage from unlined canals, particularly the All-American and Coachella canals, are currently major sources of groundwater recharge. From 1950 to 1967, the average seepage from the two reaches was about 215,000 acre-feet per year. Between the early 1940s and 1960, groundwater levels rose more than 40 feet along the All-American Canal and between 40 and 70 feet along the Coachella Canal (USGS, 1995). Total seepage from the All-American Canal from 1942 to 1982 is estimated at 2.2 million acre-feet. Estimated seepage from the Coachella Canal during the same time period is estimated at 1.2 million acre-feet. Seepage from both canals is expected to decrease substantially when both canals are concrete-lined. Groundwater is also recharged along the lower reaches of the New River near Calexico, amounting to approximately 7,000 acre-feet/year (DWR, 2003). 

The 1990 water budget estimate for the basin is derived from a DWR groundwater model. Estimates of imported water and canal seepage were 250,000 acre-feet/year for 1990 conditions. The model results also indicated that average outflow to surface streams was 169,000 acre-feet/year, groundwater discharge was 270,000 acre-feet/year, and subsurface inflow was 173,000 acre-feet/year (DWR, 2003).  Groundwater inflow to the Salton Sea from Imperial Irrigation District is estimated to be about 2,000 acre-feet/year (IID, 2002).

West Salton Sea Groundwater Basin  

The West Salton Sea Groundwater Basin is bounded by the impermeable rocks of the southern Santa Rosa Mountains on the northwest and west, alluvial drainage divides on the north and south, and by the Salton Sea on the east. Groundwater moves easterly and discharges to the Salton Sea. Three intermittent surface drainages empty into the Salton Sea – Arroyo Salade, Palm Wash, and Tule Wash (DWR, 2003). The relationship between these drainages, the groundwater basin, and the Salton Sea is not well defined.

Hydrogeology  

Water-bearing units include the unconsolidated younger Quaternary alluvial deposits and the underlying semi-consolidated older Tertiary to Quaternary alluvial deposits. Fine-grained lacustrine deposits of the former Lake Cahuilla may impede seepage and lateral movement of groundwater in the east and southeast portion of the basin (DWR, 2003).

Recharge is primarily from the infiltration of runoff through coarse-grained alluvial deposits and the base of the Santa Rosa Mountains. Limited available well data show that water levels declined about 64 feet between 1979 and 2000. (DWR, 2003)

Relatively high ​concentrations of fluoride, boron, and TDS limit use of the groundwater for domestic and irrigation uses. Fluoride concentrations range from 1.2 to 6.2 mg/l, averaging 3.3 mg/l. Boron ranges from 1.0 to 22.3 mg/l, averaging 6.2 mg/l. TDS ranges from 2,000 to 16,600 mg/l and averages 5,800 mg/l (DWR 2003).

Ocotillo-Clark Valley Groundwater Basin  

The Ocotillo-Clark Valley Groundwater Basin is bounded by the Santa Rosa Mountains on the north and northeast, the Coyote Creek and Superstition Mountain faults on the west and south, and the Salton Sea on the east. The Coyote Creek and Superstition Mountain faults bound the basin on the south. The San Jacinto and San Felipe Hills faults also cross the basin. It is unknown whether they impede groundwater movement. Clark Valley drains toward dry Clark Lake and the remainder of the valley drains to the Salton Sea (DWR, 2003). San Felipe Creek, a perennial stream that drains into the Salton Sea, is located within the Ocotillo-Clark Valley Groundwater Basin. Flows in the lower reaches of the San Felipe creek are supplied by several hot springs (SSA, 1999).

Hydrogeology  

The valley consists of alluvium underlain by non-water-bearing crystalline bedrock. Although the water-bearing deposits are not well defined in this basin, the deposits are likely similar to those in nearby Borrego Valley.  The Borrego Valley deposits consist of Pliocene to Holocene stream, alluvial fan, lake, and eolian deposits. It is estimated that these deposits form aquifers more than 1,800 feet thick with specific yields of up to 25 percent. (DWR, 2003)

Groundwater levels near Clark Lake were relatively stable from 1952 to 1980, but declined about 30 feet south of Coyote Mountain. Groundwater flow is generally to the southeast. Water level records suggest, however, that some groundwater flow may be to the southwest out of Clark Valley, spilling over the Coyote Creek fault into the Borrego Valley basin to the south (DWR, 2003).

Based on a groundwater model developed in the mid-1970s for a portion of the basin by the U.S. Geological Survey, natural recharge appears to be about 2,600 acre-feet per year. Withdrawals by pumping were about 880 acre-feet in 1975 (Skrivan, 1977).

Water Quality  

TDS in the groundwater increases from northwest to southeast. In the northern part of the basin, TDS concentrations range from 560 to 1,983 mg/l and average about 950 mg/l. In the southern area, TDS ranges from 955 to 4,656 mg/l and averages about 2,500 mg/l. Groundwater quality impairments include high TDS, sulfate, chloride, and fluoride concentrations. The exact magnitude of these impairments is not well defined (DWR, 2003).

Orocopia Valley Groundwater Basin  

This basin is located beneath the Orocopia Valley. It is bounded by the Cottonwood and Eagle Mountains on the north, the Orocopia and Chocolate Mountains on the south, the San Andreas Fault zone and the Mecca Hills semi-permeable rocks on the west, and by a bedrock constriction on the east (DWR, 2003).

Hydrogeology  

Water-bearing alluvial and lake deposits are up to 4,400 feet thick near Hayfield Lake, and range from Pliocene to Quaternary in age. Quaternary deposits form the most significant aquifer. Groundwater conditions range from unconfined to confined in the western part of the basin, and confined in the east near Hayfield Lake. Faults are located along the northern and southern boundaries of the basin. The North Chiriaco fault, which is inferred to extend eastward, is a partial groundwater barrier. It is unknown whether or not the South Chiriaco fault is a barrier to groundwater movement. An unnamed northwest-trending fault is found on the eastern part of the basin, forming a basement rock below the eastern part of the basin, which is likely a barrier to groundwater movement (DWR, 2003).

Natural recharge is limited and originates from the surrounding mountains. An artificial recharge site is under construction in the Hayfield Lake area. Groundwater levels in this basin range from 480 to 800 feet below sea level (DWR, 2003).

Water Quality  

Fluoride, color, radon, and uranium concentrations exceed drinking water standards in some wells. Near Hayfield Lake, TDS content ranges from 254 to 665 mg/l (DWR, 2003).

Chocolate Valley Groundwater Basin  

The Chocolate Valley Groundwater Basin is bounded by non-water-bearing rocks in the Orocopia and Chuckwalla mountains on the north and the Chocolate Mountains on the south and southeast. The eastern boundary is formed by a drainage divide, and the Salton Sea forms the western boundary. Salt Creek conveys surface runoff from the surrounding mountains to the Salton Sea (DWR, 2003). Extensive springs and wetlands occur near Salt Creek and artesian conditions occurred before the construction of the Coachella Canal (SSA, 1999).

Hydrogeology  

Major water-bearing deposits include unconsolidated younger Quaternary alluvial deposits and the underlying unconsolidated to semi-consolidated older Tertiary to Quaternary alluvial deposits. Depth of the fill is at least 400 feet. The San Andreas fault crosses the northern and western portions of the basin and may impede groundwater movement. Groundwater generally moves southwest beneath Salton Creek and discharges to the Salton Sea (DWR, 2003).

Recharge to the basin is primarily from infiltration and runoff from adjacent mountains. Groundwater level monitoring has been inconsistent and has generally only occurred at the far western portion of the basin. The sporadic record of groundwater levels between 1957 to 1984 indicates a net increase in groundwater levels of approximately 41 feet at the northwest part of the basin. In the south, water levels rose between 3 and 7 feet in the same time period (DWR, 2003).

Water Quality  

Water quality impairments include elevated concentrations of fluoride, boron, and TDS. Fluoride ranges from 0.6 to 60 mg/l and averages about 5.5 mg/l. Boron ranges from 0.08 to 15.8 mg/l, averaging 2.2 mg/l. TDS was found to range from about 460 to 24,500 mg/l, with an average concentration of about 3,000 mg/l (DWR 2003).

East Salton Sea Groundwater Basin  

The East Salton Sea Groundwater Basin is bordered on the north and east by the Chocolate Mountains and by the San Andreas fault on the west. The Salton Sea also forms part of the western border. Groundwater movement is primarily in a western to southwestern direction towards the Salton Sea. Groundwater flow may be impeded by the faults (DWR, 2003).

Hydrogeology  

Water-bearing alluvium includes unconsolidated younger Quaternary alluvial deposits and the underlying unconsolidated/semi-consolidated older Tertiary to Quaternary alluvial deposits (DWR, 2003).  Groundwater is not used for domestic, municipal, or agricultural purposes.

Recharge is primarily from infiltration of runoff at the base of the Chocolate Mountains. Water levels indicate a steady decline in groundwater levels between 1963 and 2000. 

Water Quality  

TDS concentrations reported have ranged between 356 mg/l to 51,632 mg/l (DWR, 2003).

Mexicali Groundwater Basin  

The Mexicali Groundwater Basin is the southern extension of the Imperial Valley that occurs south of the US-Mexican border (DWR, 2003). The Mexicali Valley is bounded on the east by the Imperial and Cerro Prieto faults (Glowacka et al, 2001). It is underlain by granitic basement of the California Batholith at depths up to 13,000 feet. Overlying the basement are thousands of feet of sandstones, shales, and mudstones. The uppermost unit consists of Quaternary sediments ranging in thickness from 1970 feet in the west to 7875 feet in the east (Residencia General de Cerro Prieto, 1998).

Hydrogeology  

Estimated groundwater pumping in Mexicali is 750,000 acre-feet/yr. Most of this pumping occurs south of the La Mesa Drain (SSA, 1999). Groundwater is also extracted for geothermal power generation at the Cerro Prieto Geothermal Field since 1973. Groundwater is withdrawn from depths ranging between 5,000 and 10,000 feet below the ground surface (Glowacka et al 2001).

An estimated 74 to 90 percent of the seepage from the All-American Canal flows towards Mexico (SSA, 1999). Monitoring using Interferometric Synthetic Aperture Radar near the All-American Canal is ongoing over a 650 square kilometer area of the Mesa de Andrade (Sand Hills), east of Mexicali-Calexico. It is anticipated that this monitoring will allow characterization of aquifer behavior across the border zone between California and Mexico (Moser et al 2003). 

Subsidence has occurred in the basin as a result of the geothermal activity (Glowacka et al 2001). 

Issues to be Further Evaluated
During the preparation of this section, the following items were identified that need further evaluation to more appropriately describe the existing baseline condition.  

(
Additional information to describe groundwater levels and quality throughout the entire watershed to consider impacts on water quantity and quality on tributaries to the Salton Sea and the Salton Sea (including obtaining a copy of the Imperial County Groundwater Report)

(
Update of the 1974 regional potentiometric surface map for Coachella and Imperial valleys for the confined and unconfined aquifers

(
Additional analysis to determine if the Coachella Valley groundwater basin has responded to declines in the Salton Sea

(
Quantification of subsidence especially near the Salton Sea

(
Groundwater information in Mexicali Valley

(
Additional analysis to determine if the groundwater basins have responded to recent seismic events.
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AIR QUALITY AND CLIMATE

This section describes the regional air quality of the Salton Sea Watershed.  This section is based upon readily available information at the time of preparation.  Issues that need to be further considered prior to publication of the Draft EIR are discussed at the end of this section.

The initial description of the existing conditions described on the following pages is intended to represent conditions in the late 2003 and early 2004 time range. However, it must be recognized that air quality conditions are not strictly stagnant during a specific period of time, but are a range of characteristics that could be expected with the system in place in 2003-2004. 

Air quality changes result from the construction and operation of new facilities, and from the potential wind erosion of soil from shoreline sediments and exposed seabed. The pollutants of greatest concern are ozone and the ozone precursors, nitrogen oxides (NOx) and volatile organic compounds (VOC), primarily from vehicle and equipment exhaust, and fine particulate matter (PM10 and PM2.5) from soil disturbance and wind erosion (fugitive dust). Agricultural operations and transport of pollutants from Mexico also contribute to air quality issues in the area.

Basis for Analysis of Ambient Air Quality in the Salton Sea Watershed

Discussions of ambient air quality are discussed with relationship to regulatory framework.  Therefore, this section describes the regulatory framework for air quality standards.  

Federal Regulations and Standards   

National air quality policies are regulated through the federal Clean Air Act (CAA) of 1970 and the 1977 and 1990 amendments. Pursuant to the CAA, U.S. Environmental Protection Agency has established National Ambient Air Quality Standards (NAAQS) for six air pollutants: carbon monoxide (CO), ozone (O3), nitrites (NO2), sulfites (SO2), particulate matter (PM), and lead. These pollutants are referred to as criteria pollutants because numerical health-based criteria have been established for each pollutant, which define acceptable levels of exposure. U.S. Environmental Protection Agency has revised the NAAQS several times since their original implementation and will continue to do so as the health effects of exposure to pollution are better understood. NAAQS, and the California ambient air quality standards, (CAAQS), are summarized in Table 2-8. 

The standards in Table 2-8 reflect recent changes to the ozone and PM10 standards, and the new PM2.5 standard (CARB, 2003). The existing federal 1-hour ozone standard will remain in effect until U.S. Environmental Protection Agency formally revokes this standard.

	Table 2-8
National and California Ambient Air Quality Standards

	
	
	California
	National Standardsb

	Pollutant
	Averaging Time
	Standardsa
	Primaryc
	Secondaryd

	Ozone
	8 Hour
1 Hour
	--
0.09 ppm
	0.08 ppm
0.12 ppm
	0.08 ppm
0.12 ppm

	Carbon Monoxide
	8 Hour
1 Hour
	9.0 ppm
20 ppm
	9 ppm
35 ppm
	--
--

	Nitrogen Dioxide
	Annual Arithmetic Mean
1 Hour
	--
0.25 ppm
	0.053 ppm
--
	0.053 ppm
--

	Sulfur Dioxide
	Annual Arithmetic Mean
24 Hour
3 Hour
1 Hour
	--
0.04 ppm
--
0.25 ppm
	0.030 ppm
0.14 ppm
--
--
	--
--
0.5 ppm
--

	PM10
	Annual Arithmetic Mean
24 Hour
	20 ug/m3
50 µg/m3
	50 µg/m3
150 µg/m3
	50 µg/m3
150 µg/m3

	PM2.5
	Annual Arithmetic Mean
24 Hour
	12 µg/m3
--
	15 µg/m3
65 µg/m3
	15 µg/m3
65 µg/m3

	Sulfates
	24 Hour
	25 µg/m3
	--
	--

	Lead
	30 Day Average
Calendar Quarter
	1.5 µg/m3
--
	--
1.5 µg/m3
	--
1.5 µg/m3

	Hydrogen Sulfide
	1 Hour
	0.03 ppm
	--
	--

	Vinyl Chloride
	24 Hour
	0.01 ppm
	--
	--

	Visibility Reducing Particles
	8 Hour

	See Notee
	--
	--

	aCalifornia standards for ozone, carbon monoxide, sulfur dioxide (1-hour and 24-hour), nitrogen dioxide, suspended particulate matter (PM10, PM2.5, and visibility reducing particles), are values that are not to be exceeded. All others are not to be equaled or exceeded. 
bNational standards, other than ozone, particulate matter, and those based on annual averages or annual arithmetic means, are not to be exceeded more than once a year. The ozone standard is attained when the fourth highest eight hour concentration in a year, averaged over three years, is equal to or less than the standard.  For PM10, the 24-hour standard is attained when the expected number of days per calendar year with a 24-hour average concentration above 150 ug/m3 is equal to or less than one.  For PM2.5, the 24 hour standard is attained when 98 percent of the daily concentrations, averaged over 3 years, are equal to or less than the standard.
cNational Primary Standards: The levels of air quality necessary, with an adequate margin of safety, to protect the public health.
dNational Secondary Standards: The levels of air quality necessary to protect the public welfare from any known or anticipated adverse effects of a pollutant.
eIn sufficient amount to produce an extinction coefficient of 0.23 per kilometer due to particles when the relative humidity is less than 70 percent.

ppm = parts per million (by volume). 

