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Introduction
Cultural resources are defined as prehistoric and historic archaeological sites, architectural features (e.g., buildings, bridges, flumes, trestles, railroads), and traditional properties held by Native Americans to be significant.
This chapter describes the existing cultural and historicalcultural resources conditions in the Study Area and the potential changes that could occur as a result of implementing the alternatives evaluated in this Environmental Impact Statement (EIS).  Implementation of the alternatives could affect cultural and historical resources through potential changes in the operation of the Central Valley Project (CVP) and State Water Project (SWP).  Changes in CVP and SWP operations could increase the frequency and duration of low-elevation reservoir conditions that would increase the time of exposure of inundated cultural resources within reservoirs that store CVP and SWP water.  Changes in CVP and SWP operations also could reduce water supply availability to agricultural lands; and those lands could be subject to land use changes that could increase disturbances of cultural resources.
[bookmark: _Toc313869958]Regulatory Environment and Compliance Requirements
Potential actions that could be implemented under the alternatives evaluated in this EIS could affect reservoirs, streams, and lands served by CVP and SWP water supplies located on lands with cultural resources.  Actions implemented, funded, or approved by Federal and state agencies would need to be compliant with appropriate Federal and state agency policies and regulations, as summarized in Chapter 4, Approach to Environmental Analyses.
Affected Environment
This section describes the cultural resources that could be potentially affected by the implementation of the alternatives considered in this EIS.  Changes in areas with cultural resources due to changes in CVP and SWP operations may occur in at reservoirs that store CVP and SWP water and on lands that use CVP and SWP water supplies in the Trinity River, Central Valley, San Francisco Bay Area, and Central Coast and Southern California regions.  
Area of Analysis
A summary of cultural resources are described in this section of the EIS for the following regions that could be affected by implementation of alternatives analyzed in this EIS.
Trinity River Region
Central Valley Region
San Francisco Bay Area Region
Central Coast Region
Southern California Region
Prehistoric Context
Introduction to the Prehistoric Context
The study area has a long and complex cultural history with distinct regional patterns that extend back more than 11,000 years (Reclamation 1997).  The first generally agreed upon evidence for the presence of prehistoric peoples in the study area is represented by the distinctive fluted spear points called Clovis points.  These artifacts have been found on the margins of extinct lakes in the San Joaquin Valley.  The Clovis points are found on the same surface with the bones of animals that are now extinct, such as mammoths, sloths, and camels.  The subsequent period from about 10000 to 8000 B.P. (before present), was characterized by a small number of sites with stemmed spear points instead of fluted spear points.  Approximately 8,000 years ago, many California cultures shifted the main focus of their subsistence strategies from hunting to seed gathering as evidenced by the increase in food-grinding implements found in archeological sites dating to this period.  In the last 3,000 years, the archeological record becomes more complex as specialized adaptations to locally available resources were developed and populations expanded.  Many sites dated to this time period contain mortars and pestles or are associated with bedrock mortars, implying that the occupants exploited acorns intensively.  The range of subsistence resources that were used increased, exchange systems expanded, and social stratification and craft specialization occurred as indicated by well-made artifacts such as charm stones and beads, which were often found with burials.
Prehistory of the Trinity River Region
The Trinity River Region includes portions of Trinity County including Trinity Lake, Lewiston Reservoir, and Trinity River from Lewiston Reservoir to the Humboldt County boundary (near the eastern boundary of Hoopa Valley Indian Reservation); portions of Humboldt County including the Hoopa Valley Indian Reservation, Trinity River from the Humboldt County border to the Del Norte County border (near the confluence of the Trinity and Klamath rivers); and Del Norte County including the Lower Klamath River from the confluence with the Trinity River to the Pacific Ocean.
Five periods of prehistory have been described for California’s northwest coastal region, which includes the Trinity River Region.  These periods are the Paleo-Indian (12000 to 8000 B.P.), Lower Archaic (8000 to 5000 B.P.), Middle Archaic (5000 to 3000 B.P.), Upper Archaic (3000 to 2500 B.P.), and Emergent (2500 to 150 B.P.) (USFWS et al. 1999).  
Periods are characterized by their “pattern,” to describe the culture’s technology by the type and sophistication of tools used for hunting, warfare, or fishing; stone metates and manos used to grind seeds; and mortars and pestles used to grind acorns (Fredrickson 1974; USFWS et al. 1999).  In the Trinity River and Lower Klamath River area, the patterns include the Post Pattern (14,000-10,000 B.P.) (DOI and DFG 2012).
The area surrounding the present Trinity Lake and the Trinity River to its confluence with the Klamath River and along the Klamath River to the Pacific Ocean was inhabited by the Wintu, Chimariko, Yurok, and Hupa Indians at the time of Euroamerican contact.
Prehistory of the Central Valley Region
The Central Valley Region extends from above Shasta Lake to the Tehachapi Mountains, and includes the Sacramento Valley, San Joaquin Valley, and the Delta and Suisun Marsh areas.  The Sacramento Valley and San Joaquin Valley are divided into Eastern and Western subregions.  The Delta and Suisun Marsh areas are generally located within both the Sacramento Valley – Western Portion and San Joaquin Valley – Western Portion.
Prehistory of the Sacramento Valley, Eastern Portion
The western Sierra Nevada foothills appear to have been first used by Great Basin people around 8000 B.P. (Reclamation 1997).  The initial period, described as the early Milling Stone Horizon, included the Hokan groups as some of the initial permanent inhabitants.  People in this period relied upon wild seeds and other plants for subsistence (Reclamation 2005a).
By approximately 4000 B.P., people possibly from the Great Basin, were seasonally hunting and gathering in the Sierra Nevada and the Sacramento Valley.  The material culture has been termed Martis, after the Martis Valley, where they were first recognized (Reclamation 1997).
The northern foothill area, roughly corresponding to the ethnographically known Maidu area, includes four recognized post-Martis prehistoric archeological phases, including: the Mesilla, Bidwell, Sweetwater, and Oroville (Moratto 1984; Reclamation 1997).  The Mesilla Complex (from approximately 3000 to 2000 B.P.) is characterized by atlatl points, bowl mortars, various shell beads, charm stones, and bone implements.  The people seasonally used the foothills for fishing, hunting, and gathering.
 The Bidwell Complex (dating  from approximately 2000 to 1150 B.P.) is recognized by milling stones, wooden mortars (inferred), large slate and basalt points, steatite vessels, and flexed burials.  The settlements included permanent villages in areas that supported hunting, fishing, and food processing.
The Sweetwater Complex (estimated from between approximately 1150 to 450 B.P.) is recognized by certain shell, bead, and ornament forms; steatite cups and other implements; small projectile points (Eastgate, Rose Spring, and Gunther Barbed types); and extended or semi-extended burials.
The Oroville Complex (from 450 TO 120 B.P.) is recognized by numerous bedrock mortars, incised bird bone tubes, gorge hooks, gaming bones, clamshell disk beads, circular dance houses, and tightly flexed burials.  
Prehistory of the Sacramento Valley, Western Portion
In the Nnorthern Western western Portion portion of Sacramento Valley, Western Portion
Bbetween approximately 12,000 and 150 years ago (12000 to 100 B.P.), the prehistoric societies of northern California underwent a series of slow but significant changes in subsistence and economic orientation, population densities and distribution, and social organization.  These changes are thought to reflect migrations of various peoples into the area and displacement of earlier populations (Jensen and Reed 1980; Farber 1985;  Reclamation 1997).  
Early archeological investigations within Nomlaki and Wintu ethnographic territory, particularly the present Redding area and adjacent tracts of the southern Klamath Mountains, appear to indicate that human occupation of this area began approximately 1050 to 950 B.P.  The archeological expression most commonly represented at these sites, the Shasta Complex, is thought to typify the cultural remains of the Wintu (Meighan 1955; Reclamation 1997).  The Mendocino and Borax Lake complexes (from approximately 7000 to 3000 B.P., and approximately 8000 B.P.  to perhaps as early as 14000 B.P., respectively) appeared to precede the Shasta Complex in the North Coast Range (Meighan 1955; Reclamation 1997).
In a major synthesis of regional prehistory, Fredrickson (1974) revised the Meighan’s (1955) taxomic system and combined the Mendocino and Borax Lake complexes into several stages of what he termed the “Borax Lake Pattern.”  The Borax Lake Pattern is recognized by Borax Lake wide-stem projectile points in association with manos and milling stones (i.e., metates) (Reclamation 1997).  Borax Lake Pattern assemblages were found in the Central Valley Region and Trinity River Region including sites located to the northeast of Redding, North Coast Ranges, and southern Klamath Mountains (Reclamation 1997).  At a location in Trinity County to the west of Weaverville, a cultural complex that is thought to be much earlier than the Borax Lake Pattern was described as the “Helena Phase.”  This phase is characterized by a distinctive projectile point type of light green stone material not found in the soil strata associated with the Borax Lake Pattern.
Southern Western Portion of Sacramento Valley, Western Portion
In 1936, J. B.  Lillard and W. K. Purves identified three “cultural levels,” which they named “Early,” “Intermediate,” and “Recent,” at several mound sites in Sacramento County based on artifacts and burial orientation and condition (as summarized in Reclamation 1997).  This research led to the development of the Central California Taxonomic System (CCTS) by J.B. Lilliard, R.F. Heizer, and F. Fenega in 1939 to characterize specific artifact types, mortuary practices, and other cultural features (Reclamation 1997).  The CCTS was subsequently refined to consider paleo-environmental change, settlement patterns, population movement, subsistence strategies, and the development of exchange networks, and separate cultural models for many localities of central California (Reclamation 1997).  One such model, developed in 1973 by D.A. Fredrickson is based on the concept of cultural “patterns”  (Reclamation 1997; Moratto 1984).  The pattern concept characterized technological skills and devices, economics (including trade networks and wealth), and particular mortuary and ceremonial practices; and considered how these characteristics were adapted across one or more regions (Reclamation 1997).  