(CARB, 2003)


Federal Air Quality Designations   

Under the 1977 amendments to the CAA, states with air quality that did not achieve the NAAQS were required to develop and maintain state implementation plans (SIPs). These plans constitute a federally enforceable definition of the state’s approach (or “plan”) and schedule for the attainment of the NAAQS. Air quality management areas are designated as attainment, nonattainment, or unclassified for individual pollutants depending on whether or not they achieve the applicable NAAQS and CAAQS for each pollutant. In addition, California can also designate areas as transitional. It is important to note that because the NAAQS and CAAQS differ in many cases, it is possible for an area to be designated as attainment by U.S. Environmental Protection Agency (meets the NAAQS) and nonattainment by the California Air Resources Board (CARB) (does not meet the CAAQS) for the same pollutant. Also, an area can be designated as attainment for one pollutant (e.g., NO2) and nonattainment for others (e.g., ozone and PM10).

Areas that were designated as attainment in the past, but have since achieved the NAAQS, are further classified as attainment-maintenance. The maintenance classification remains in effect for 20 years from the date that the area is determined by U.S. Environmental Protection Agency to meet the NAAQS. There are numerous classifications of the nonattainment designation, depending on the severity of nonattainment. For example, the ozone nonattainment designation has seven subclasses: basic, transitional, marginal, moderate, serious, severe-15, severe-17, and extreme. Areas that lack monitoring data are designated as unclassified areas. Unclassified areas are treated as attainment areas for regulatory purposes. Air quality designations for each county comprising the study area are discussed below.

Federal General Conformity Requirements   

The CAA (1977 amendments) (42 USC 7401 et seq.) state that the federal government is prohibited from engaging in, supporting, providing financial assistance for, licensing, permitting, or approving any activity that does not conform to an applicable SIP. Federal actions related to transportation plans, programs, and projects developed, funded, or approved under 23 USC or the Federal Transit Act (49 USC 1601 et seq) are covered under separate regulations for transportation conformity. 

In the 1990, CAA amendments, U.S. Environmental Protection Agency included provisions requiring federal agencies to ensure that actions undertaken in nonattainment or attainment-maintenance areas are consistent with applicable SIPs. The process of determining whether or not a federal action is consistent with applicable SIPs is called conformity. 

The U.S. Environmental Protection Agency General Conformity Rule applies only to federal actions that result in emissions of “nonattainment or maintenance pollutants”, or their precursors, in federally designated nonattainment or maintenance areas. The U.S. Environmental Protection Agency General Conformity Rule establishes a process to demonstrate that federal actions would be consistent with applicable SIPs and would not cause or contribute to new violations of the NAAQS, increase the frequency or severity of existing violations of the NAAQS, or delay the timely attainment of the NAAQS. The emission thresholds that trigger requirements of the conformity rule for federal actions emitting nonattainment or maintenance pollutants, or their precursors, are called de minimis levels. The general conformity de minimis thresholds are defined in 40 CFR 93.153(b).

The federal General Conformity Rule does not apply to federal actions in areas designated as nonattainment of only the CAAQS.

Federal Prevention of Significant Deterioration/New Source Performance Standards 

The CAA and amendments also include regulations intended to “prevent significant deterioration” (PSD) of air quality and to establish emissions performance standards for new stationary sources or New Source Performance Standards (NSPSs). Federal PSD and NSPS regulations generally apply to major (very large) stationary sources of emissions, and would not likely apply to the Proposed Project or alternatives. 

California Ambient Air Quality Standards  

California Air Resources Board (CARB) administers the air quality policy in California. CAAQS were established in 1969 pursuant to the Mulford-Carrell Act. These standards, included with the NAAQS in Table 2-8, are generally more stringent and apply to more pollutants than the NAAQS. In addition to the criteria pollutants, CAAQS have been established for visibility-reducing particulates, hydrogen sulfide, and sulfates. The California Clean Air Act (CCAA), which was approved in 1988, requires each local air district in the state to prepare and maintain an Air Quality Management Plan (AQMP) to achieve compliance with CAAQS. These AQMPs also serve as the basis for preparation of the SIP for the State of California. The California O3 SIP (CARB, 1994) was approved by the U.S. Environmental Protection Agency in September 1996 and codified as law in 40 CFR 52, Subpart F.

CARB establishes policy and statewide standards and administers the state’s mobile source emissions control program. In addition, CARB oversees air quality programs established by state statute, such as Assembly Bill (AB) 2588, the Air Toxics “Hot Spots” Information and Assessment Act of 1987.

In California, regional air pollution control districts have been established to oversee the attainment of air quality standards within air basins, as defined by the state. The districts have permitting authority over all stationary sources of air pollutants within their district boundaries, and act as the primary reviewer of environmental documents associated with air quality issues. 

Each district has developed its own program and regulations to attain and maintain air quality standards, while integrating federal and state requirements. In addition, some of the air districts in the region have developed specific air quality guidelines and criteria for compliance with CEQA, e.g., the South Coast Air Quality Management District (SCAQMD, 1993).  The following is a list of the air districts associated with each geographic area, as shown in Figure 2-10.

(
Lower Colorado River is under the jurisdiction of the Mojave Desert Air Quality Management District (MDAQMD) and the Imperial County Air Pollution Control District (ICAPCD). Both agencies have developed rules for implementing federal and state air quality objectives within their jurisdictions.

(
U.S. Portion of the Salton Sea Watershed is located in the ICAPCD, the San Diego Air Pollution Control District (SDAPCD), the SCAQMD, and the MDAQMD have jurisdiction over portions of the U.S. portion of the Salton Sea watershed area. 

(
Mexico Portion of the Salton Sea Watershed. The Secretaría del Medio Ambiente y Recursos Naturales (SEMARNAT), the Mexican Environmental Agency, has jurisdiction of the Mexico portion of the Salton Sea watershed (DOE and DOI, 2004).

Figure 2-10

Existing Attainment Status Designations

California and federal attainment status designations are listed in Table 2-9 for the counties making up the three geographic areas. Attainment status designations for the new federal PM2.5 standards are based on preliminary information (U.S. Environmental Protection Agency, 2004b).  U.S. Environmental Protection Agency plans to formally designate geographic areas as attaining or not attaining the PM2.5 standards by the end of 2004. 

	Table 2-9
Federal and California Air Quality Attainment Status Designations by County and Area

	County
	Area
	Pollutant
	Federal Status
	California Status

	Imperial
	Calexico
	Carbon monoxide
	Unclassifiable/Attainment
	Nonattainment

	
	All Other Areas
	
	Unclassifiable/Attainment
	Unclassified

	
	All Areas
	Ozone (1‑hour)
	Nonattainment (Transitional)
	Nonattainment

	
	All Areas
	Ozone (8‑hour)
	Subpart 2 - Marginal
	Not Applicable

	
	Imperial Valley1
	PM10
	Nonattainment (Serious)
	Nonattainment

	
	All Areas
	PM2.5
	Nonattainment 3
	Nonattainment 

	
	All Areas
	Nitrogen dioxide
	Attainment
	Attainment

	
	All Areas
	Sulfur dioxide
	Attainment
	Attainment

	Riverside
	Salton Sea Air Basin
	Carbon monoxide
	Unclassifiable/Attainment
	Attainment

	
	Salton Sea Air Basin - Coachella Valley2
	Ozone (1‑hour)
	Nonattainment (Severe-17)
	Nonattainment

	
	All Areas
	Ozone (8‑hour)
	Subpart 2 - Serious
	Not Applicable

	
	Salton Sea Air Basin
	PM10
	Nonattainment (Serious)
	Nonattainment

	
	All Areas
	PM2.5
	Nonattainment 3
	Nonattainment 

	
	All Areas
	Nitrogen dioxide
	Attainment
	Attainment

	
	All Areas
	Sulfur dioxide
	Attainment
	Attainment

	San Diego
	All Areas
	Carbon monoxide
	Unclassifiable/Attainment
	Attainment

	
	All Areas
	Ozone (1‑hour)
	Attainment/Maintenance
	Nonattainment

	
	All Areas
	Ozone (8‑hour)
	Attainment
	Not Applicable

	
	All Areas
	PM10
	Unclassifiable/Attainment
	Nonattainment

	
	All Areas
	PM2.5
	Nonattainment 3
	Nonattainment 

	
	All Areas
	Nitrogen dioxide
	Attainment
	Attainment

	
	All Areas
	Sulfur dioxide
	Attainment
	Attainment

	San Bernardino
	All Areas
	Carbon monoxide
	Unclassifiable/Attainment
	Attainment

	
	All Areas
	Ozone (1‑hour)
	Nonattainment (Severe-17)
	Nonattainment

	
	Western Mojave Desert
	Ozone (8‑hour)
	Subpart 2 - Moderate
	Not Applicable

	
	All Areas
	PM10
	Nonattainment - Moderate
	Nonattainment

	
	All Areas
	PM2.5
	Nonattainment 3
	Nonattainment 

	
	All Areas
	Nitrogen dioxide
	Attainment
	Attainment

	
	All Areas
	Sulfur dioxide
	Attainment
	Attainment

	Notes:
1The Imperial Valley covers the western two-thirds of Imperial County.
2The Coachella Valley is located immediately north of the Salton Sea and is within the Salton Sea Air Basin (SSAB) in western Riverside County.

3  Preliminary PM2.5 data from List 1 in pdf file of County Summary at http://www.epa.gov/ttn/naaqs/pm/pm25_tech_info.html. (EPA, 2004b)

Source: http://www.epa.gov/region09/air/maps/maps_top.html   (EPA, 2004a); http://www.arb.ca.gov/desig/adm/adm.htm (CARB, 2004a)


The ICAPCD, the SCAQMD,  the SDAPCD, and the MDAQMD have jurisdiction over portions of the U.S. portion of the Salton Sea watershed area.   The ICAPCD oversees Calexico, Imperial County, and the Imperial Valley in the southeast portion of the Salton Sea watershed, which correspond to the Imperial County or southeast portion of the Salton Sea Air Basin. The SCAQMD oversees the Riverside County and Coachella Valley portions of the watershed, which correspond to the northern portion of the Salton Sea Air Basin. The SDAPCD oversees San Diego County in the southwest (SW) portion of the Salton Sea watershed, which correspond to the eastern portion of the San Diego Air Basin.  Finally, the extreme northern portion of the watershed is in San Bernardino County, which is overseen by the MDAQMD. 

Each district develops its own program to attain and maintain air quality standards while integrating federal and state requirements. Figure 2-10 shows the location of each geographic subregion with respect to air basin, air district, and political boundaries. 

Imperial County Attainment Status  

Imperial County is designated as a federal Section 185A or “transitional”  nonattainment area for the 8-hour ozone NAAQS and marginal nonattainment for the 1-hour ozone NAAQS.  The Imperial Valley (also known as the Imperial County portion of the Salton Sea Air Basin) is designated as a federal serious nonattainment  area for PM10  (DOE and DOI, 2004). All areas of the county are designated as attainment for NAAQS for CO, NO2, and SO2.  

Imperial Valley is classified by the U.S. Environmental Protection Agency as a moderate nonattainment area for the PM10 NAAQS . Particulate matter levels in Imperial County come from local and agricultural sources; the U.S. Environmental Protection Agency considers a significant fraction to be transported from nearby Mexico. These sources include a combination of windblown dust from natural and disturbed land areas, with the primary source being vehicles, including off-road vehicles that use paved and unpaved roads. Construction and agriculture also contribute to particulate levels. Recently, the United States Court of Appeals for the Ninth Circuit stated that the U.S. Environmental Protection Agency’s conclusion that PM10 attainment would be achieved, except for the negative effects of transborder emissions from Mexico, is unsupported, and has mandated that the U.S. Environmental Protection Agency reclassify Imperial Valley from a moderate to a serious nonattainment area (Opinion No. 01-71902, October 9, 2003) (DOE and BLM, 2004).

Imperial County is designated as a state nonattainment area for O3, PM10, and PM2.5. In addition, the City of Calexico is designated as nonattainment for the state CO standard. The remainder of the county is designated as unclassified for the state CO standard, and the entire county is designated as attainment for the remaining CAAQS.

As a result of the area’s designation as a federal moderate to serious nonattainment area for PM10, the ICAPCD has published a State Implementation Plan for PM-10 in the Imperial Valley (ICAPCD, 1993), and according to District staff, this document is currently being updated (Romero, 2001). The ICAPCD has also promulgated Rule 800, Fugitive Dust Requirements for Control of Fine Particulate Matter (PM10), to reduce the amount of PM10 entrained in ambient air by requiring actions to prevent, reduce, or mitigate PM10 emissions. 

The Salton Sea Air Basin also has elevated concentrations of ground-level ozone, which is transported into the basin from urban areas to the west and northwest.

Riverside County Attainment Status

The western Riverside County portion of the Salton Sea Air Basin is designated as a federal severe-17 nonattainment area for the 8-hour O3 NAAQS, a serious nonattainment area for the 1-hour O3 NAAQS, and a serious nonattainment area for the PM10 NAAQS. All areas of Riverside County are in attainment of the NAAQS for CO, NO2, and SO2. The entire county is designated as a state nonattainment area for O3, PM10, and PM2.5. All areas of the county are designated as being in attainment for the remaining CAAQS.

Every three years, SCAQMD prepares an overall plan for the air quality improvement. Each iteration of the plan is an update of the previous plan and has a 20 year horizon.  The South Coast Air Quality Management District Governing Board adopted the Final 2003 Air Quality Management Plan (AQMP) on August 1, 2003.  The 2003 AQMP updates the attainment demonstration for the federal standards for ozone and particulate matter (PM10); replaces the 1997 attainment demonstration for the federal carbon monoxide (CO) standard and provides a basis for a maintenance plan for CO for the future; and updates the maintenance plan for the federal nitrogen dioxide (NO2) standard.  This revision to the AQMP also addresses several state and federal planning requirements and incorporates significant new scientific data, primarily in the form of updated emissions inventories, ambient measurements, new meteorological episodes and new air quality modeling tools.  The 2003 AQMP is consistent with and builds upon the approaches taken in the 1997 AQMP and the 1999 Amendments to the Ozone SIP for the South Coast Air Basin for the attainment of the federal ozone air quality standard.  However, this revision points to the urgent need for additional emission reductions (beyond those incorporated in the 1997/99 Plan) from all sources, specifically those under the jurisdiction of the CARB and the U.S. Environmental Protection Agency (SCAQMD, 2003a).

The Coachella Valley, located in the Salton Sea Air Basin and under AQMD's jurisdiction, has been designated as a serious nonattainment area for PM10. The Coachella Valley PM10 SIP (CVSIP), adopted on June 21, 2002,  establishes additional controls needed to demonstrate expeditious attainment of the PM10 standards.  The 2002 CVSIP, which included a request for extension of the PM10 deadline and met all applicable federal CAA requirements, including a Most Stringent Measures analysis, control measures, and attainment demonstration. U.S. Environmental Protection Agency approved the 2002 CVSIP on April 18, 2003. At the time of adoption, the AQMD committed to revising with the 2002 CVSIP with the latest approved mobile source emissions estimates, planning assumptions and fugitive dust source emission estimates, when they became available. The 2003 CVSIP updates those elements of the 2002 CVSIP; the control strategies and control measure commitments have not been revised and remain the same as in the 2002 CVSIP. The 2003 CVSIP contains updated emissions inventories, emission budgets, and attainment modeling (SCAQMD, 2003b).

San Diego County Attainment Status

San Diego County is designated as a federal attainment area for the 8-hour O3 NAAQS, an attainment-maintenance area for the 1-hour O3 NAAQS.  San Diego County is in attainment of the NAAQS for PM10, CO, NO2, and SO2. The entire county is designated as a state nonattainment area for O3, PM10, and PM2.5. All areas of the county are designated as being in attainment for the remaining CAAQS.

In 2003, U.S. Environmental Protection Agency took final action to redesignate the San Diego County area to attainment for the 1-hour ozone NAAQS. U.S. Environmental Protection Agency also approved a 1- hour ozone maintenance plan and motor vehicle emissions budgets as revisions to the San Diego portion of the California State Implementation Plan. The maintenance plan and budgets are contained in the Ozone Redesignation Request and Maintenance Plan for San Diego County, which was adopted December 11, 2002 by the board of the SDCAPCD and submitted by the CARB on December 20, 2002.  This action was effective July 28, 2003 (Federal Register, June 2003).

San Bernardino County Attainment Status

San Bernardino County is designated as a federal severe-17 nonattainment area for the 8-hour O3 NAAQS, a moderate nonattainment area for the 1-hour O3 NAAQS, and a moderate nonattainment area for the PM10 NAAQS. All areas of San Bernardino County are in attainment of the NAAQS for CO, NO2, and SO2. The entire county is designated as a state nonattainment area for both O3, PM10, and PM2.5. All areas of the county are designated as being in attainment for the remaining CAAQS.