Little is known of human occupation in on the floor of the lower Sacramento Valley prior to 4500 B.P. (Reclamation 1997).  Because of alluvial and colluvial deposition over the past 10,000 years, ancient cultural deposits have been deeply buried in many areas.  Initially, humans appeared to adapt to lakes, marshes, and grasslands environment until approximately 8000 to 7000 B.P. (Placer County 2007).  The earliest evidence of widespread villages and permanent occupation of the lower Sacramento Valley, Delta, and Suisun Marsh regions areas comes from several sites assigned to the Windmiller Pattern (previously, “Early Horizon”), dated circa 4500 to 2500 B.P. (Ragir 1972; Reclamation 1997; Reclamation et al. 2010).  Windmiller Pattern origins are believed to be linked to the arrival of Utian peoples from outside of California, who inhabitated riverine and wetland environments (Moratto 1984).  Most known Windmiller sites consist of cemeteries in which the interred are typically extended ventrally (oriented toward the west)  with abundant grave goods (Reclamation 1997; Beardsley 1948; Heizer 1949; Heizer and Fenenga 1939; Ragir 1972).  Subsistence apparently focused on hunting and fishing based upon the presence oflarge projectile (spear or dart) points, clay net sinkers, bone fish hooks and spears, and abundant faunal remains.  Collection and processing of plant resources, such as seeds and nuts, is inferred from mortar and milling slab fragments.  Other characteristic artifacts include charm stones, quartz crystals, bone awls and needles, and abalone (Haliotis spp.) and Olivella snail shell beads and ornaments.  It appears they transacted trades with neighboring people. 
The Berkeley Pattern (formerly the “Middle Horizon”) dates fromFrom circa 2500 to 1500 B.P. in the Central Valley area there were villages and was initiated in some areas with the end of the Windmiller Pattern.  Berkeley Pattern sites are characterized by deep midden deposits, suggesting intensified occupation and a broadened subsistence base (Reclamation 1997; Reclamation et al. 2010; Reclamation 2005a; Beardsley 1948; Heizer and Fenenga 1939; Moratto 1984).  The abundance of milling slabs, mortars, and pestles as well as distinct projectile points and faunal remains indicates a dietary emphasis on plant materials, fishing, and hunting.  The Berkeley Pattern sites are similar to the Windmiller Pattern locations with mortars and milling slabs, quartz crystals, charm stones, projectile point styles, shell beads and ornaments, and bone tools.  New elements for the Berkeley Pattern sites include steatite beads, tubes and ear ornaments, slate pendants, and burial of the dead in flexed positions with variable orientation or cremations accompanied by fewer grave goods.  Trade continued to be important in the Middle Horizon.
The late prehistoric period (formerly referred to as the “Late Horizon” of the lower Sacramento Valley) dates from 1500 to 100 B.P., and is characterized by the Augustine Pattern (Reclamation 1997).  Ddevelopment of the Augustine Pattern may have been initiated due to the southward expansion of Wintuan populations into the Sacramento Valley (Moratto 1984; Reclamation 1997; Reclamation et al. 2010).  The Augustine Patternperiod is characterized by intensified hunting, fishing, and gathering subsistence with larger communities, highly developed trade networks; elaborate ceremonial and mortuary practices; and social stratification.  In addition to cultural elements from the preceding patterns, Augustine Pattern people adapted new elements including shaped mortars and pestles, bone awls, bone whistles and stone pipes, clay effigies, the bow and arrow (based on small notched and serrated projectile points, and pottery.  
Prehistory of the San Joaquin Valley, Eastern Portion 
The cultural chronology and archeological complexes differ in various areas of the San Joaquin Valley but may be generally characterized from data obtained as a result of several large archeological studies conducted in association with reservoir projects in the Sierra Nevada foothills adjacent to the eastern San Joaquin Valley (Reclamation 1997).    
Northern Eastern Portion of San Joaquin Valley, Eastern Portion - South-Central Sierra Nevada Foothills
Evidence of prehistoric occupation of the central and southern Sierra Nevada foothills goes back to 9,500 years ago.  The vast majority of investigated sites, however, are less than 500 years old, probably representing a relatively recent proliferation of settlements by Yokut Indians (Moratto 1984; Reclamation 1997).  
The chronological sequence developed in the south-central Sierra Nevada as a result of the Buchanan Reservoir project in present Madera County is still used as a general framework (Reclamation 1997).  The earliest component of the sequence, called the Chowchilla Phase, dates from 2800 to 1400 B.P. and is characterized by fish spears, large projectile points, milling stones, various shell beads and ornaments, atlatl darts, and extended and semi-extended burials with large quantities of grave goods.  Similar findings were identified in major settlement sites along the San Joaquin River and in the present New Melones Reservoir area in the concurrent Sierra Phase (Reclamation 2010; Reclamation and DWR 2011).
The Raymond Phase in the Madera County area and the Redbud Phase near New Melones Reservoir (from 1650 to 450 B.P.) is characterized by milling stones, core tools, relative lack of Olivella beads, absence of Haliotis shell ornaments, small- to medium-sized projectile points, bedrock mortars, unshaped pestles, and flexed burials with few grave goods (Reclamation 1997; Reclamation 2010).
The Madera Phase in the Madera County area and the Horseshoe Bend Phase near New Melones Reservoir (from about 450 to 100 B.P.) is  characterized by steatite disc beads and other steatite objects, small points, bedrock mortars, cobble pestles, various types of Olivella beads, imported brownware pottery, and flexed burials and cremations with a large quantity of artifacts (Reclamation 1997).
Southern Eastern Portion of San Joaquin Valley, Eastern Portion – Southern Sierra Nevada Foothills
Evidence of prehistoric occupation in the Kings River area indicates that the area could have been inhabited 6,000 to 3,000 years ago (Reclamation and State Parks 2010).  Habitation in the Kern River and Lake Isabella Area appears to occur in wooded areas to make use of acorns and pine nuts or at high elevation meadows for temporary hunting or travel camps (Reclamation 1997).  The earliest period of habitation in this area is based on limited evidence for the period of 9000 to 7000 B.P.  Evidence along the southern shoreline of the ancient Tulare Lake indicates that human presence may have occurred from 11000 B.P. (Reclamation and State Parks 2010).
The second period, the Lamont Phase, appears to have occurred on the Kern Plateau from 6000 to 3200 B.P with small hunting and/or trade camps (Reclamation 1997).  Between 3200 and 1350 B.P., the Canebake Phase occurred on the Kern Plateau with more extensive occupation at high elevations that relied upon hunting and gathering of pinyon nuts and other plant materials.  The Sawtooth Phase on the Kern Plateau from 1350 to 1650 B.P. is characterized by more extensive occupation of the area, use of bows and arrows, and use of bedrock mortars and pestles.  The Chimney Phase from 1650 to 100 B.P. is characterized by extensive habitation, greater use of projectiles and bedrock mortars, pictographs, and glass trade beads.
Prehistory of the San Joaquin Valley, Western Portion 
During the early Holocene period (10,000 to 12,000 years ago), peoples probably inhabited or passed through the San Joaquin Valley; however, few indications of this period have been discovered, probably due to burial beneath accumulated river sediment (Reclamation 1997; Reclamation 2012).  Examples of early Holocene cultural remains are known primarily from the Tulare Basin in the southern San Joaquin Valley.  Evidence along the southern shoreline of the ancient Tulare Lake indicates that human presence may have occurred from 11000 B.P. (Reclamation and State Parks 2010).  The Positas Complex (from approximately 5300 to 4600 B.P.) is characterized by small shaped mortars, cylindrical pestles, milling stones, perforated flat cobbles, and spire-lopped Olivella beads (Reclamation 1997; Reclamation 2012). 
The Pacheco Complex (from approximately 4600 1650 B.P.) is characterized by foliate bifaces, rectangular shell ornaments, and thick rectangular Olivella beads in the early phase and spire-ground Olivella beads, perforated canine teeth, bone awls, whistles, grass saws, large stemmed and side-notched points, milling stones, mortars, and pestles in the later phase (Reclamation 1997; Reclamation 2012).    
The Gonzaga Complex  (fFrom approximately 1650 to 950 B.P.) ., there is evidence that characterized by extended and flexed burials, bowl mortars, shaped pestles, squared and tapered-stem points, few bone awls, distinctive shell ornaments, and thin rectangular, split-punched, and oval Olivella beads (Reclamation 1997; Reclamation 2012).  During this period, the people of the eastern San Joaquin Valley may have interacted with people in the Delta area (Reclamation 1997; Reclamation 2012).  
The Panoche Complex (fFrom approximately 450 to 100 B.P.) ., is characterized by large circular structures (pits), flexed burials and primary and secondary cremations, varied mortars and pestles, bone awls, whistles, small side-notched points, clamshell disk beads, and other types of beads (Moratto 1984; Reclamation 1997; Reclamation 2012).  During this period, the people of the eastern San Joaquin Valley may have interacted with people in the Central Coast and Southern California areas.  These complexes appear to indicate occupation of the San Joaquin Valley by people engaged in acorn gathering and hunting.  Material found in Pacheco to Panoche strata indicates a trade relationship with people of the Delta, Central Coast, and Southern California regions (Moratto 1984; Reclamation 1997; Reclamation 2012).
Prehistory of the Delta and Suisun Marsh 
The Delta and Suisun Marsh are located within the southwestern Sacramento Valley, northwestern San Joaquin Valley, and northeastern Bay Area Region (Contra Costa County).  The prehistory conditions within the Delta and Suisun Marsh are as described above in subsections 17.3.3.3.2, Prehistory of the Sacramento Valley, Western Portion, and 17.3.3.3.4, Prehistory of the San Joaquin Valley, Eastern Portion.  
Prehistory of the San Francisco Bay Area Region
The San Francisco Bay Area Region only includes portions of the Bay Area that could be affected through implementation of the alternatives considered in this EIS includes Contra Costa, Alameda, Santa Clara, and San Benito counties.  The prehistory context is different throughout the San Francisco Bay Area Region.  Human occupation in the northern valley regions of present San Benito County occurred as described above for the western San Joaquin Valley (San Benito County 2010).
The prehistory context is different throughout the San Francisco Bay Area Region.  Human occupation in the coastal regions of present Contra Costa and Alameda counties occurred as described above for the Ssouthern Western pPortion of the Sacramento Valley, are as described above in subsection 17.3.2.3.2, Prehistory of the Sacramento Valley, Western Portion (Reclamation 1997; DWR 2008; Zone 7 2006).  During the early Berkeley Pattern period (From 5,000 to 2500 B.P.), cobble mortars and pestles were used extensively due to the use of acorns for food and in the economy in dense settlements that extended from the coastal marshes to interior grasslands and woodlands (Zone 7 2006).  From about 2500 to 950 B.P., coastal communities that relied upon shellfish occurred throughout the region.  Mand major shellmounds were created near these communities, including near the present Alameda County shorelines and some interior valleys.  