The MDAQMD has adopted State and Federal attainment plans for the region within its jurisdiction. The most recent such plan that was approved by U.S. Environmental Protection Agency is the Attainment Demonstration Plan adopted in 1994. The most recently adopted State plan is the 1996 Triennial Revision to the 1991 Air Quality Attainment Plan.  The MDAQMD has reviewed and updated all elements of the ozone plan. The portion of the MDAQMD designated as a Federal ozone non-attainment area will be in attainment of the NAAQS for ozone by the required year, 2007. The entire MDAQMD will show significant progress towards attainment of the ozone CAAQS by that year (MDAQMD, 2004).

U.S. Environmental Protection Agency has designated a major portion of the San Bernardino County area as a PM10 nonattainment area. The designation was based on a number of violations that occurred in the populated areas of the MDAQMD during the period 1989-1991.  The air quality of the MDAQMD is impacted by both fugitive dust from local sources and occasionally by region-wide wind blown dust during moderate to high wind episodes. This region-wide or “regional” event includes contributions from both local and distant dust sources which frequently result in violations of the NAAQS that are multi-district and interstate in scope. Local sources will be controlled with a strategy that focuses on unpaved road travel, construction, and local disturbed areas in the populated areas, and certain stationary sources operating in the rural Lucerne Valley.   It is not feasible to implement control measures to reduce dust from regional wind events. In the Final Mojave Desert Planning Area Federal Particulate Matter (PM10) Attainment Plan, the MDAQMD  estimated that attainment with the NAAQS would be achieved no later than December 31, 2000 (MDAQMD, 1995).

Climate and Meteorological Conditions

The climate of the Salton Sea watershed area is typical of a desert regime, with large daily and seasonal fluctuations in temperature and relatively high annual average temperatures. High temperatures frequently exceed 100 degrees F for the summer months.  During the winter, temperatures can drop to near freezing (and below freezing at higher elevations).  Throughout the year, average daily relative humidity is low, as are average rainfall values.  These meteorological features are illustrated in Table 2-10, which provides data for the period August 2003 - July 2004 for the California Irrigation Management Information System meteorological stations designated as being in the Imperial/Coachella Valley region by the Office of Water Use Efficiency, California Department of Water Resources (DWR).

Discussion of meteorological conditions for the Salton Sea Air Basin, provided below, was obtained from the Imperial County General Plan (Imperial County, 1993). The climate of the Salton Sea area is characterized as a desert regime with a wide range in temperature fluctuations, low humidity, and thermally driven wind patterns. 

Temperature patterns are similar throughout the Salton Sea Air Basin. The climatic condition of the area is governed by large-scale warming and sinking of air in the semi-permanent subtropical high-pressure center over the Pacific Ocean. The high-pressure ridge blocks most mid-latitude storms, except in the winter when the high-pressure ridge is weakest and farthest south. The coastal mountains prevent the intrusion of the cool, damp air found in the California coastal regions (IID, 1994).

The flat terrain and strong temperature differentials created by intense heating and cooling patterns produce moderate winds and deep thermal circulation systems. Thus, even though the summers are hot, the general dispersion of local air pollution is greater than in the coastal basins where polluted inversion layers may remain for long periods (IID, 1994).

Daily temperature fluctuations and seasonal variations are generally extreme. Clear skies and rapid heating and cooling of desert soils create high temperatures by day and quick cooling by night. Daily temperatures range from the mid-40s to low-70s degrees F during winter, and from the low-70s to mid-100s degrees F during summer. The average annual rainfall is about 3 inches, and the average annual air temperature is about 72 degrees F (IID, 1994).

Regional Wind Patterns

An air basin perspective on wind direction patterns is provided from previous reports (USBR, 2000).  Seasonal and annual average data for five locations in the Salton Sea Air Basin (Palm Springs, Indio, Thermal, El Centro, and Holtville) were used to summarize regional wind patterns.  Wind patterns in the Coachella Valley are influenced rather strongly by topographic features. Winds in the Coachella Valley generally are oriented in a northwest-southeast alignment. The predominant winds are from the northwest at all season for Palm Springs, Indio, and Thermal. Palm Springs experiences a secondary wind component from the east-southeast during all seasons. Thermal experiences seasonably variable secondary wind components from the south-southeast and north-northeast.

Topographic influences on wind patterns are less obvious in the Imperial Valley.  Predominant wind patterns at the El Centro Naval Air Facility are from the west during  most of the year.  During the summer, southeast winds are predominant, together with a strong secondary component from the west.  Wind patterns at Holtville in the eastern  part of the Imperial Valley show both southeasterly and northwesterly or westerly components at all seasons.  The northwest component dominates during winter, a westerly component dominates during spring, and the southeast component dominates during the summer. Southeasterly and northwesterly components are of similar magnitudes during the fall.  (USBR, 2000).

	Table 2-10

Meteorological Data for the Imperial/Coachella Valley Region (2003 - 2004)

	Station
	Temperature ((F)
	Relative Humidity (%)
	Rain (inches)
	Wind (mph)

	CIMIS Number
	Name
	Max
	Min
	Avg
	Max
	Min
	Avg
	
	

	41
	Calipatria/Mulberry
	106
	36
	71
	97
	21
	55
	18.6
	4.4

	68
	Seeley
	107
	37
	73
	82
	19
	46
	4.2
	4.8

	87
	Meloland
	105
	39
	73
	87
	16
	49
	4.3
	4.9

	118
	Cathedral City
	101
	44
	73
	70
	21
	40
	0.0
	6.4

	127
	Salton Sea West
	102
	46
	75
	79
	18
	50
	NA
	5.5

	128
	Salton Sea East
	108
	38
	74
	79
	15
	48
	NA
	5.2

	135
	Blythe NE
	105
	36
	71
	88
	17
	50
	1.6
	4.7

	136
	Oasis
	103
	44
	74
	69
	13
	37
	2.6
	4.8

	151
	Ripley
	102
	35
	70
	80
	12
	44
	2.6
	4.4

	162
	Indio
	104
	42
	75
	65
	14
	34
	0.0
	6.7

	175
	Palo Verde II
	102
	34
	70
	87
	22
	51
	6.1
	4.3

	176
	La Quinta
	104
	40
	74
	84
	16
	41
	0.0
	3.1

	186
	UC San Luise
	104
	36
	71
	92
	15
	49
	0.8
	4.1

	Notes: Period of Record - August 2003 - July 2004

Max = maximum

Min = minimum

Avg = average

NA = Not Available

Source: California Irrigation Management Information System (CIMIS) meteorological stations designated as being in the Imperial/Coachella Valley region by the Office of Water Use Efficiency (OWUE), California Department of Water Resources (DWR): http://wwwcimis.water.ca.gov/cimis/




Wind speeds are generally moderate throughout the geographic subregion.  Prevailing winds during the winter, spring, and fall are from the northwest. During the summer, winds shift and are more from the northeast (CIMIS, 2004).  

Meteorological data from Niland, California (east of the Salton Sea in Imperial County) were obtained from the Imperial County Air Pollution Control District for the years 2000 and 2001 (Imperial County APCD, 2002).  Niland data are considered representative of the winds that could generate dust on the exposed shoreline of the Salton Sea. 

Figures 2-11 and 2-12 present annual wind roses for Niland for the years 2000 and 2001, respectively, at an anemometer height of 10 meters above ground.  Tables 2-11 and 2-12 present the corresponding wind frequency tables for Niland. Although the meteorological data used to compile these figures and tables are missing a significant number of observations (26 percent missing in 2000 and 11 percent missing in 2001), they nevertheless give a good approximation of wind conditions at the Salton Sea.

TABLES 2-11 AND 2-12 WILL BE ADDED FOR VERSION TO BE PRESENTED AT SEPTEMBER 8, 2004 ADVISORY COMMITTEE MEETING

Ambient Air Quality Monitoring Data

Numerous air quality monitoring stations are located throughout the Project region of influence. Monitoring stations are operated and maintained by local air districts. Imperial County operates and maintains air quality monitoring stations in Brawley, Calexico (3), El Centro, Niland, Westmorland, and Winterhaven. Riverside County operates and maintains air quality monitoring stations in the Coachella Valley in Indio and Palm Springs. San Diego County operates and maintains 10 monitoring stations throughout the western two-thirds of the county.  Monitoring data from San Diego County are included to allow comparison of pollutant concentrations measured throughout the study region.

Ozone

Ozone air quality monitoring data from 1998 through 2002 for monitoring stations in Imperial, Riverside (Indio), and San Diego Counties are summarized in Table 2-13 (CARB, 2004b).  Imperial County is a federal and state nonattainment area for ozone. The number of violations of the state and federal ozone standards has generally decreased since 1998. The increased stringency of the new 8-hour federal ozone standard is shown by the increased number of days during which this standard would have been exceeded relative to the 1-hour ozone standard. The state ozone standard, which is more stringent, was exceeded more frequently than the federal 8-hour standard. The fourth highest ozone concentration during the 3-year period from 2000 and 2002 is listed as 0.147 ppm, which is above the federal 1-hour ozone standard of 0.12 ppm. 

Values shown for Riverside County are for that portion of Riverside County that is in the Salton Sea Air Basin.   The state standard was violated most frequently at this station. CARB data indicate that 8-hour ozone concentrations remain above the state standard at this station. 

Figure 2-11

Figure 2-12

	Table 2-13
Ozone Data Summary for Monitoring Stations in Imperial, Riverside (Indio), 
and San Diego Counties, 1994-1999

	Year
	Number of Days 
Standard Exceeded
	Ozone Concentrations in ppm

	
	
	1‑hour
	8‑hour

	
	State
1‑hour
	Federal
1‑hour
	Federal
8‑hour
	Maximum
	3 Year
4th High
	EPDC
	Maximum
	3 Year Average
4th High

	CAAQS
	—
	—
	—
	—
	—
	—
	0.090
	—

	NAAQS
	—
	—
	—
	—
	0.120
	—
	—
	0.080

	Imperial County

	2002
	29
	3
	13
	0.158
	0.147
	0.142
	0.104
	0.090

	2001
	41
	10
	18
	0167
	0.166
	0.152
	0.112
	0.092

	2000
	20
	5
	5
	0.169
	0.157
	0.149
	0.113
	0.089

	1999
	65
	24
	20
	0.171
	0.142
	0147
	0.110
	0.092

	1998
	44
	5
	18
	0.236
	0.140
	0.145
	0.104
	0.093

	Riverside County (Indio: Jackson Street)

	2002
	54
	2
	50
	0.136
	0.132
	0.134
	0.124
	0.105

	2001
	56
	6
	43
	0.137
	0.128
	0.130
	0.113
	0.100

	2000
	43
	0
	30
	0.123
	0.133
	0.138
	0.104
	0.099

	1999
	33
	1
	23
	0.126
	0.143
	0.143
	0.107
	0.100

	1998
	42
	8
	31
	0.173
	0.155
	0.153
	0.136
	0.107

	San Diego County

	2002
	15
	0
	13
	0.121
	0.118
	0.117
	0.100
	0.095

	2001
	29
	2
	17
	0.141
	0.118
	0.117
	0.116
	0.094

	2000
	24
	0
	16
	0.124
	0.131
	0.132
	0.106
	0.100

	1999
	27
	0
	16
	0.124
	0.135
	0.134
	0.100
	0.099

	1998
	54
	9
	35
	0.164
	0.135
	0.134
	0.141
	0.102

	Note: EPDC = expected peak day concentration

NA = not available

ppm = parts per million

Source: CARB, 2004b (The 2004 California Almanac of Emissions and Air Quality)


The number of ozone violations in San Diego County are fewer than the number of ozone violations in Imperial County. And in fact, San Diego is now an attainment-maintenance area with respect to the Federal 1-hour ozone standard.  Transport from the South Coast Air Basin accounts for approximately 75 percent of the ozone violations in San Diego County. The highest ozone concentrations in San Diego County typically occur following mild Santa Ana meteorological conditions and are associated with transport of pollution from the SCAQMD. High concentrations are typically observed first at the Oceanside and Del Mar monitoring stations in northern San Diego County, and later at the Escondido and Alpine monitoring stations in the foothills of the mountains.

PM10  

PM10 air quality monitoring data from 1998 through 2002 are summarized in Table 2-14 (CARB, 2004b). Values shown for Riverside County were for the portion within the Salton Sea Air Basin. Violations of the state 24-hour PM10 standard occurred during this period in all three counties. Imperial and Riverside Counties are also in violation of the federal 24-hour PM10 standard, and the number of violations appears to be increasing. The number of violations of the state and federal 24-hour PM10 standards in San Diego County has remained relatively constant during the same time period. All of the highest PM10 concentrations in San Diego County were measured at the Otay Mesa monitoring station, and all of the highest PM10 concentrations in Imperial County were measured at the three monitoring stations in Calexico. 

Carbon Monoxide, Nitrites, and Sulfites

CO, NO2, and SO2 air quality monitoring data from 1998 through 2002 are summarized in Table 2-15 (CARB, 2004b). In Imperial County, concentrations of CO exceeded the state 1-hour standard in 1998 and 1999, but have not in recent years.   

CO concentrations have exceed both the state and federal 8-hour standards. Concentrations of NO2 exceeded the state 1-hour standard in 1998 and 1999; however, did not during 2000 - 2002. Annual NO2 and all SO2 concentrations remain below state and federal standards.  Ambient concentrations of CO, NO2, and SO2 remain well below all standards in the Salton Sea Air Basin portion of Riverside County and at all monitoring stations in San Diego County.

Regional Emissions Inventory

In the Salton Sea Air Basin, ozone and PM10 are pollutants of concern because concentrations of these pollutants have been found to exceed standards. Ozone is a seasonal problem derived from photo-chemical reactions of hydrocarbons and oxides of nitrogen (NOx) in the presence of sunlight, occurring predominantly from approximately May through October. 

Table 2-16 presents the annual average daily emissions rates that represent the projected 2004 regional emissions inventory for the Salton Sea Air Basin, as compiled by the CARB. Projected 2004 air basin emissions inventory information for the base year 2003 was obtained by querying by pollutant at http://www.arb.ca.gov/emisinv/emsmain/reportform.htm (CARB, 2004c).

The most prevalent airborne pollutant in the Salton Sea Air Basin is PM in the form of fugitive dust (IID 1994). In the Salton Sea Air Basin, fugitive windblown dust, wind erosion of exposed soil (from agricultural fields and the desert), and vehicle travel over unpaved roads are the major sources of PM10. Table 2-17 summarizes the estimated 2003 annual average emissions (in tons per day) for the Salton Sea Air Basin for each of the major PM10 emission source categories. Imperial County and Riverside County contributions are shown (CARB, 2004c).

	Table 2-14
PM10 Data Summary for Monitoring Stations in Imperial, Riverside (Salton Sea Air Basin), and San Diego Counties, 1998-2002

	
	Calculated Days Above
24‑hour Standard
	PM10 Concentration in µg/m3

	Year
	State
> 50 µg/m3
	Federal
> 150 µg/m3
	Maximum
24‑hour (GM)
	Maximum
24‑hour (AM)
	Maximum
AGM
	Maximum
AAM

	Imperial County1

	2002
	306
	21
	361
	373
	82.5
	81.3

	2001
	312
	18
	634
	647
	87.1
	86.2

	2000
	313
	38
	279
	268
	84.8
	95.2

	1999
	289
	32
	238
	227
	79.0
	77.8

	1998
	227
	12
	181
	176
	66.6
	66.1

	Riverside County (Salton Sea Air Basin portion)

	2002
	169
	  9
	276
	276
	53.5
	53.8

	2001
	171
	18
	604
	604
	59.0
	59.5

	2000
	183
	  9
	201
	201
	55.4
	55.2

	1999
	  19
	  0
	119
	119
	28.9
	52.7

	1998
	146
	  3
	158
	158
	48.4
	48.1

	San Diego County

	2002
	173
	0
	131
	130
	52.4
	54.9

	2001
	129
	0
	106
	107
	47.4
	49.1

	2000
	109
	0
	136
	139
	44.5
	45.2

	1999
	124
	0
	119
	121
	50.9
	52.2

	1998
	        6
	0
	 57
	 89
	26.5
	42.5

	Notes: AM = arithmetic mean
AG = geometric mean
AAM = annual arithmetic mean
AGM = annual geometric mean
µg/m3 = micrograms per cubic meter
Source: CARB, 2004b (The 2004 California Almanac of Emissions and Air Quality)


	Table 2-15
Ambient Sulfites, Nitrites, Carbon Monoxide Concentrations in Imperial, Riverside, 
and San Diego Counties, 1998-2002

	Year
	Concentrations in ppm

	
	SO2
	NO2
	CO

	
	Maximum 24‑hour
	Maximum Annual Average
	Maximum 1‑hour
	AAM
	Maximum 1‑hour
	Maximum 8‑hour
	Days > State 8-Hour Standard
	Days > National 8-hour Standard

	CAAQS1
	0.04
	-
	0.25
	-
	20
	9
	-
	-

	NAAQS2
	0.14
	0.03
	-
	0.053
	35
	9
	-
	-

	Imperial County

	2002
	0.00
	0.00
	0.138
	0.013
	15.6
	11.6
	4
	3

	2001
	0.00
	0.00
	0.139
	NA
	17.4
	12.3
	6
	6

	2000
	0.01
	0.00
	0.192
	NA
	19.9
	15.5
	7
	6

	1999
	0.02
	0.00
	0.286
	0.018
	22.9
	17.9
	13
	11

	1998
	0.02
	0.00
	0.257
	NA
	23.5
	14.4
	12
	8

	Riverside County (Salton Sea Air Basin)

	2002
	NA
	NA
	0.068
	0.016
	1.9
	1.1
	0
	0

	2001
	NA
	NA
	0.081
	0.017
	2.2
	1.6
	0
	0

	2000
	NA
	NA
	0.064
	0.016
	2.7
	1.6
	0
	0

	1999
	NA
	NA
	0.068
	0.018
	2.9
	1.8
	0
	0

	1998
	NA
	NA
	0.070
	0.016
	3.1
	1.7
	0
	0

	San Diego County

	2002
	0.01
	0.00
	0.126
	0.022
	8.5
	4.7
	0
	0

	2001
	0.02
	0.00
	0.148
	0.022
	8.5
	5.1
	0
	0

	2000
	0.01
	0.00
	0.117
	0.024
	9.3
	5.9
	0
	0

	1999
	0.02
	0.00
	0.172
	0.026
	9.9
	6.0
	0
	0

	1998
	0.02
	0.00
	0.132
	0.023
	10.2
	4.8
	0
	0

	1CAAQS are not to be exceeded.
2NAAQS are not to be exceeded more than once per year (except for annual standards).
AAM = annual arithmetic mean
NA = not available

ppm = parts per million

Source: CARB, 2004b (The 2004 California Almanac of Emissions and Air Quality)


	Table 2-16
Projected 2004 Regional Emissions Inventory 
Annual Average Daily Emissions Rates for All Sources in Air Basin (Base Year 2003)

	Air Basin
	Criteria Pollutant

	
	NOx
	PM10
	CO
	Photo-chemical Reactions of Hydrocarbons
	SO2

	Salton Sea Air Basin
	58.9
	257.0
	211.8
	47.9
	1.6

	Source: CARB, 2004. 

Note: All pollutants are reported in tons per day.


	Table 2-17
Estimated 2003 Annual Average PM10 Emissions in the SSAB (tons/day)

	PM10 Emission Source
	Imperial County 
	Riverside County
	Total SSAB

	Farming Operations
	13.0
	1.2
	14.2

	Construction and Demolition
	3.9
	4.2
	8.1

	Paved Road Operations
	4.0
	5.8
	9.8

	Unpaved Road Dust
	32.9
	2.2
	35.0

	Fugitive Windblown Dust
	172.8
	7.5
	180.3

	Other Sources
	4.4
	5.1
	9.6

	Total All Sources in Basinwide Inventory
	231.0
	26.0
	257.0

	Source: 2003 Estimated Basin Data, http://www.arb.ca.gov/app/emsinv/emseic1_query.php?F_DIV=0&F_YR=2003&F_SEASON=A&SP=2004&F_AREA=AB&F_AB=SS&F_DD=Y


Issues to be Further Evaluated
During the preparation of this section, several items were identified that need further evaluation to more appropriately describe the existing baseline condition, including the following issues.

(
Information on Mexico: regulatory framework, attainment status or similar comparisons, meteorological data/climate summary, and monitoring data

(
Information for other districts that may have adopted CEQA air quality guidelines.  

(
More recent information on Imperial County nonattainment status for PM10 and  attainment plans

(
Confirmation that all of the highest PM10 concentrations in San Diego County were measured at the Otay Mesa monitoring station, and all of the highest PM10 concentrations in Imperial County were measured at the three monitoring stations in Calexico

(
Confirm monitoring data and identify any pollutant trends in the watershed

(
Confirm meteorological and climate information in the watershed

(
Develop map to show locations of air monitoring stations and CIMIS stations

(
Obtain information on pollutants monitored and a summary of available data for each monitoring station
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BIOLOGICAL RESOURCES

This section describes the biological resources of the Salton Sea Watershed and Lower Colorado River.  For purposes of describing the current biological resources, the study area is divided into the Salton Sea Watershed and the Lower Colorado River areas.  The Lower Colorado River area is included because many of the migratory birds that use the Salton Sea spend a portion of their life along the Lower Colorado River.  The Salton Sea Watershed is further subdivided into: 1) the Salton Sea, including river deltas and adjacent wetlands; 2) agricultural lands; and 3) desert and upland habitats. The general descriptions of the vegetation communities and associated wildlife and aquatic species of the study area provided below are based primarily on the recent environmental and conservation planning documents associated with the Imperial Irrigation District Water Conservation and Transfer Program, the Quantification Settlement Agreement, and the Lower Colorado River Multi-Species Conservation Plan. Additional documents were used to document more recent information. This section is based upon readily available information at the time of preparation.

Salton Sea Biological Resources

The Salton Sea is a large, shallow, warm, and hypersaline lake with salinity approximately 1.5 times that of seawater.   The Salton Sea receives flow from agricultural drainages; the New, Alamo, and Whitewater rivers; and several ephemeral desert creeks. Significant habitats supporting distinct biological communities are found in the main body of the Salton Sea, in isolated marshes on the Salton Sea margin, and in the New and Alamo river deltas. These areas support a diverse assemblage of aquatic and avian resources.

Since its creation in 1905, numerous fish introductions were attempted at the Salton Sea. When initial attempts to establish a freshwater fishery in the lake failed, over 30 species of marine and estuarine fish were introduced to the Salton Sea from the Gulf of California. Only a few of these introduced species are believed to persist at the Salton Sea today. From those successful introductions, a recreational sportfishery was established for orangemouth corvina (Cynoscion xanthulus), sargo (Anisotremus davidsonii), and Gulf croaker (Bairdiella icistia).

The current fish community of the Salton Sea and adjacent agricultural drains is composed of approximately 12 species consisting of several non-game marine and estuarine species, three primary marine sportfish, several species of tilapia (Cichlidae), and the native desert pupfish (Cyprinodon macularius), as listed in Table 2-18.  Nearly all of these species were the result of accidental and intentional introductions; the desert pupfish is the only local endemic species. Although corvina, sargo, and croaker are of greatest concern as sportfish, tilapia currently are the most abundant species in the Sea. Nearshore productivity of Salton Sea tilapia has been estimated to far exceed that observed in their native, African habitats (Costa-Pierce and Riedel, 2000).

In addition to the species listed in Table 2-18, typical warmwater species such as carp (Cyprinus carpio), sunfish (Centrarchidae), western mosquitofish (Gambusia affinis), 
and bullheads (Ictaluridae) are found in the drains and rivers of the Salton Sea watershed.

	Table 2-18

Fish Assemblage of the Salton Sea

	Scientific Name
	Common name (habitat)

	Cynoscion xanthulus
	Orangemouth corvina (Sea)

	Anisotremus davidsonii
	Sargo (Sea)

	Bairdiella icistia
	Gulf croaker (Sea)

	Oreochromis mossambicus
	Mozambique mouthbrooder (Tilapia) (Sea, drains)

	Tilapia zilli
	Zill’s Tilapia (drains)

	Gillichthys mirabilis
	Longjaw mudsucker (Sea, drains)

	Dorosoma petenense
	Threadfin shad (Sea, estuarine)

	Mugil cephalus
	Striped mullet (Sea, rivers)

	Poeciliopsis gracilis
	Porthole livebearer (drains)

	Poecilia latipinna
	Sailfin molly (Sea, estuarine, drains)

	Cyprinodon macularius
	Desert pupfish ( Sea, drains connected to the Sea)


The open water Salton Sea community is dominated by phytoplankton, invertebrates, and fish introduced from the Gulf of California that are tolerant of the elevated salinity (greater than 44,000 mg/l of TDS) and warm waters (ranging greater than 30 degrees C.) of the Salton Sea. The fish populations support a recreational sportfishery as well as provide a primary food source for thousands of migratory piscivorous birds. At the base of the food web, single-celled algae dominate the phytoplankton and phytobenthos. Excessive algae growth, stimulated by nutrient inputs, warm water, and shallow water mixing, periodically causes extreme water quality fluctuations, including oxygen depletion and toxic levels of hydrogen sulfide. Such oxygen depletion events have been blamed as a primary cause of episodic massive fish dieoffs at the Salton Sea (Salton Sea Science Subcommittee, 1999).

Feeding on the algae and detritus, the invertebrates provide the primary food base for the fishery of the Sea, with the bottom-feeding pileworm (Neanthes sp.) serving as a major food source for both fish and birds. In addition, barnacles, amphipods, and a typical marine zooplankton assemblage are established in the Salton Sea. Water boatmen (Corixidae) also are a large component of the Sea's invertebrate community, and at times serve as an important food source for birds and fish. All are tolerant of the current conditions of the Salton Sea, but all have individual physiological limits that could eventually be exceeded with continued increased salinity or eutrophication.

The fish community of the Salton Sea is adapted to survival in high salinity waters, and the species composition and relative abundance has continued to change since it was established. To document trends, California Department of Fish and Gam (DFG) initiated a standardized fish-monitoring program in 2003. Quarterly sampling by standardized gill netting techniques is conducted for pelagic, nearshore, and estuarine sites. The results are summarized as catch per unit effort (CPUE) by species, where unit effort is defined as gill net hours (e.g., 10 nets, set for 1 hour = 10 UE). The DFG units for CPUE are in number of fish per hour of gill net set. Other fishing yield data for the Sea have been reported in weight of fish (kg) per hour of gill net set (e.g., Riedel, et al., 2001).

The initial DFG monitoring results and comparisons to earlier assessments indicate substantial changes in the sampled species since 2002 (DFG, 2004). From preliminary results (using similar methods) in 2002, the CPUE for all species caught declined from 1.04 fish to less than 0.05 fish. In addition, the diversity of the catch, which included tilapia, corvina, croaker, and sargo in 2002, has shifted to almost entirely tilapia. Earlier data from 1999 and 2000 confirm the presence of the historical species assemblage and much higher CPUEs for all species at that time (Riedel et al., 2001) (as converted to CPUE based on number instead of weight).

It is not certain that this recent, apparent reduction of the marine sport fish from the Salton Sea represents a permanent change in the fish community or whether salinity or other toxicity thresholds for fish survival have been reached. As conditions fluctuate, the marine sport species may still rebound. Although tilapia have reached low densities, the latest samples from the summer of 2004 (not yet reported) have yielded more young fish than in recent samples (J. Crayon, DFG, pers. com.). This may indicate continued successful reproduction by this species and a rebound in densities. In addition, abundant pileworms have been observed during recent fish sampling (winter, 2004), indicating that this important food base for the fish is probably still available in the Sea. Any cause for the apparent disappearance of the marine sport species is unknown. However, it has been hypothesized that all Salton Sea fish are stressed due to combined factors of increasing salinity, eutrophication, and extreme water quality fluctuations. Fish kills occur commonly in the Sea and have been attributed to seasonal anoxia as well as disease and parasite infections (Riedel et al., 2001).

The delta and marsh habitats surrounding the Salton Sea are shown in Figure 2-13. These areas provide a blend of freshwater sources connected to the saline conditions of the Salton Sea. Recent sampling of fresh, estuarine, and Salton Sea habitats has revealed that nearshore and estuarine areas are preferred by tilapia, croaker, and corvina. In these areas, tilapia spawning aggregations have been found along the shoreline. One hypothesis to explain the higher abundance of fish in the nearshore and estuarine areas is that periodic anoxia in deeper water has degraded those portions of the lake and that mixing areas of the deltas are more often oxygenated. These shallow areas are considered important fish habitat for the Salton Sea ecosystem (Riedel et al., 2001). In addition, these areas support aggregations of fish that provide the forage base for many birds in proximity to nesting and roosting habitats. Several of these Sea-margin habitats have been designated as state and federal wildlife refuges, as shown in Figure 2-13.

Desert pupfish is a federal and state endangered species that is found in shoreline pools and some of the agricultural drains that discharge directly to the Sea. In addition, isolated populations occur in San Felipe Creek and Salt Creek. Studies of pupfish ecology and habitat at the Sea suggest that pupfish abundance is greatest in areas where water quality extremes (pH, salinity, dissolved oxygen) act to exclude nonnative species (e.g., tilapia, mosquitofish, molly) (Martin and Saiki, 2002). 
The delta and shoreline marsh areas of the Salton Sea provide a mix of habitats and associated communities, ranging from those of a freshwater marsh, to estuarine, and grading to hypersaline conditions in the Salton Sea. Marshes at the edge of the Salton Sea are dominated by tamarisk and iodine bush, while the more inland and riparian marshes are dominated by nonnative freshwater marsh plants (cattail, bullrush, reeds). These habitats support a variety of sensitive species.

Figure 2-13

Agricultural Lands


Water diverted from the Lower Colorado River is the primary source in irrigation water for agricultural lands in the Imperial and Coachella valleys. The network of canals that convey water to the agricultural fields provides relatively poor conditions for fish and other aquatic organisms. Nonetheless, the canal system supports populations of game and nongame fish from three sources: the Colorado River, water service area canals, and fish stocking (COE, 1996). The canal system supports fish species such as channel catfish (Ictalurus punctatus), threadfin shad (Dorosoma petenense), largemouth bass (Micropterus salmoides), green sunfish (Lepomis cyanellus), and flathead catfish (Pylodictis olivaris). In addition, the Imperial Irrigation District stocks sterile grass carp (Ctenopharyngodon idella) in the canal system as a biological control of aquatic vegetation. 

The network of drains that convey irrigation tailwater to the Salton Sea generally provide poor quality aquatic habitat because of silty substrates, poor water quality, variable flow, and shallow depth. Portions of the drains support rooted vegetation, such as cattails (Typha spp.), common reed (Phragmites sp.), or filamentous and mat-forming algae. These areas are more frequently found where canal (operational) discharge provides better water quality. Vegetation in the drains is regularly cleared as part of ongoing operations and maintenance programs. Vegetated portions of the drainage system provide cover for bird species including the Yuma clapper rail.

Fish populations in drain habitat vary greatly because of seasonal and operational changes. The presence and abundance of fish in specific drains are affected by irrigation flows, operational discharges, water quality, and other factors. At least 13 species of fish are known to inhabit the surface drains that discharge directly to the Salton Sea. Tilapia, livebearer species (mollies), and mosquitofish are common in the drains adjacent to the southern Salton Sea. The state and federally endangered desert pupfish also is known to inhabit the terminus of irrigation drains that discharge directly into the Salton Sea on both the north and south ends of the Sea. Pupfish movement between the Salton Sea and nearby drains has been observed (Sutton, 1999).

North of the sea, drains in the Coachella Valley Water District service area are mostly buried, perforated pipelines.  Only a small portion of the Coachella Valley Water District drainage network is composed of open ditches. As such, relatively little aquatic habitat is provided in the drainage system in the Coachella Valley. Drains in the Coachella Valley Water District service area flow to the Coachella Valley Stormwater Channel (Whitewater River) except for a few in the lower valley that flow directly to the Salton Sea. These drains support important populations of desert pupfish.

Aquatic habitat quality in the New and Alamo rivers is poor because of poor water quality, high turbidity, and unstable substrates, which inhibit production of benthic invertebrates and rooted vegetation. Fish populations are probably limited by food availability and water quality, not by flow. Channel catfish, common carp, tilapia, largemouth bass, red shiner (Cyprinella lutrensis), mosquitofish, sailfin molly, Zill’s cichlid, yellow bullhead (Ameiurus natalis), and flathead catfish are found in the New and Alamo Rivers (COE, 1996). Desert pupfish are not known to occur, nor are they expected, in the New or Alamo Rivers because of high sediment loads, excessive velocities, and predators. The species composition of the Whitewater River, or Coachella Valley Stormwater Channel, is likely similar to that of the New and Alamo Rivers. In addition to fish, Whitewater Canyon and creeks in the Coachella Valley (Upper Mission Creek and Big Morongo Canyon) support populations of the endangered Arroyo southwestern toad (Bufo microscaphus californicus) (Coachella Valley MSHCP, 2003). Limited populations of Yuma clapper rail may be found in drain areas as well.