Settlement of the interior valleys of the present Contra Costa, Alameda, and Santa Clara counties are describedoccurred across the past 12,000 years.  The Archaic Period (9000 to 4000 B.P.) wasFrom 6000 to 1700 BP, settlements occurred as there was  characterized by less emphasis on nomadic hunting for large animals and increased emphasis on development of settlements and the use of plant materials along withand hunting, fishing, and shellfish collection (Santa Clara County 2012, CCWD et al. 2009).  From 4000 to 1700 B.P. in the Pacific or Emergent periods, some of the settlements expanded to villages that depended upon hunting, fishing, shellfish, and plant materials provided throughout the area.  The communities established economies and traded between the communities.
Human occupation in the northern valley regions of present San Benito County occurred as described for the western San Joaquin Valley, are as described above in subsection 17.3.3.3.4, Prehistory of the San Joaquin Valley, Western Portion (San Benito County 2010).  
Prehistory of the Central Coast Region
The prehistory of the Central Coast Region for this EIS (present day San Luis Obispo and Santa Barbara counties) is poorly known but may have begun around 11000 B.P. and probably represents mobile hunter-gatherers in the Horizon I, or Early Man Period Horizon (Reclamation 1997; San Luis Obispo County 2010; Santa Barbara 2010).  Fishing, intensive shellfish collecting, and hunting began around 9000 B.P.  Use of milling stones and establishment of communities a relative lack of projectile points occurred after about 8500 B.P.  during the Horizon II, the Millingstone Horizon or Encinatas Tradition (Reclamation 1997; San Luis Obispo County 2010; Santa Barbara 2010).  After about 5000 B.P., during the Horizon III, the Intermediate Horizon or Campbell Tradition there is an increase in projectile points, greater reliance on hunting of land and sea mammals, gathering of shellfish, and use of mortars and pestles instead of manos and metates.  Subsequently, during the Horizon IV, the late Prehistoric Horizon, larger settlements occurred for people ethnographically known peoples, including the Chumash.
Prehistory of the Southern California Region
The Southern California Region includes the present Ventura, Los Angeles, Orange, San Diego, Riverside, and San Bernardino counties which have substantially different prehistory characteristics.
Prehistory of Southern California Region, Coastal Portion
In the coastal areas of the Southern California Region (present Ventura, Los Angeles, Orange, and San Diego counties), early habitation extends over 12,000 years ago during the Early Period or Terminal Pleistocene/Early Holocene Period (Ventura County 2005; Los Angeles 2005; San Diego 2011b).  The later portion of this period is frequently called the San Dieguito Tradition.  Between 12,000 B.P and 7500 B.P., the inhabitants were hungerhunter-gatherer populations that used land and marine resources.  
The population northern coast of southern California, began expanding between 9000 and 8500 B.P.  The culture associated with this period is called the Millingstone Horizon because of the abundance of metates and manos found at sites dated to this period (Los Angeles 2005).  During this period, also referred to as the Encinitas Tradition, pPermanent coastal settlements expanded as plants, seeds were collected and ground to provide flour and shellfish, and marine mammals became a large part of the subsistence (Glassow et al. 2007:196; Los Angeles 2005).  This horizon, the earliest widespread occupation that archaeological research has revealed so far, is a local manifestation of coastal and near-coastal occupation throughout central and southern California (Glassow et al. 2007:196).  
The Middle to Late Holocene (From 5000 to 450 B.P.) ., use of plant materials and exploitation of fish and sea mammals is characterized by new technologies and adaptations that led to increased sedentism and socioeconomic interaction (Los Angeles 2005).  The adaptation of mortars and pestles (from the previous period) enabled the peoples of the Middle-Late Holocene to diversify their food resource base and add acorns and roots to the established exploitation of fish and sea mammals (Glassow 1999; Los Angeles 2005; San Diego 2011b).  
Sites from 1950 to 950 B.P., the Late Holocene, reveal increased permanent settlements typified by the presence of well-developed, larger cemeteries.  The plank canoe, or tomol, began to be manufactured around 1450 B.P. (King 1990:85), and signaled the expansion of fishing, commerce, and transportation.  Also around 1450 B.P., the bow and arrow began to replace the atlatl and dart as the preferred hunting instrument (Glassow et al. 2007:204).This period also was characterized by increased production in Olivella saucer beads, particularly on island sites (King 1990:99, 228–229).  
During the last prehistoric period to the historic period, villages increased in size, use of the bow and arrow and mortars and pestles increased, and  unique craftsmanship occurred in different areas of Southern California depending upon local resources.  In many areas pottery and ceramic pipes were created.  Rock paintings were represented the life styles (Los Angeles 2005; San Diego 2011b).
Prehistory of Southern California Region, Interior Portion
The interior area within the Southern California Region considered in this EIS includes portions of Riverside and San Bernardino counties that use SWP water supplies, including the Mojave Desert and the Peninsular Ranges. 