Figure 2-14

Desert and Other Upland Habitats

Upland habitats of the Salton Sea watershed support a diversity of flora and fauna. The principal habitat type in the Colorado Desert and this watershed is desert scrub, as shown in Figure 2-14.  Desert scrub is a vegetative community characterized by widely spaced shrubs up to 10 feet in height growing on sparsely vegetated, well-drained soils. In addition to creosote bush (Larrea tridentata), several other shrub species occur in this habitat, including mesquite (Prosopis spp.), which forms thickets that provide important habitat for birds and small mammals.  Desert dune habitat is another important habitat type. 

The Algodones Dunes in the southeast portion of the watershed, support the largest number of dune endemics in North America (Schoenherr, 1992). This habitat is characterized by both active dunes devoid of vegetation and stabilized dunes colonized by mesquite scrub and other perennial and annual species, including the state endangered Algodones Dunes sunflower (Helianthus niveus) and Peirson’s milk-vetch (Astragalus magdalenae var. peirsonii). In the northern portion of the watershed, two other species that require sand habitat are the federally endangered Coachella Valley milk-vetch (Astragalus lentiginosus var. coachellae) and the state endangered Coachella Valley fringe-toed lizard (Uma inornata).

Woodland habitat also occurs in the Salton Sea watershed, as shown in Figure 2-14. Desert dry wash woodlands are located at canyon mouths and alluvial fans and are sustained by intermittent flooding. In addition to supporting a variety of xerophytic tree species, these woodlands support the federally endangered triple-ribbed milk-vetch (Astragalus tricarinatus), the threatened desert tortoise (Gopherus agassizi), as well as the federally endangered Peninsular bighorn sheep (Ovis Canadensis nelsoni) where they occur adjacent to their mountainous habitat. Woodland habitats also provide important stopover areas for neo-tropical migrant birds. At the highest elevations of the watershed along the western Peninsular Range, pinyon-juniper woodland provides habitat for a variety of transient wildlife species, most notably Peninsular bighorn sheep. At locations near the Sea, many native woodland habitats have been replaced by stands of trees dominated by introduced saltcedar (Tamarix spp.). 


Lower Colorado River

The hydrologic regime and habitats of the Lower Colorado River have been substantially altered by humans, such that the river is no longer a continuous ecosystem.  The changes include loss of riparian and floodplain habitats, altered aquatic habitat structure and function, regulated flows, altered water quality (temperature, salinity, pollutants), discontinuity of sediment and nutrient transport, and introduction of non-native species (plants and animals).    Unless otherwise noted, the following discussions were taken from the Draft EIS/EIR for the Lower Colorado River Multi-Species Conservation Program (USBR, 2004).  

The Colorado River delta has also been greatly altered by human activities as well. Flood control levees have been constructed from Morelos Dam to south of the Rio Hardy confluence (Cohen et al., 2001).  The more than 2.5 million acres of wetlands formerly associated with the delta (Newcom, 1999) have been reduced by over 90 percent (Alles, 2003).  All of Mexican river allotment is used by agricultural, industrial, and municipal users.  Therefore, the only water that regularly flows into the delta is from agricultural drains.  However, in very wet years, flood waters also reach the delta (Newcom, 1999). 

Major Land Cover Types

The major land cover types present along the Lower Colorado River are woody riparian, marsh, aquatic, desert scrub, agriculture, and developed.  The woody riparian land cover type is further divided based on plant community (seven) and structural type (six), and the marsh is divided into seven types based on composition. In the study area, these land cover types contain several sensitive plant communities identified in the California Natural Diversity Database, including Sonoran Cottonwood-Willow Riparian Forest, Mesquite Woodland, and Alkali Bulrush-Cattail Marsh and Brackish Bulrush-Cattail Marsh.

Currently, approximately 80,755 acres of woody riparian vegetation are present along the Lower Colorado River.  Of this, only 10,128 acres are native cottonwood-willow and honey mesquite land cover types.  Much of the remainder (62,041 acres) is dominated by the non-native saltcedar. The woody riparian land cover were evaluated extensively in the "Lower Colorado River Multi-Species Conservation Program, Draft Programmatic EIS/EIR" (USBR, 2004).  

As previously identified, land cover information in Mexico is limited.  However, based on Cohen et al. (2001), the cottonwood-willow community is limited to the area between the flood control levees from Morelos Dam to near the Rio Hardy confluence where saltcedar dominates, and saltgrass (Distichlis sp.) is present in the intertidal zone.  

Marshes occur in areas characterized by long-term flooding such as oxbow lakes, backwaters, and around reservoirs with minimal daily and annual fluctuations in water level. The dominant species are cattails, bulrush (Scirpus spp.), and common reed. Currently, approximately 7,396 acres of marsh are present along the Lower Colorado River.

Ciènega de Santa Clara, located in the delta region, is a brackish cattail marsh currently supported by agricultural drainage and brackish groundwater pumped from southwestern Arizona and discharged by a 59-mile canal (Alles, 2003).    This marsh expanded from about 500 acres prior to that discharge to 15,000 acres.  The Ciènega and the El Indio wetlands, also located in the delta region, are dominated by cattails, common reed, and bulrush (Cohen et al., 2001).  The El Doctor wetland, located between the Ciènega and the Colorado River, supports a variety of wetland plants (Cohen et al., 2001).  

The river land cover type includes marshes in shallow waters and can include riparian vegetation when these areas are inundated by high water.  Marshes can also be part of backwaters.  Desert scrub comprises several plant communities that occur adjacent to the floodplain and river channel along with agriculture and development.  Agricultural fields are dominated by various crops, while fallow fields support primarily weedy species.

Fish and Wildlife
The Lower Colorado River supports several hundred species of wildlife (birds, mammals, fish, reptiles, and amphibians), including both resident species and migratory visitors.  Common mammals that use riparian and upland habitats include mule deer (Odocoileus hemionus), burro (Equus asinus, a non-native), coyote (Canis latrans), bobcat (Lynx rufus), Audubon cottontail (Sylvilagus audubonii), several species of rodents and bats, striped skunk (Mephitis mephitis), and raccoon (Procyon lotor).  Reptiles and amphibians are represented by several species of lizards, snakes, toads, and frogs, many of which are native to the area.  Most of these use upland and riparian areas, but the amphibians require water for reproduction.  A variety of aquatic invertebrates inhabit the reservoirs and river.  Fourteen species of zooplankton have been reported in Lake Mead and Lake Mohave as well as mollusks, crustaceans, aquatic and terrestrial insects, and a freshwater jellyfish.  Many of these species would be expected to occur in the reservoirs downstream of Parker Dam.

Historically, the Lower Colorado River was inhabited by eight native freshwater fish species, and two native marine or brackish water species (Mueller and Marsh, 2002) that likely never occurred much farther upstream than the Imperial Dam area.  The latter two species are:  machete (Elops affinis) and striped mullet (Mugil cephalus).  Of the freshwater species (Colorado pikeminnow [Ptychocheilus lucius], razorback sucker [Xyrauchen texanus], bonytail [Gila elegans], roundtail chub [Gila robusta], woundfin [Plagopterus argentissimus], flannelmouth sucker [Catostomus latipinnis], Sonoran topminnows [Poeciliopsis occidentalis occidentalis and P. o. sonoriensis], and desert pupfish), only the bonytail, flannelmouth sucker, and razorback sucker are still present in the river.  The desert pupfish is still present in the Ciènega de Santa Clara (University of California Riverside, not dated) and in a refugium in the Cibola National Wildlife Refuge (Mueller and Marsh, 2002).  At least 38 non-native fish species have been introduced into the Lower Colorado River and the delta (Mueller and Marsh, 2002).  These include threadfin shad, five species of minnow, four species of catfish, mosquitofish, sailfin molly, striped bass (Morone saxatalis), six species of centrarchids (bass and sunfish), longjaw mudsucker, and four species of cichlids (Moyle, 2002).  The Lake Mead fish hatchery and the Willow Beach hatchery (on Lake Mohave) supply rainbow trout (Oncorhynchus mykiss) for stocking into the Lower Colorado River.  

The Lower Colorado River corridor provides important habitat for migratory birds, both upland species and waterfowl, as well as habitat for resident species.  Riparian and wetland habitats support a variety of raptors that includes sharp-shinned hawk (Accipiter striatus), Cooper’s hawk (Accipiter cooperii), northern harrier (Circus cyaneus), red-tailed hawk (Buteo jamaicensis), rough-legged hawk (Buteo lagopus johannis), common black hawk (Buteogallus anthracinus), Harris’ hawk (Parabuteo unicinctus), bald eagle (Haliaeetus leucocephalus), golden eagle (Aquila chrysaetos), white-tailed kite (Elanus leucurus), American kestrel (Falco sparverius), and peregrine falcon (Falco peregrinus).  Other common birds include egrets, herons, flycatchers, and woodpeckers.  Backwaters and reservoirs provide resting and foraging habitat for waterfowl and shorebirds. 

Sensitive Species

Sensitive species are defined as species listed or proposed for listing as threatened or endangered under the federal Endangered Species Act (ESA) or the California ESA; species that are candidates for possible future listing as threatened or endangered under the federal ESA or the California ESA; wildlife species of special concern as designated by state wildlife agencies; plants listed as rare under the California Native Plant Protection Act or included on California Native Plant Society List 1A, 1B, 2, or 3; and animal species that meet the definitions of rare or endangered under CEQA.   A number of species that are listed under the federal ESA or the California ESA are known to occur, or have the potential to occur, along the Lower Colorado River (USBR, 2004).   Of the 62 bird species, common species are Clark’s grebe, double-crested cormorant, great and snowy egrets, white-faced ibis, Cooper’s hawk, greater sandhill crane, long-billed curlew, California gull, belted kingfisher, Crissal thrasher, loggerhead shrike, Lucy’s warbler, and yellow-headed blackbird. 


Issues to be Further Evaluated
During the preparation of this section, the following item was identified that need further evaluation to more appropriately describe the existing baseline condition.  


(
Obtain additional information about disease causes and correlation with other events
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RECREATION

This section describes recreational opportunities ​in the Salton Sea Watershed.  This section is based upon readily available information at the time of preparation.  Visitor use data is presented only for the Salton Recreation Area and only through 2000. Because recreation use at the sea is closely related to the state of the fishery, bird population, water quality and sea elevation,  the most current data is important to accurately reflect the current recreation conditions at the Salton Sea.  Issues that need to be further considered prior to publication of the Draft EIR are discussed at the end of this section.

This section is organized to present recreational opportunities at the Salton Sea, within the Coachella Valley north of the Salton Sea, within Imperial County within the Imperial Irrigation District water service area, and along the Lower Colorado River.

Recreation at the Salton Sea

Visitors travel to the Salton Sea year-round for recreational opportunities. In recent decades, recreational activities in the area of the Salton Sea have become less related to direct water/body contact activities, such as swimming and water skiing, to indirect water/body contact activities, such as sport fishing and boating. This shift in recreational use is directly related to reduced water quality and fluctuating surface elevation (USBR, 2000). In addition to water-related recreation, the Salton Sea and surrounding areas provide other popular recreational activities, such as bird watching, wildlife observation, camping, hiking, picnicking, hunting, boating, and fishing, as shown in Figure 2-15. 

Salton Sea State Recreation Area
The Salton Sea State Recreation Area (SRA) has been operated by the  California State Department of Parks and Recreation since 1955 and is located along 15 miles of the northeastern shoreline of the Salton Sea. The Salton Sea SRA is a popular site for campers and boaters, offering five campgrounds with approximately 1,400 campsites. There are boat launching and mooring facilities at each of the five campgrounds, swimmers and waterskiers, and anglers also use the recreational opportunities provided (Salton Sea SRA, 2000). Total visitor use of the Salton Sea SRA has been recorded since 1972; however, specific recreation types have not been categorized. Prior to official records, Salton Sea SRA staff estimate that the highest seasonal use occurred at the Salton Sea during 1961-62, with approximately 660,000 visitors, as summarized in Table 2-19. 

Refuge Recreational Opportunities

The Sonny Bono Salton Sea National Wildlife Refuge (NWR) was established in 1930 as a refuge and breeding ground for wildlife. It is operated by U.S. Fish and Wildlife Service and is located in the southeastern portion of the Salton Sea, with 35,484 acres of salt marsh habitat and open water as well as 2,000 acres of pasture and freshwater marsh. An important part of the Pacific Flyway, the Sonny Bono Salton Sea NWR is considered one of the premier bird-watching locations in the nation. Other recreational activities offered include wildlife observation, photography, picnicking, and nature trails. An additional 535 acres along the southeastern portion of the Salton Sea, known as the Hazard unit, is leased to U.S. Fish and Wildlife Service and managed with the Sonny Bono Salton Sea NWR. U.S. Fish and Wildlife Service does not regularly collect and catalogue visitor use information. However, an employee at the NWR estimated that visitor use at the NWR from 1970 to 1990 averaged 20,000 persons per year and since 1990 has averaged 32,000 persons per year .

Figure 2-15

	Table 2-19

Salton Sea XE "Salton Sea"  State Recreation Area Visitation Data for 1972 to 2000

	Fiscal Year
	Annual Visitation

	1972-73
	180,086

	1973-74
	179,304

	1974-75
	228,204

	1975-76
	174,156

	1976-77
	221,454

	1977-78
	207,149

	1978-79
	214,141

	1979-80
	209,724

	1980-81
	330,828

	1981-82
	394,552

	1982-83
	382,441

	1983-84
	328,902

	1984-85
	232,691

	1985-86
	261,889

	1986-87
	276,401

	1987-88
	160,285

	1988-89
	183,359

	1989-90
	175,368

	1990-91
	134,779

	1991-92
	114,297

	1992-93
	90,996

	1993-94
	87,369

	1994-95
	87,586

	1995-96
	139,013

	1996-97
	203,272

	1997-98
	247,342

	1998-99
	227,509

	1999-2000
	236,321

	(IID, 2002)


Local Recreational Opportunities

In addition to the Salton Sea SRA and Sonny Bono NWR, the Salton Sea provides diverse public and private water-related recreation along each of the four shore areas (north, south, east, and west shores). Several boat-launching facilities are located along these shore areas, as shown in Figure 2-15.

The north shore provides limited shore-related recreational use. The nearly flat land along the north shore is predominantly privately owned, with few public access routes to the Salton Sea. Recreational uses associated with this area include hunting at private duck ponds in the delta region of the Whitewater River, and offshore fishing and boating (USBR, 2000).

The nearly flat land along the south shore is fairly evenly divided between public and private ownership. Public lands include the Sonny Bono NWR and the inactive Salton Sea Test Base; recreation along the south shore is primarily linked to the wildlife values of these two areas. Recreational opportunities include hunting, fishing, boating, and wildlife viewing (USBR, 2000). The Sonny Bono NWR has no boat docks.  However, visitors often use the nearby launching facilities at Redhill Marina (CVWD et al. 2002).

The east shore of the Salton Sea from the community of Desert Beach to south of the community of Bombay Beach has relatively undifferentiated topography and low-growing desert scrub vegetation and provides some of the best views of the Salton Sea. Resort facilities along the east shore are in various stages of use because of increasing water elevations during the late 1970s inundated between one-quarter and one-half of the Salton Sea SRA and caused problems with paving, picnic tables, and landscaped areas of the North Shore Yacht Club and Marina. The boat launching facility at North Shore Marina became non-operational. Three operational boat-launching facilities exist along the east shore, including one at the Salton Sea SRA (USBR, 2002). Recreational uses along the east shore include camping, power boating, sailing, personal watercraft racing, windsurfing, fishing, and sunbathing. General public access to the Salton Sea along the east shore is primarily provided via the Salton Sea SRA (USBR, 2000).

Recreational uses along the west shore include recreational rental housing, recreational vehicle camping, shore fishing, boating (boat launching at four facilities), sport fishing, sunbathing, hiking, and bird watching. A majority of the land along the west shore is privately owned, and a number of resorts and restaurants in this area are closed. Several dirt roads provide public access to the shore.  However, the majority of boaters use boat ramps in the communities of Salton City, Salton Sea Beach, and Desert Shores (USBR, 2000).


Recreation in the Coachella Valley near the Salton Sea

There are many resort communities in the Coachella Valley that include private recreational areas, including swimming pools, golf courses, and a variety of other opportunities.  

Recreation within Imperial Valley

Recreational opportunities within the southern Imperial Valley and the Imperial Irrigation District water service area are rather limited because much of the land is designated for agricultural use. A consistent grid of roads and irrigation canals separating low field crops extends from the southern tip of the Salton Sea, south to the International Boundary (USBR, 2000). The recreational opportunities include local parks, Imperial Sand Dunes, and refuges.

Local Recreational Opportunities

Recreational facilities within the Imperial Irrigation District water service area, as shown in Figure 2-16, include the Weist Lake County Park and Heber Dunes State Vehicular Recreation Area. Located along the Alamo River, Weist Lake County Park facilities offer boating, fishing, and waterfowl hunting (USBR, 2000). Off-highway vehicle recreation is provided by the Heber Dunes State Vehicular Recreation Area, located 8 miles east of Heber, south of El Centro and I-8. The Heber Dunes State Vehicular Recreation Area consists of 343 acres, which were previously part of the Imperial County park system. Formed by sand deposits from the Old Alamo Riverbed, the Heber Dunes State Vehicular Recreation Area offers picnicking, camping, and baseball, in addition to off-highway vehicle routes (California State Parks 2000). Additional recreational activities in Imperial County include the utilization of various canals, including the All-American Canal, East Highline Canal, and Westside Main Canal, for recreational fishing for species such as channel catfish, bass, and sunfish (USBR, 1994). 

Algadones Sand Dunes Recreational Opportunities

The Algodones Sand Dune system covers 1,000 square miles, from the Mammoth Wash area on the northern end to the Mexican border,  making it one of the largest dune complexes in North America. This dune system extends for more than 40 miles along the eastern edge of the Imperial Valley agricultural region in a band averaging five miles in width. Rising to heights of over 300 feet above the surrounding desert floor, the dunes are a landmark to local residents and travelers. While summer temperatures often rise above 110 degrees F and annual rainfall averages less than two inches, the mild climate between October and May attracts tens of thousands of off highway vehicle enthusiasts to the area.

The northern end of the dune complex is divided by Highway 78 and includes the 32,000 acre North Algodones Wilderness Area. No motorized vehicles of any type are  allowed in the wilderness area, except for a designated off-highway vehicular area in Mammoth Wash at the far northern end of the wilderness area. The wilderness area provides opportunities for hunting, hiking and nature viewing.  However, no amenities are provided. 

The southern end of the dune complex, south of Highway 78 to the border with Mexico, is the Imperial Sand Dunes Recreation Area. Off-highway vehicle activity is permitted  in the Recreation Area. The most popular areas are Glamis/ Gecko just south of State Highway 78, and Buttercup Valley just south of Interstate Highway 8 near the Mexican Border.  Organized competitive or commercial off-highway vehicle events such as sand drags, closed-course racing and hill climbs are sometimes conducted in the dunes. Such events require a Special Recreation Use Permit from the Bureau of Land Management.

Refuge Recreational Opportunities

The Imperial Wildlife Management Area consists of two sites: the Finney-Ramer unit, located south of the Salton Sea near the Alamo River, and the Wister unit, located along the southern end of the Salton Sea. The units are primarily composed of low-lying marshland, which provides habitat for migratory waterfowl and serves to reduce depredation of surrounding agricultural lands. The Finney-Ramer unit was originally established by U.S Bureau of Reclamation as a waterfowl refuge. The unit includes four lakes preserved in natural habitat, totaling 2,047 acres within the Imperial Irrigation District service area. The Wister unit, operated by DFG, consists of 5,243 acres of marshland (County of Imperial, 1997a) that is preserved in natural habitat. The Wister unit has been maintained as a hunting, fishing, and passive recreation use area for almost 50 years. Public use information for the unit has been recorded since 1961, however only data from 1990 to 2000 was readily available, as listed in Table 2-20.

Figure 2-16

	Table 2-20

Imperial Wildlife Area - Wister Unit - Public Use Profile for 1990 to 2000

	Period of July to June
	Fishing
	Camping
	Nature Study
	Bird Watching
	Sightseeing
	Hunting/
Other
	TOTALS

	1990-91
	1,300
	300
	168
	516
	360
	7,405
	10,049

	1991-92 
(no data for Sept. 1991)
	3,140
	868
	408
	2,848
	1,452
	8,685
	17,401

	1992-93
(no data for July to Sept 1992)
	1,836
	696
	408
	2,180
	1,228
	5,789
	12,137

	1993-94
	1,772
	556
	341
	1,580
	598
	6,562
	11,409

	1994-95
	2,260
	472
	344
	1,512
	1,216
	8,951
	14,755

	1995-96
	2,408
	357
	295
	2,031
	1,301
	9,287
	15,679

	1996-97
	3,353
	323
	382
	2,064
	1,479
	10,136
	17,737

	1997-98
	1,852
	280
	292
	2,784
	1,248
	9,961
	16,417

	1998-99
	2,080
	292
	316
	1,948
	1,082
	8,473
	14,191

	1999-2000
	1,768
	408
	304
	1,996
	1,132
	7,311
	12,919

	TOTALS
	21,769
	4,552
	3,258
	19,459
	11,096
	82,560
	142,694

	(DFG Public Recreation Use Survey 1990-2000)


Issues to be Further Evaluated
During the preparation of this section, the following items were identified that need further evaluation to more appropriately describe the existing baseline condition.    


( 
Updated visitor use data for all  Salton Sea recreation facilities 

(
Condition assessments of existing recreational facilities

(
Recreation resources north of the Salton Sea within the Salton Sea watershed
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LAND USE

This section describes land use ​in the Salton Sea Watershed for non-agricultural and agricultural land uses.  This section is based upon readily available information at the time of preparation.  Issues that need to be further considered prior to publication of the Draft EIR are discussed at the end of this section.


Non-Agricultural Land Use in the Salton Sea Watershed


Recent and existing land uses within the Salton Sea Watershed are shown on Figure 2-17.  These figures are based on the Modified Anderson Land Use Classification as developed by Aerial Information Systems, Inc. for the Southern California Aerial Land Use Consortium for aerial photos taken in 1992 and 2001.  Acreages of specific land uses within the watershed are presented in Table 2-21.   More specific information on acreages of various crop types is provided below.  

Detailed discussion of land uses and existing land use plans is provided below by the following subareas of the watershed: Salton Sea Area, Northern Salton Sea watershed; and Southern Salton Sea watershed.  No land use information was readily available for portions of the Salton Sea watershed in Mexico. 

	Table 2-21

Land Uses in Imperial and Coachella Valleys – 1993 and 2001 (Acres)

	Land Use
	1992 Acreage
	2001 Acreage
	Change between 1992 and 2001

	Urban Uses
	542,765
	543,976
	1,211

	Open Water
	237,912
	237,945
	14,381

	Wildlands/Undeveloped Areas
	2,461,913
	2,446,289
	33

	Agricultural  Areas
	542,765
	543,976
	(15,624)

	 Acreages developed by Aerial Information Systems, Inc. as a Modified Anderson Land Use Classification. (Southern California Aerial Land Use Consortium). 




Salton Sea Area

The Salton Sea is located in both Riverside and Imperial Counties. One of the major functions of the Salton Sea is to hold agricultural drainage flows from the Imperial and Coachella valleys. Executive Order of Withdrawal (Public Water Reserve No. 114, California No. 26), signed in 1928, designated lands within the Salton Basin below elevation 220 feet below mean sea level as storage for wastes and seepage from irrigated lands in the Imperial Valley. The Salton Sea is also a recreational resource and a biological resource for fish and wildlife. 

Urban land uses surrounding the Salton Sea consist primarily of unincorporated communities adjacent to the Salton Sea or in the Coachella and Imperial valleys. Commercial uses in the Salton Sea area mainly provide services for tourists and area residents. Industrial uses mainly consist of geothermal power production.

Figure 2-17

Mecca and North Shore are unincorporated communities located on the north side of the Salton Sea in Riverside County. Mecca and North Shore consist of scattered single-family homes, recreational vehicle parks, beaches, a marina, and scattered commercial uses. 

The West Shores/Salton City area in Imperial County extends along the western shore from the northern Imperial County line to the Salton Sea Test Base. Within this area are several unincorporated communities, including Salton City, Vista Del Mar, Salton Sea Beach, and Desert Shores. These communities consist mostly of single-family homes, recreational vehicles and trailer parks, marinas, and community services. Although much of the land in this area is subdivided, most of the residential lots remain undeveloped.

Hot Mineral Spa/Bombay Beach is an unincorporated community that extends along the east shore of the Salton Sea from the northern Imperial County line to Bombay Beach. Most urban land uses in this area are single-family homes and recreational vehicle parks. Recreational facilities include a marina, campground, and mineral spas.  

The area within and surrounding the Salton Sea is owned by a variety of private and public entities. Most of this land is privately held for urban commercial, agricultural, or desert lands. Federal, state, and local agencies administer the remaining area including inundated areas. Initial formation of the Salton Sea in 1905 resulted in the inundation of approximately 190,000 acres of public and private lands. 

The U.S. Bureau of Land Management is the principal federal landholder and administers approximately 68,000 dry-land acres. Military land withdrawals comprise approximately 7,945 dry-land acres and 13,642 in-Sea acres. The U.S. Forest Service administers approximately 53,000 acres in and around the Salton Sea. The majority of inundated lands are federal lands administered by U.S. Bureau of Land Management or withdrawn by U.S. Bureau of Reclamation. Other inundated lands are public lands held as public water reserves.

Privately owned lands comprise the majority of the area around the Salton Sea (approximately 220,000 acres). These lands are owned by numerous individual entities, including Imperial Irrigation District and the Torres Martinez band of the Cahuilla Desert Indian Tribe. The Torres Martinez Tribe holds approximately 13,000 acres of land north and west of the Salton Sea. These holdings are held in trust by the US Bureau of Indian Affairs and are interspersed with private holdings and U.S. Bureau of Land Management land. Approximately 10,000 acres of tribal lands are currently inundated by the Salton Sea. Imperial Irrigation District and other private entities also own inundated land .

Northern Salton Sea Watershed

The Northern portion of the Salton Sea watershed includes much of Riverside County and a small portion of San Bernardino county.  

Riverside County has developed an General Plan and three specific Area Plans.  The Eastern Coachella Valley Area Plan describes planned land uses for this subsection of Riverside County, which comprises a significant portion of the northern Salton Sea Watershed.   The land use plan within the Eastern Coachella Valley Area Plan is designed to maintain the predominantly rural, agricultural, and open space character of the Eastern Coachella Valley and to focus growth in currently developed areas and in areas where growth is desirable to support the economic base of the local communities.   

The Eastern Coachella Valley Area is located south and east of the City of Indio, and east of the City of La Quinta and the Santa Rosa Mountains and extending to the Imperial County line on the south.  The area plan boundary extends east of the All-American Canal, north and south of Interstate 10.  The southeastern edge of the plan area is bounded by the Chocolate Mountain Naval Reservation Aerial Gunnery Range.

The majority of the planning area within the Salton Trough, surrounding the Salton Sea to the west and stretching north toward the City of Coachella is devoted to agriculture.  The Eastern Coachella Valley is one of California’s most important agricultural producing areas.  Riverside County was the ninth largest agricultural producing county in the state in 1999, according to the County’s Agricultural Commissioner. The residential uses within the agricultural area primarily provide housing for the agricultural workers in the valley.    

The Eastern Coachella Valley also encompasses several small unincorporated communities.  Thermal, is located west of State Route 111 and contains light industrial uses as well a some residential and commercial uses.  The County owned Desert Resorts Regional Airport is located in Thermal.  Mecca, located southeast of Thermal, provides housing for permanent residents working in the agricultural sector.  Areas are set aside in Mecca for light industrial and commercial uses.  The  North Shore resort community is near the north shore of the Salton Sea and is largely undeveloped, with some pockets of residential and commercial tourist uses. 

The Vista Santa Rosa community’s boundaries extend from Avenue 50 on the north , to Monroe Street on the west, to State Route 86 (Harrison Street) on the east, and south to Avenue 66.  The area is an important producer of date crops and includes rural residential housing.  

The community  of Valerie Jean is located at the junction of State Route 86 and 66th Avenue. The area includes mobile homes and single family detached homes. 

Chiriaco Summit has a population of 70, and is located off of Interstate 10, about 30 miles east of Indio.  The summit is the location of the General George S. Patton  Museum and the Chiriaco Summit Airport. 

The Augustine Band of Mission Indians, the Torres Martinez Desert Cahuilla Indians, the 29 Palms Band of Mission Indians, and the Cabazon Band of Mission Indians maintain reservations (10,046 acres total) within the Eastern Coachella Valley Plan Area.   Industrial land uses on Indian Lands in this agricultural and desert area are of low intensity, with the exception of a power generation  plant located northeast of Meca and a tire recycling facility.  Individual tribes retain land use jurisdiction over land within reservation boundaries. (County of Riverside 2003)

Southern Salton Sea Watershed in Imperial County

Most of the watershed in Imperial County is within the Imperial Irrigation District.  The majority of the land in the Imperial Irrigation District water service area is irrigated and farmable area. The developed area includes incorporated cities, unincorporated communities, and supporting facilities. The seven incorporated cities within the Imperial Irrigation District water service area are Calexico, Brawley, Calipatria, El Centro, Holtville, Imperial, and Westmorland. These areas contain approximately 75 percent of Imperial County’s population and are characterized by a full range of residential, commercial, and industrial uses (County of Imperial 1997a). Agriculture-related unincorporated communities in the Imperial Irrigation District water service area include the towns of Heber, Niland, and Seeley. 

The Imperial Irrigation District water service area is and historically has been a predominantly agricultural area.  Irrigated acreage changes each year in response to markets for crops, weather, and other reasons.  Existing land uses within Imperial Irrigation District in 2000 are summarized in Table 2-22 as an indication of the different types of land uses.

	Table 2-22

Land Uses within Imperial Irrigation District Boundaries in 2000

	Land Use
	Acreage in 2000

	Net Irrigated Area (includes cropland and reclaimed land)
	462,137 acres

	Area Farmable but not Farmed During the Year (fallowed land)
	16,863 acres

	Total Area Farmable 
	479,000 acres

	Area of Farms in Homes, Feedlots, Corrals, Cotton Gins, Experimental Farms, and Industrial Areas 
	16,346 acres

	Area in Cities, Towns, Airports, Cemeteries, Fairgrounds, Golf Courses, Recreational Parks, Lakes, and Rural Schools 
	26,013 acres

	Total Area Receiving Water 
	521,359 acres

	Area in Drains, Canals, Reservoirs, Rivers, Railroads, and Roads 
	73,650 acres

	Area below -230 Salton Sea Reserve Boundary and Area Covered by Salton Sea, Less Area Receiving Water 
	40,150 acres

	Area in Imperial Unit not Entitled to Water 
	63,933 acres

	Undeveloped area of Imperial, West Mesa, East Mesa and Pilot Knob Units 
	277,629 acres

	Total Acreage Included – All Units 
	976,721 acres

	Acreage within Imperial Irrigation District boundaries that is not included in Imperial Irrigation District
	84,916 acres

	Total Gross Acreage Within Imperial Irrigation District Boundaries
	1,061,637 acres

	(IID, 2000)


Most of the Imperial Irrigation District water service area is zoned for general agriculture. The unincorporated urban areas are zoned for residential, commercial, manufacturing, government, and open space/preservation land uses. Most of the area in the northernmost portion of the Imperial Irrigation District water service area, along the southern shore of the Salton Sea, is zoned “Open Space/ Preservation” (Zone S-1). According to Imperial County’s Title 9 Land Use Ordinance (County of Imperial 1998), “the purpose of the S-1 Zone is to designate areas that recognize the unique Open Space and Recreational character of Imperial County, including the deserts, mountain, and water front areas. Primarily the S-1 Zone is characterized by low-intensity human utilization and small-scale recreation related uses.”   

The Land Use Element of the Imperial County General Plan is the primary policy statement for implementing development policies in the unincorporated portions of the county (County of Imperial 1997a). The goals and policies in the Land Use Element promote the economic prominence of agricultural enterprises, determine appropriate urban development centers and encourage their economic development, protect the existing character of rural and recreational communities and areas, and preserve the unique natural and cultural resources of the Imperial Valley (County of Imperial 1997a).

Agricultural Land Use in the Salton Sea Watershed

This section describes agricultural land use and resources in counties of Imperial and Riverside. Irrigated agriculture within these two counties occurs mainly in the service areas of the Imperial Irrigation District and the Coachella Valley Water District.  The Imperial Irrigation District service area is all within Imperial County. The  Coachella Valley Water District service area is mostly within Riverside County, though the district also extends into Imperial and San Diego Counties. 

The Imperial Valley is entirely located in Imperial County and accounts for 88 percent of the of harvested cropland and 95 percent of the irrigated land  within Imperial County (NASS, 2002; CAC, 2004). Imperial County is an important agricultural region of California ranking in the top five in terms of value of production among California counties for 22 agricultural commodities. Imperial County ranked first among California counties in value of production for alfalfa hay, cantaloupe, leaf lettuce, potatoes (excluding sweet potatoes), and sugarbeets in 2002 (NASS, 2002). 