Clovis (circa 12000 to 10000 B.P.) is the only cultural complex dating from the Pleistocene that can be consistently identified in the Mojave Desert (Sutton et al. 2007:233).  The Clovis culture characteristics include Clovis fluted projectile pointappear to be associated with Paleo-Indian groups as big game hunters.  More recently, there have been indications that the people had greater cultural and economic diversity than previously recognized (CDFG 2009).  Paleo-Indian groups were likely small, highly mobile populations living in small, temporary camps near permanent water sources (Sutton et al. 2007:234).  
The Lake Mojave Complex, generally dated to betweenFrom 10000 and 8000 B.P., is communities were characterized by Lake Mojave and Silver Lake projectile points, bifaces, unifaces, crescents, and occasional cobble core tools and ground stone implements.  The Lake Mojave Pattern appears to reflect a forager-like strategy organized around relatively small social units (Sutton et al. 2007:237; Riverside County 2000).  Characteristics of the Lake Mojave Pattern were similar to the San Dieguito Tradition in the Southern California coastal areas (Los Angeles 2005).
The Pinto Complex and Deadman Lake Complex in the Middle Holocene extend fFrom 7000 to 4000 B.P., hunting continued while foraging subsistence transformed during this period to more collection of plant and animal materials within adjacent ecological zones  (CDFG 2009; Riverside County 2000; Sutton et al. 2007:238-239).  The Pinto Complex appears to be a continuation of the Lake Mojave Complex with similar hunting and milling tools; however, foraging subsistence transformed during this period to more collection of plant and animal materials within adjacent ecological zones (Riverside County 2000).  In western Riverside County, the early Pinto Complex coincides with the Millingstone Horizon in the coastal areas of the Southern California Region.  The Deadman Lake Complex may be a separate culture from the Pinto Complex and is characterized at sites with numerous cobbles and core tools, bifaces, contracting-stemmed or lozenge-shaped points, simple flake tools, and milling implements (Sutton et al. 2007:239; CDFG 2009).  
The Gypsum Complex occurs within the Late Holocene bBetween 4000 and 1750 B.P.,  The Gypsum Complex is characterized by corner-notched (Elko series), concave-based (Humboldt series), and well-shouldered, contracting-stemmed (Gypsum series) point forms (Sutton et al. 2007:241).  Ppermanent seasonally occupied settlements occurred in the lower valley use oak woodlands and mesquite groves (Riverside County 2000; Sutton et al. 2007:241).  During this period, manos and mutates continued to be used extensively; however, mortar and pestles also were found for this period.  Rock art from this period show the initial use of bows and arrows.
From 1750 to 850 BP, communities increased and trade between communities expanded The Rose Spring Complex and Saratoga Springs Period succeed the Gypsum Complex around 1750 B.P. and continued to around 850 B.P. (CDFG 2009; Gardner 2002, 2006; Riverside County 2000; Sutton et al. 2007:241; Sutton 1988, 1996Warren and Crabtree 1986:189).  This period was characterized by increased use of the bow and arrow which required small points (Riverside County 2000).  The small Rose Spring series points appear similar to Elko and Gypsum Cave point series, but are smaller (Warren and Crabtree 1986:189).  Other characteristics of this period include a major population increase, distinctive pottery, indications of a viable trade economy, dramatic changes in artifact assemblages, and well-developed middens (Sutton et al. 2007:241; Gardner 2002, 2006; Sutton 1988, 1996).  
During the Saratoga Springsthis period, the lower Coloradan culture became more prevalent along the shoreline of Lake Cahuilla area (site of the present Salton Sea and Coachella Valley Water District) (Riverside County 2000).  The lower Coloradans relied upon shellfish, fish, aquatic birds, marsh and riparian vegetation, and mammals.  The culture may have been influenced by the Anasazi settlements of present southern Nevada, including cultivation of corns, beans, and squash.  The Anasazi people also occupied portions of present San Bernardino County where turquoise was mined.  Extensive trading occurred between the people in the inland areas and the people along the coast.
After about 850 B.P., populations appear to decline, and several cultural complexes emerge (Sutton et al. 2007:242).  Late Prehistoric occupation sites were based on hunting and gathering, especially of plant foods and small game (Riverside County 2000).  Artifact assemblages in this period included Desert series projectile points (often side-notched), buffware and brownware ceramics, shell and steatite beads, incised stones, and a variety of milling tools (Warren and Crabtree 1986, Riverside County 2000).  Villages in Antelope Valley began to disappear in the later prehistoric times; probably, due to the disappearance of lakes that were the headwaters of the Mojave River or changes in trade route locations (DWR 2009).  Lake Cahuilla declined around 450 B.P. and the large populations dispersed to the Colorado River, western Peninsular Ranges in present western Riverside County, and the Pacific Ocean coast (Riverside County 2000).  Exposed rocks from the dried lake beds, including obsidian from Lake Cahuilla, were used in trade throughout Southern California. 
Ethnographic Context
 Introduction to Ethnographic Context
Brief ethnographic sketches are provided in this chapter for each native cultural group whose traditional territories are within the Study Area.  Each ethnographic sketch presents the territorial limits of each respective cultural group and then focuses mainly on those aspects of culture that are potentially represented in the archaeological record.  Generally, those cultural items that have survived for hundreds or thousands of years on the ground or in the soil below the ground surface, are objects made of resistant materials such as stone, bone, and shell; more perishable items made from plant material (e.g., basketry), wood, and feathers rarely survive long in archaeological sites.  Every area of the state that could be affected by implementing alternatives evaluated in this EIS is characterized by archaeological resources that represent the surviving cultural remains of these peoples.  