The Coachella Valley is located in Riverside County. The Coachella Valley Water District is one of four  agricultural districts within Riverside County and accounts for 23 percent of the harvested cropland and 30 percent of the  irrigated land within Riverside County (NASS, 2002; CAC, 2004). 

Characteristics of Agricultural Areas in Imperial and Coachella Valleys

Both the Coachella and Imperial valleys have a mild climate that allows year-round agricultural production of a wide variety of agricultural commodities. Agricultural production is made possible through the delivery of irrigation water from the Colorado River, and the availability of the Salton Sea as a repository for agricultural drainage.

In conjunction with the U.S. Department of Agriculture - Natural Resources and Conservation Service, the Farm Mapping and Monitoring Program of the California Department of Conservation conducts an analysis of agricultural land use throughout California every two years. Table 2-23 shows the distribution of Imperial and Riverside counties farmlands in 2002, designated by farmland classifications as described below (CDOC, 2004). 

As shown in Table 2-23, important farmland constituted 54 and 24 percent of the of the total area of Imperial and Riverside Counties, respectively. Of these important farmlands, 35 percent in Imperial and 30 percent in Riverside are prime farmlands. A description of the characteristics of prime farmland, farmland of statewide importance, unique farmland and farmland of local importance is presented below.

Description of Agricultural Land Classifications

Prime farmland represents the best combination of physical attributes lending to the production of agricultural commodities. Such land is characterized by the combination of favorable soil, geographic and climatic characteristics and a reliable water supply, necessary to sustain long term high yield agricultural production. For classification as prime farmland the area must have been used in irrigated production at some time during the past four years. 

Farmland of statewide importance has characteristics similar to those of prime farmland, however is not of the highest quality. For instance, soils may have a slightly lower capacity for holding water or a greater slope. Unique farmland does not meet the qualifications for classification as Prime or of Statewide Importance, however is used in the production of high valued crops.  Farmland of local importance are lands that do not meet the qualifications for designation as unique, but have been identified by a Local Advisory Committee to be economically important due to productivity or value.

	Table 2-23
Distribution of Farmlands in Imperial and Riverside Counties for 2002

	Land Use Category
	Imperial County
	Riverside County

	
	Total Acreage
	 Percent of Total Acres
	Total Acreage
	Percent of Total Acres

	Prime Farmland
	198,664 
	19.3
	141,715 
	7.3

	Farmland of Statewide Importance
	317,467 
	30.9
	48,046 
	2.5

	Unique Farmland
	605 
	0.1
	39,049 
	2.0

	Farmland of Local Importance
	37,144 
	3.6
	240,672 
	12.4

	IMPORTANT FARMLAND TOTAL
	553,880 
	53.8
	469,482 
	24.3

	Grazing Land 
	0 
	0.0
	126,887 
	6.6

	AGRICULTURAL LAND TOTAL
	553,880 
	53.8
	596,369 
	30.8

	Urban and Built-up Land
	25,171 
	2.4
	262,866 
	13.6

	Other Land
	448,602 
	43.6
	1,012,840 
	52.4

	Water Area
	914 
	0.1
	62,541 
	3.2

	TOTAL AREA INVENTORIED  
	1,028,567 
	100.0%
	1,934,616 
	100.0%

	(CDOC, 2004)


 Agricultural Production in Imperial County

According to the Imperial Irrigation District, of the total gross acreage within the district boundaries (district’s service area is within Imperial County) of 1,061,637 acres, about half or 536,273 acres were in crops in 2003. Of the 536,273 acres, 85,717 acres (approximately 16 percent) were multiple cropped acres. Table 2-24 summarizes agricultural production in Imperial County.

Although garden crops accounted for less than 20 percent of the overall acres in production in 2003, the gross value of production of this crop category constituted about 60 percent of the gross overall value of all agricultural production in Imperial County. Field crops accounted for almost 80 percent of the total acres in production during the same period with one third of the overall gross value of agricultural production. Permanent crops accounted for about 4 percent of the total acres and contributed about 6 percent of the county’s gross value of production. 

Alfalfa is the most crop grown in Imperial County, as shown in Table 2-25. About a third of the total acres in Imperial County are under alfalfa production (both hay and seed). The next most prevalent crops are Bermuda grass (13.5 percent), Sudan grass (11.4 percent), and wheat (11 percent). These estimates include both hay or grain and seed production.  

	Table 2-24
Agricultural Production in Imperial County in 2003

	Crop
	Acres in Production1
	Acres Harvested2
	Gross Value of Production ($ Million)2

	Garden Crops
	87,663
	92,080
	$432.9

	Field Crops
	427,867
	376,292
	$244.5

	Permanent Crops
	20,743
	9,497
	$45.4

	Subtotal Crops
	536,273
	477,869
	$722.9

	
	
	
	

	Seed & Nursery
	NA
	64,252
	$42.2

	Apiary
	NA
	NA
	$5.4

	Livestock
	NA
	NA
	$303.0

	
	
	
	

	TOTAL
	536,273
	542,121
	$1,073.5

	(USBR, 2004; Imperial County Agricultural Commissioner, 2004)

1 Data for Imperial Irrigation District from USBR 2003 Crop and Water Data.

2 Data from Imperial County Agricultural Commissioner. 

NA indicates that information not available or not applicable. 

Numbers may not add due to rounding.




	Table 2-25
Agricultural Production by Major Crops in Imperial County in 2003

	Crop
	Acres in Production1
	Acres Harvested2
	Gross Value of Production ($ Million)2

	Garden Crops
	
	
	

	  Broccoli
	9,680
	9,929
	$31.4

	  Carrots
	15,705
	16,301
	$60.2

	  Lettuce
	20,764
	23,991
	$131.2

	  Melons
	10,954
	12,626
	$56.1

	  Onions
	10,586
	10,077
	$58.0

	  Miscellaneous garden crops
	19,974
	19,156
	96.1

	Total Garden Crops
	87,663
	92,080
	$432.9

	
	
	
	

	Field Crops 
	
	
	

	  Alfalfa
	177,964
	159,482
	$97.1

	  Bermuda grass
	72,504
	64,675
	$27.4

	  Sudan grass
	61,269
	30,234
	$13.4

	  Wheat
	58,899
	66,034
	$33.3

	  Miscellaneous field crops
	57,231
	55,867
	$73.4

	Total Field Crops
	427,867
	376,292
	$244.5

	( USBR, 2004; Imperial County Agricultural Commissioner, 2004).

1 Data for Imperial Irrigation District from USBR 2003 Crop and Water Data.

2 Data from Imperial County Agricultural Commissioner.

Numbers from Agricultural Commissioner and IID do not match.

NA indicates that information not available.

Numbers may not add due to rounding.


Agricultural Production in Riverside County

The Riverside County Agricultural Commissioner reports that of the total planted acres of 260,431 in Riverside County, 259,489 acres were harvested in 2003. The majority of these acres (68 percent) were planted with field and seed crops. The remaining acres were planted with citrus crops and tree and vine crops. The tree and vine crop category primarily refers to permanent crops such as fruits (pears, grapes, avocados). Table 2-26 summarizes agricultural production in Riverside County using data from the Coachella Valley Water District and the Riverside County Agricultural Commissioner’s Crop Report. Since the Coachella Valley Water District is one of four agricultural districts within Riverside County, the agricultural production values shown for Coachella Valley Water District are less than those shown for Riverside County as a whole.

	Table 2-26
Agricultural Production in Riverside County in 2003

	Crop 
	Acres Planted - Coachella Valley Water District1
	Acres Planted - Riverside County2
	Acres Harvested - Riverside County2
	Gross Value of Production - Riverside County  
 ($ Million)2

	Citrus
	9,709
	23,462
	23,321
	$84.9

	Tree and Vine
	18,955
	25,175
	24,374
	$216.6

	Vegetables, Melons, Misc.
	26,199
	35,216
	35,216
	$179.0

	Field and Seed
	11,736
	176,578
	176,578
	$73.7

	Subtotal Crops
	66,599
	260,431
	259,489
	$554.2

	
	
	
	
	

	Nursery
	1,117
	NA
	NA
	$205.9

	Apiculture
	NA
	NA
	NA
	$3.5

	Aquaculture
	1,268
	NA
	NA
	$15.9

	Livestock & Poultry
	
	NA
	NA
	$287.9

	
	
	
	
	

	TOTAL
	68,984
	260,431
	259,489
	$1,068.0

	(USBR, 2004; Riverside County Agricultural Commissioner, 2004)

1 Data for Coachella Valley Water District from USBR 2003 Crop and Water Data.

2 Data from Riverside County Agricultural Commissioner 

NA indicates that information not available or not applicable.

Numbers may not add due to rounding.


Although vegetables and melons accounted for less than 14 percent of the overall planted acres in 2003, the gross value of production of this crop category constituted 32 percent of the gross value of crops ($554.2 million) and 87 percent of the gross overall value of all agricultural production in Riverside County ($1,068 million). Field and seed crops, on the other hand, accounted for almost 70 percent of the total acres in production during the same period, but only contributed about 13 percent of crop value and about 7 percent of the overall gross value of agricultural production. Tree and vine crops accounted for about 9 percent of the total acres and contributed about 39 percent and 20 percent of the county’s crop value and gross value of production, respectively. 

Alfalfa is the major crop grown in Riverside County, as shown in Table 2-27. About a fifth of the total acres in the county are under alfalfa production. The next major crops are wheat (10.4 percent) and cotton (5.1 percent). These estimates include seed production. 

	Table 2-27
Agricultural Production by Major Crops in Riverside County in 2003

	Crop
	Acres Harvested2
	Gross Value of Production ($ Million)2

	Vegetables and Melons
	
	

	  Broccoli
	3,154
	$11.8

	  Carrots
	1,641
	$9.1

	  Lettuce
	5,456
	$28.1

	  Melons
	9,790
	$25.8

	  Peppers
	2,715
	$33.2

	  Miscellaneous garden crops
	12,460
	$71.1

	Total Vegetables & Melons
	35,216
	$179.0

	
	
	

	Field & Seed Crops 
	
	

	  Alfalfa
	159,482
	$97.1

	  Bermuda grass
	64,675
	$27.4

	  Sudan grass
	30,234
	$13.4

	  Wheat
	66,034
	$33.3

	  Miscellaneous field crops
	55,867
	$73.4

	Total Field & Seed Crops
	376,292
	$244.5

	
	
	

	Citrus
	
	

	Grapefruit
	5,785 
	$31.6

	Oranges & related
	8,558 
	$22.2

	Miscellaneous citrus crops
	8,978 
	$31.1

	Total Citrus Crops
	23,321
	$84.9

	
	
	

	Tree and Vine Crops
	
	

	Avocado
	7,349
	$59.84

	Dates
	4,140
	$36.60

	Grapes - table
	11,345
	$115.94

	Grapes - wine
	1,176
	$3.26

	Miscellaneous
	364
	$0.92

	Total Tree & Vine Crops
	24,374
	$216.57

	(USBR, 2004; Riverside County Agricultural Commissioner, 2004).

1 Data for Coachella Valley Water District from USBR 2003 Crop and Water Data.

2 Data from Riverside County Agricultural Commissioner.

NA indicates that information not available.

Numbers may not add due to rounding.




 Irrigation Practices in Imperial and Riverside Counties

In 2003, irrigated acres in Imperial Irrigation District constituted about 50 percent of the district area, or 520,757 acres and about two percent of the land, 25,251 acres, were fallowed.  Gravity irrigation methods, such as furrow and border irrigation, account for the vast majority of irrigation methods in the Imperial Irrigation District service area (USBR, 2002). Drip irrigation is used in only about three percent (12,000 acres) of the irrigated acres. Table 2-28 shows the distribution of irrigated acreages within Imperial Irrigation District and Coachella Valley Water District in 2003.

	Table 2-28
Irrigated Acreage in Imperial Irrigation District and Coachella Valley Water District in 2003

	Acreage 
	Imperial Irrigation District
	Coachella Valley Water District

	Total Service Area
	1,061,637
	102,562

	Irrigable 
	520,757
	78,530

	Irrigated 
	
	

	    Agricultural 
	450,556
	60,246

	    Non-Agricultural
	44,935
	13,552

	    Multicropped 
	85,717
	8,588

	Irrigated but not harvested
	15
	1,806

	Non-Irrigated (fallowed)
	25,251
	2,926

	
	
	

	Irrigation Technology
	
	

	    Sprinkler 
	
	11,903

	    Drip
	12,000
	35,731

	(USBR, 2004)


The Coachella Valley Water District service area in 2003 was 102,562 acres. Of these acres, about 76 percent, or 78,530 acres, were irrigated while about three percent, or 2,926 acres, were fallowed. Over 60 percent, or 35,731 acres, are drip irrigated while approximately 20 percent, or 11,903 acres, are sprinkler irrigated. 

Issues to be Further Evaluated
During the preparation of this section, the following items were identified that need further evaluation to more appropriately describe the existing baseline condition.    

(
Recent land use plans for local jurisdictions in the Salton Sea Watershed

(
Confirmed and recent land uses and land use plans for Mexicali Valley that affect inflows
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SOCIOECONOMICS
This section describes the regional socioeconomics of the Salton Sea Watershed.  This section is based upon readily available information at the time of preparation.  Issues that need to be further considered prior to publication of the Draft EIR are discussed at the end of this section.

Socioeconomics refers to the following resources:  employment (and unemployment) and earnings; population; housing; and, where appropriate, community services such as public schools, law enforcement, and public safety.  This section is organized in accordance with these resources.


Employment
Employment is a major indicator of economic health.  Table 2-29 provides employment levels for the years 1990 and 2003 for the three counties in California that overly the Imperial and Coachella valleys.    

	Table 2-29
Regional and County Employment in Imperial and Coachella Valleys

	County
	1990
	2003
	Numeric Change (1990 2003)
	Average Annual Percent Change

	Imperial
	35,300
	46,200
	10,900
	1.31

	Riverside
	499,500
	768,100
	268,600
	1.54

	San Bernardino
	601,040
	820,600
	219,560
	1.37

	Three-County California Region
	1,135,840
	1,634,900
	499,060
	1.44

	(California Employment Development Department 2004)


Unemployment rates provide an indicator of economic well-being.  The information presented in Table 2-30 shows the unemployment rate in 1990 and 2003.  Imperial and Riverside counties have shown a decrease in their unemployment rates from 1990 to 2003, and San Bernardino County has a slight increase.

	Table 2-30
Regional and County Unemployment in Imperial and Coachella Valleys

	County
	1990
	2003
	 Change 
(1990-2003)

	Imperial
	25.4%
	19.4%
	-6.0%

	Riverside 
	7.1%
	6.1%
	-1.0%

	San Bernardino
	5.6%
	5.8%
	+0.2%

	Three-County Region
	38.1%
	31.3%
	-6.8%

	(California Employment Development Department 2004)


Employment by Sector

Data from the year 2000 indicates that each of the three counties in the Salton Sea Watershed has the largest employment share concentrated in the services sector of the economy.  Imperial, Riverside, and San Bernardino counties have 17.4, 29.9, and 29.3 percent, respectively, of the employment in the services sector. 

Imperial County has the most employment in the farming sector.  In the year 2000, 10 percent of total employment in Imperial County was in the farming sector.  In comparison, the farm sector accounted for 2.10 and 0.77 percent, respectively, in Riverside and San Bernardino counties.  

The Riverside County second largest employment sector is retail trade, followed by government.  Similar to Riverside County, San Bernardino County follows services with retail trade and then government for the largest employment sectors.  (Bureau of Economic Analysis Regional Economic Information System data for Local Area Personal Income 2004.) 

Population
This section discusses historic population trends and population projections. A review of census data indicates the following findings.

(
In 2000, the total population of the California three county region was 3,397,200; of which about 5 percent resided in Imperial County (142,400 persons), 54 percent in Riverside County (1,545,400 persons), and the remainder in San Bernardino County (1,709,400 persons).  

(
Between 1980 and 1990, rapid population growth occurred in Riverside County (77 percent increase) and San Bernardino County (59 percent increase).  Imperial County population grew less rapidly (19 percent increase).

(
Between 1990 and 2000, population grew at a slower rate in Riverside County (32 percent increase) and San Bernardino County (21 percent increase).  Imperial County population grew more rapidly (30 percent increase).

The largest cities in each county in 2000 are listed below.

(
In Imperial County, the largest cities are El Centro (37,835 persons), Calexico (27,109 persons), and Brawley (22,052 persons) 

(
In Riverside County, the largest cities are Riverside (255,166 persons), Moreno Valley (142,381 persons), and Corona (124,966 persons).  