A map of California tribal territories is presented in Figure 17.1.  This map appeared in the Handbook of North American Indians, Volume 8, California (Heizer, 1978:ix) and is similar to, but more detailed than, a tribal distribution map presented by Kroeber (1925) inside the front cover of his Handbook of the Indians of California.  Not all California tribes agree with these boundaries, which are only as accurate as the ethnographic information that they were derived from.  Much of this enthographic information was collected after native cultures had been disrupted, displaced, and fragmented, and neighboring tribes may have had different impressions of traditional tribal boundaries.  Furthermore, ethnographic information indicates that boundaries were fluid and subject to periodic change as some tribes expanded and others retreated.  The map, then, should be understood as a generalized sketch of the prehistoric distribution of native cultural groups as reconstructed through multiple, individual ethnographic studies.
The Study Area encompasses lands occupied by more than 40 distinct Native American cultural groups.  Although most California tribes shared similar elements of social organization and material culture, linguistic affiliation and territorial boundaries primarily distinguish them from each other.  Prior to European settlement of California, an estimated 310,000 native Californians spoke dialects of as many as 80 mutually unintelligible languages representing six major North American language stocks (Cook 1978; Moratto 1984; Shipley 1978) (Reclamation 1997; Shipley 1978).  This mosaic of languages represents one of the most complex linguistic admixtures on earth and is comparable to few other places except perhaps the Golden Triangle of Southeast Asia or tribal New Guinea (Shipley 1978; Moratto 1984) (Reclamation 1997).
Ethnography of the Trinity River Region
The Trinity River Region includes portions of Shasta, Trinity, Siskiyou, Humboldt, and Del Norte counties.  This area is bounded by the Sacramento River on the east, the Pacific Ocean on the west, and the middle and upper Klamath Basin on the north.  The ethnography of the Yurok, Hupa, Wintu, and Chimariko is described below.
Yurok
The Yurok inhabited California’s northwestern coastline from Little River to Damnation Creek; along the Klamath River from the confluence with the Pacific Ocean up past the Klamath-Trinity confluence to Slate Creek; and approximately 6 miles along the Trinity River upstream of the confluence with the Klamath River (Piling 1978; USFWS et al. 1999).   
The Yurok language (and the neighboring Wiyot language) is affiliated with the Algonquin linguistic stock which is primarily spoken by tribes residing in the Great Lakes and New England areas.  The Yurok life, communities, society, and ceremonies are deeply connected with the Klamath River (DOI and DFG 2012).  Yurok culture and traditional stories describe that the Klamath River was created to facilitate the interaction with two neighboring people, the Hupa and the Karuk; and with the salmon that lived in the Klamath River.  Both the Hupa and Karuk culture and traditional stories also describe this close interaction of the peoples, salmon, and Klamath River.
Traditional subsistence animal species include salmon, ocean fish, sturgeon, sea lion, whale, elk, deer, and duck; with staple plant materials of acorns, berries, bulbs, and grass seed (USFWS et al. 1999).
Yurok are recognized for their highly stylized art forms and their skills in making redwood canoes, weaving fine baskets, hunting, and especially, riverine salmon fishing.  The ancient traditions are continued through contemporary times (USFWS et al. 1999).  The redwood canoes for ocean conditions can be 30 to 40 feet in length, designed to haul large amounts of fish and seal carcasses, and paddled by 5 to 20 paddlers (DOI and DFG 2012).  The redwood river canoes can be 16 to 20 feet in length and paddled or pushed by with a long pole.  The canoes are used to gather food and materials, transport people and materials, and for ceremonial aspects of the Yurok culture.  The Jump and Deerskin ceremonies are held in late fall to give thanks for abundant food supplies.  The Deerskin Ceremony includes a Boat Ceremony in which the participants travel down the Klamath River to thank the river for continuing to flow and to provide resources. 
Hupa 
The Hupa inhabited the area surrounding the lower reaches of the Trinity River from approximately Salyer to approximately 6 miles upstream from the confluence with the Klamath River (Wallace 1978a; USFWS et al. 1999).  
Linguistically, Hupa is considered a dialect of the Hupa language, Athapaskan family, Na-Dene stock (USFWS et al. 1999).  
The Hupa subsistence is based on salmon and acorns as food sources but also used other fish, nuts, seeds, roots, deer, elk, rodents, and fowl.    
Hupa life is defined by extended families affiliated with villages.  The Hupa excel in woodworking and basket making (twined basketry), wooden chests, bowls, seats, and weirs  and harpoons for fishing.  The Hupa use redwood canoes that they procured in trade with the Yurok.  
As described above, tThe Hupa believe that the Klamath and Trinity rivers were created to provide interaction with other peoples (Yurok and Karuk) and with the salmon (DOI and DFG 2012).  Many of the Hupa ceremonies highlight their relationship with the rivers, including world renewal ceremonies and ceremonies for bountiful harvests.  The world renewal ceremonies include the White Deerskin and Jump ceremonies to honor the earth and the creator for providing food and other resources.  The ceremonies for bountiful harvest of fish and acorns include the First Salmon ceremony and the Acorn Feast.