(
In San Bernardino County, the largest cities are San Bernardino (185,401 persons), Ontario (158,007 persons), and Fontana (128,929 persons).  

The fastest growing cities with the highest average annual growth rate between 1990 and 2000 are listed below.

(
In Imperial County, the fastest growing cities are Calipatria (10.5 percent), Imperial (6.3 percent), and Westmorland (4.4 percent).

(
In Riverside County, the fastest growing cities are La Quinta (7.8 percent ), Palm Desert (5.9 percent), and Perris (5.4 percent).

(
In San Bernardino County, the fastest growing cities are Adelanto (7.8 percent), Victorville (4.6 percent), and Fontana (3.9 percent).  

The Southern California Association of Governments 2004 Regional Transportation Plan projected population increases for six counties in their association as well as for the cities within these counties (Southern California Association of Governments, 2004).  For Imperial, Riverside, and San Bernardino counties, population is projected to increase from 3,424,795 in 2000 to 6,126,491 in 2030, an increase of 79 percent, or an average annual growth rate of 2.0 percent/year.  By county, the respective percentage increase and average annual growth rates are 84 percent and 2.0 percent/year for Imperial County, 102 percent and 2.4 percent/year for Riverside County and 58 percent and 1.5 percent/year for San Bernardino County.

The following cities are projected to grow the fastest  within the three counties with the highest average annual growth rate over the 30-year period.

(
In Imperial County, the cities of Imperial, Brawley, Calixeco at 5.2, 2.6, and 2.4 percent/year, respectively

(
In Riverside County, the cities of Beaumont, Calimesa, and Murrieta at 7.1, 3.9, and 3.7 percent/year, respectively.

(
In San Bernardino County, the cities of Hesperia, Adelanto, and Ontario at 3.6, 3.0, and 2.2 percent/year, respectively.

Housing
Information from the U.S. Census was used to identify housing construction.  In San Bernardino and Riverside Counties, there was an overall increase in housing units of 16 percent between, 1990 and 2000, which translates to an average annual rate of 1.5 percent.  In San Bernardino and Riverside counties, on average of almost 18,900 construction permits were issued annually between 1990 and 2002.

Issues to be Further Evaluated
During the preparation of this section, the following items were identified that need further evaluation to more appropriately describe the existing baseline condition.    

(
Environmental Justice analyses need to be completed for all areas that could be affected by the alternatives considered in the Draft EIR.
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CULTURAL RESOURCES
This section describes the regional cultural resources of the Salton Sea Watershed.  This section is based upon readily available information at the time of preparation.  Issues that need to be further considered prior to publication of the Draft EIR are discussed at the end of this section.

Cultural resources include archaeological sites, districts, and objects; standing historic structures, buildings, districts, and objects; and locations of important historic events, or sites of traditional/cultural importance, as defined in the State CEQA Guidelines section 15064.5.  These include archaeological resources (both prehistoric and historic), historic architectural resources (physical properties, structures, or built items), and traditional cultural resources (those important to living Native Americans for religious, spiritual, ancestral, or traditional reasons).  A resource is usually considered significant if it meets criteria for listing on the California Register of Historic Resources (Public Resource Code 5024.1, Title 14 CCR, section 4852) or the National Register of Historic Resources (36 CFR 60.4).

Paleontologic resources are the recognizable remains of once-living, non-human organisms.  Identified as fossils, these resources represent a record of the history of life on the planet dating as far back as approximately 4 billion years ago.  Paleontologic resources can include shells, bones, leaves, trails, and other fossilized floral or faunal materials.  Although paleontologic resources are not, by definition, a cultural resource, they are usually discussed under the heading of cultural resources in CEQA documents and, therefore, have been included in the following discussions. 

Regional Overview
The study area covers a large geographic region including the Salton Sea, Imperial Valley, Coachella Valley, Mexicali Valley, and the Lower Colorado River between Parker Dam and the Gulf of Mexico.  The following overview provides general background information for the entire area.  The prehistoric background provides a generalized account of the last 12,000 years in southern California; cultural chronologies within each specific region will vary both in terms of human adaptation over time as well as nomenclature for different time periods.

Prehistoric Background

The most reliable evidence of initial human occupation of California puts the date at about 12,000 years ago.  The first inhabitants focused on hunting large Pleistocene mammals, the largest of which became extinct by about 10,000 years ago.  Subsequently, human behavior changed in response to modification of the natural environment.  For southern California, this period is represented by the San Dieguito complex and is associated mainly with hunter-gatherer flaked stone tools, such as scrapers, choppers, and large projectile points.  

The following Archaic Period dates from between approximately 7,500-3,000 years ago, as the climate became both warmer and drier.  This period contrasts with the San Dieguito complex because it contains ample evidence of plant use, especially in the form of manos and metates (types of grinding implements).  

About 5,000 years ago, temperatures began to decline and effective precipitation increased.  Technological changes associated with this intermediate period, including the use of mortars and pestles associated with acorn processing, suggest that people reacted to the changing environment by making use of new foods.  The Late Prehistoric period is associated with the migration of Great Basin Shoshonean speakers, which occurred sometime after 1,500 years ago.  The bow and arrow first appears in southern California around this same time, along with an increasing population, larger and more permanent settlements, and expanding trade throughout southern California.  By approximately 1,000 to 1,500 years ago, continuation of these trends resulted in the development of groups that had a material culture essentially identical to the ethnographic groups first encountered by the Spanish in the 1500s.

Historic Background

European contact with California began in the 1500s, when mariners such as Juan Cabrillo and Francis Drake explored the California coast.  However, it was not until the late 1700s that the Spanish established a continuous presence.  Most Spanish colonial activity focused on missions established in the coastal zone, e.g., San Gabriel (1771), San Juan Capistrano (1776), San Luis Rey (1798), and San Diego (1769).  Missions were the center of Spanish influence in the region and affected native patterns of settlement, culture, trade, industry, and agriculture.  The operation of the missions also resulted in the disintegration of Native American cultural patterns, depopulated the interior, and left much of the country open to Euroamerican settlement (Castillo 1978).

Following the Mexican Revolution of 1821, California became part of the Republic of Mexico.  Legal secularization in Mexico later resulted in confiscation of mission lands, which were then granted or sold for farming and ranching.  Secularization of lands and a focus on cattle raising marked the Rancho Period.  The shift from stock raising to farming and more intensive land uses marks the advent of the American Period.  Major forces of regional change during the last 100 years have been transportation, agriculture and water distribution, mining, and the military.

Ethnographic Background

When the Spanish first arrived in the 1500s, California was occupied by a diverse population of Native Americans speaking around 90 separate languages and belonging to as many as 500 distinct ethnic groups (Moratto 1984).  The study area lies within or adjacent to areas traditionally utilized by the Cahuilla, Cupeño, Serrano, Digueño (Ipai/Tipai/Kumeyaay [Kamia]), Southern Paiute (Chemehuevi), Mohave, Halchidhoma, Quechan, and Cocopa. There was often great fluidity between ethnographic territories over time, and it is difficult to define exact boundary lines between neighboring groups.  The approximate boundary lines shown in Figure 1 are based on the Handbook of North American Indians (Heizer 1978, Ortiz 1979, D’Azevedo 1986).

Cahuilla, Cupeño, and Serrano

The Cahuilla territory was located near the geographic center of southern California.  It was bounded to the north by the San Bernardino Mountains, to the south by Borrego Springs and the Chocolate Mountains, to the east by the Colorado Desert, and the west by the San Jacinto Plain and the eastern slopes of the Palomar Mountains (Bean 1978).  The Cupeño occupied a small mountainous area about 10 miles in diameter at the headway of San Luis Rey River (Bean and Smith 1978b).  The Serrano territory encompassed the San Bernardino Mountains east of Cajon Pass and continued north to Victorville, east to Twentynine Palms, and south to Yucaipa Valley (Bean and Smith 1978a).  These groups used a wide range of wild resources, such as acorns and piñon nuts, deer, sheep, rabbits, fish, and quail, among others.  The Cahuilla and Serrano had similar settlement patterns, with higher elevation villages situated in well-watered canyons or on fans near streams and springs and lower elevation villages located near natural springs (Moratto 1984).  The Cahuilla had well-developed trade networks with neighboring Serrano, Luiseño, and Diegueño groups, and also practiced a marginal agricultural existence of corn, beans, squashes, and melons (Bean 1978).

Digueño (Ipai/Tipai/Kumeyaay [Kamia])

The Ipai, Tipai, and Kumeyaay (sometimes called Kamia or “easternmost Digueño”) are three groups subsumed under the name Digueño because they are linguistically and culturally similar to each other.  The Digueño territory covers most of the extreme southern part of California, from the mouth of the San Luis Rey River in the north, to the Todos Santos Bay near Ensenada, Mexico, in the south, and to the Sand Hills bordering the Imperial Valley in the east (Luomala 1978).  They speak a Yuman language similar to the Colorado River groups such as the Mohave, Halchidhoma, and Quechan.  The Digueño used various types of wild plants and supplemented their diet with small game, some large game, and fish (Luomala 1978).  Some groups of Kumeyaay also practiced agriculture in the Imperial Valley (USBR and IID 2002).  During the early years of Spanish Missionization, the Digueño violently resisted Mission control and several attacks on the San Diego Mission ended with fatalities (Luomala 1978).  Despite strong resistance, the Mission had 1,405 Native American neophytes living within the Mission system by 1779 (Luomala 1978).

Southern Pauite (Chemehuevi)

The Chemehuevi are one of 16 identified Southern Paiute groups whose main territory was west of the Colorado River, extending from Blythe to just north of Needles and then from the California border westward halfway to Twentynine Palms.  Although the Chemehuevi were neighbors of the Serrano and Cahuilla, they were more aligned linguistically and culturally with the Great

Basin groups (e.g., Western Shoshone, Ute, Kawaiisu)

The Chemehuevi shared the Great Basin pattern of living in nonsedentary small bands that used a wide range of resources and traveled over great distances (Moratto 1984).  During historic times, the Chemehuevi displaced the Halchidhoma along the Colorado River (with the help of the Mohave) and practiced some agricultural pursuits (Kroeber 1925).

Mohave, Halchidhoma, Quechan, and Cocopa

The Mohave, Halchidhoma, Quechan or Yuma, and Cocopa were Lower Colorado River agriculturists who spoke languages from the Yuman language family (Moratto 1984).  The Mohave is the northernmost of the four groups, followed by the Halchidhoma, Quechan, and then Cocopa (see Figure 1).  The Kamia from the neighboring Colorado Desert later joined them during historic times, and the Chemehuevi actually displaced the Halchidhoma during the early historic period (Moratto 1984).  Maize was the primary agricultural crop, which was supplemented by collecting wild plants, fishing, and hunting.  A typical Colorado River settlement consisted of a scattering of houses up and down the riverbank (Moratto 1984).  The Lower Colorado River groups were organized militarily and traveled great distances to fight, visit, or trade (Moratto 1984).  The Mohave and Quechan often united to fight the Halchidoma or other western Arizona groups.

Cultural Resources near the Salton Sea
A Class 1 cultural resource survey of the Salton Sea was conducted in conjunction with the Salton Sea Restoration Draft EIS/EIR (USBR, 2000).  The survey focused on a buffer zone measuring five miles around the shoreline of the Salton Sea.  Record searches were conducted through the California Historical Resources Information System to identify previous investigations in this area and determine the location of previously recorded cultural resources.  The following is based on the summary of this research presented in the Salton Sea Restoration Draft EIS/EIR (USBR, 2000).

The five mile buffer zone around the Salton Sea encompasses approximately 899 square miles (575,740 acres), of which 364 square miles (233,150 acres) are currently inundated by the Sea.  According to the record search, only 5.2 percent of this area has been previously surveyed for cultural resources.  Previous surveys were associated with improvements to state highways and the Coachella Canal and the realignment and closure of the U.S. Navy Salton Sea Test Base.  Despite the relatively small amount of surveyed acreage compared to the entire buffer zone, 900 cultural resources have been recorded within this area.  These include 802 prehistoric sites, 8 contact-era sites (early European contact with Native Americans), 58 historic sites, 22 multi-component sites (sites from multiple time periods), and 10 sites of unknown age.  The buffer zone contains the Martinez Historical District, which is listed on the National Register of Historic Places (National Register), and the proposed Southwest Lake Cahuilla Recessional Shoreline Archaeological District.  Ninety prehistoric sites, seven multi-component sites, and one historic site have been determined to be potentially eligible or have been recommended as eligible for listing on the National Register.  In addition to the 900 cultural resources noted above, at least 24 World War II-era military aircraft have reportedly crashed or made forced landing in or near the Salton Sea, and some of the submerged wreckage may still contain the remains of lost crewman.

The Salton Sea Restoration Draft EIS/EIR (USBR, 2000) also discusses potential paleontological resources within the five mile buffer zone.  Based on published geological maps, research at the University of California, and a record search at the Regional Paleontological Locality Inventory of the San Bernardino County Museum, it was determined that there are at least four sensitive fossil-bearing geological formations within the buffer zone.  Fossil resources near the Salton Sea are mainly from Pliocene and Pleistocene sediments from both lake and terrestrial habitats.  The buffer zone, therefore, has the potential for yielding significant paleontologic resources.

Cultural Resources in the Imperial and Coachella Valleys
The distribution of archaeological sites is a consequence of several environmental and historic factors, such as the periodic flooding of Lake Cahuilla and the presence of the New and Alamo rivers, which attracted prehistoric settlement (IID, 2002).  However, many sites in the valley bottoms have been destroyed by past flooding events and over 100 years of agricultural practices.  Prehistoric sites are likely to be located along the east and west ancient shorelines of Lake Cahuilla; within the hills, older alluvial fans, and desert pavements in the southern and eastern portion of the Imperial Valley; at or near oases on the Coachella Valley floor; and at the canyon mouth where the Coachella Valley floor meets the Santa Rosa and San Jacinto foothills (IID 1986, CVWD 2002).  Pilot Knob, near the Colorado River and the All American Canal, contains numerous and diverse archaeological remains and was the focus of traditional ceremonies for the Quechan, Cocopa, Kamia, and possibly other Native American groups (IID, 2002, USBR, 1994).  The U.S. Bureau of Land Management has established the Pilot Knob Area of Critical Environmental Concern to protect archaeological and Native American cultural resources within this area.

Likely areas for historic sites include recorded Cahuilla village areas, old railroad stops, worker camps, historic trails, and other features related to early mining, transportation, and agriculture.  The Coachella Valley fish traps and the Torres-Martinez Indian Reservation located in the Coachella Valley are listed on the National Register.  The Old Plank Road, located within the Imperial Valley, is a county-designated landmark and California Registered Historical Landmark No. 845.  In addition, both the All American Canal and the Coachella Canal are potential candidates for listing on the National Register (IID, 2002, USBR, 1994, USBR, 2001).

Overall, there are about 7,500 prehistoric sites and 800 historic sites recorded within Imperial County, of which 979 prehistoric sites, 111 historic sites, and several historic structures are located within the Imperial Irrigation District water service area (IID, 2002).  Similar data was not available from the reviewed documents for Riverside County, where the majority of the Coachella Valley is located.  It is also unknown how much of the Imperial and Coachella valleys have been previously surveyed for cultural resources.

The Proposed Water Conservation Program and Initial Water Transfer EIR (IID 1986) briefly discusses a paleontological/geological data search and field survey conducted to establish an inventory of paleontologic resources with the Imperial Irrigation District.  The study determined that the continental deposits exposed near Pilot Knob have a high potential for producing fossil remains and are considered to be highly important.

Issues to be Further Evaluated
During the preparation of this section, the following items were identified that need further evaluation to more appropriately describe the existing baseline condition.    This existing baseline information could be enhanced by obtaining and reviewing the original cultural resource reports prepared for other projects in the area.  This would provide a better understanding of the extent of these original investigations and the locations of recorded cultural resources within the study area.  It is recommended that, at a minimum, the following documents be acquired and reviewed.

(
Salton Sea Class 1 Survey report cited in the Salton Sea Restoration Project Draft EIS/EIR. 

(
Cultural Resources Overview report associated with the Coachella Valley Water District Program EIR for the Coachella Valley Water Management Plan and State Water Project Entitlement Transfer.  

A record search of the entire Salton Sea Restoration project area is not anticipated to be necessary because the environmental evaluation will be conducted at a programmatic level and because existing reports, such as those noted above, should provide sufficient information for most of the study area.  However, it may be necessary to conduct a record search on portions of the study area that are not well described in the existing, readily available literature.  Additionally, if it is determined that a specific project-related action should be evaluated at a project level, then it will be necessary to conduct a record search for the area potentially affected by that action.
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