Wintu
When the Europeans and Americans first explored California, most of the western side of the Sacramento Valley north of about Suisun Bay was inhabited by Wintun-speaking people (USFWS et al. 1999).  Early in the anthropological study of the region, a linguistic and cultural distinction was recognized between the Wintun-speaking people in the southwestern Central Valley (the Patwin) and the people occupying the northwestern Central Valley and Trinity River Valley (LaPena 1978; USFWS et al. 1999).  Subsequent linguistic analyses identified three divisions of Wintuan: the southern Patwin group, a central (Nomlaki) group, and a northern (Wintu) Wintuan stock.  The central and northern Wintuan speakers were very closely related and shared numerous cultural traits and attributes.   The Wintu were identified in nine subgroups within present Shasta, Trinity, Siskiyou, and Tehama counties (LaPena 1978; USFWS et al. 1999).    
Wintu subsistence includes deer, acorns, and salmon that were abundant along the Sacramento and Trinity Rivers and their tributaries.  Due to the seasonal availability of deer, acorns, and salmon, the Wintu traveled long-distances to collect food and other materials, such as obsidian.  

Chimariko
The Chimariko lived in a 20-mile-long reach of the Trinity River from approximately Big Bar to the confluence with the South Fork (Silver 1978a; USFWS et al. 1999).  Although the Chimariko language is now extinct, early ethnographers recorded some words, and the language is thought to be of Hokan stock.  The Chimariko lived in an area with abundant natural resources that became part  of their diet, including salmon, acorns, deer, elk, bear, pine nuts, seeds, berries, roots, and small mammals.  
Ethnography of the Central Valley Region
Ethnography of the Sacramento Valley
Ethnography of the Sacramento Valley, Eastern Portion
Maidu, Konkow, and Nisenan  
Maidu (also known as northeastern Maidu), Konkow (also known as northwestern Maidu), and Nisenan (also known as southern Maidu) inhabited an area of California from Lassen Peak to the Cosumnes River, and from the Sacramento River to Honey Lake (Shipley 1978; Reclamation 1997; Shipley 1978;).  The division of these three groups is based on geographic location and language differences within the Maiduan family, Penutian stock.  Northeastern Maidu territory extended from Lassen Peak on the west to Honey Lake on the east, Sierra Buttes on the south, and Eagle Lake on the north.  The Konkow inhabited the region from the Lower Feather River in the north, to the Sutter Buttes in the south, and to the west beyond the Sacramento River.  The Nisenan lived in the area east of the Sacramento River and along the Middle Fork Feather River, Bear River, American River, and Cosumnes River from the Sacramento River  almost to Lake Tahoe (Riddell 1978; Wilson and Towne 1978; Reclamation 1997; Reclamation 2005b).
The subsistence of the Maidu was based on seasonally mobile hunting and gathering of acorns, seeds, buckeye, salmon, insects, and a wide variety of other plants and animals.  During warmer months, the people traveled into the mountains to hunt and collect plant materials.  Because the Maidu territory was largely a mountainous one, they relied more heavily on hunting than did groups along the valley floor.
Yana
The Yana of north-central California inhabited an area from Lassen Peak and the southern Cascade foothills on the east, Rock Creek on the south, Pit River on the north, and the east bank of the Sacramento River on the west.  The western boundary is the most uncertain (J. Johnson 1978a; Reclamation 1997).
The Yana were composed of four subdivisions based upon languages: northern, central, southern Yana, and Yahi.  The Yana language is classified within the Yana Family (Yana and Yahi are the only members) of the Hokan stock.  
The Yana were hunters and gatherers with subsistence based on acorns, deer, bear, antelope, elk, salmon, rabbits, quail, insects, rodents, river mussels, various roots, tubers, bulbs, seeds, buckeyes, pine nuts, and berries.
The Yana made a wide range of implements from bone, antler, wood, and stone; and baskets from plant material.  Obsidian, used for projectile points, was traded with other people from the north of the Yana territory.  
Achumawi, Atsugewi, and Shasta
The Achumawi and Atsugewi of northeastern California are two linguistically and culturally distinct but related groups (Reclamation 1997).  The Achumawi and Atsugewi languages belong to the Palaihnihan family, or Hokan stock.  The territory of the Achumawi extended generally to Mount Lassen, west to Mount Shasta, northeast to Goose Lake, and east to the Warner Range (Kroeber 1925; Stewart 1978; Garth 1978; Reclamation 1997).  Overlapping this area to some extent, the Atsugewi territory ranged from Mount Lassen in the southwest, the Pit River in the north, and Horse Lake to the east.  The natural food supplies included acorns, fish, deer, seeds, berries, insects, waterfowl, eggs, and bulbs.  Many plants were also used as tools and medicines.  
The Shasta peoples were originally thought to be associated with the Achumawi and Atsugewi but then were considered as a separate group (Kroeber 1925; Reclamation 1997; Shipley 1978).  The Shasta peoples include four linguistically related groups with largely unknown cultural or historical connections.  Their languages have been classified within the Shastan family, or Hokan stock (Shipley 1978; Reclamation 1997).  The Shasta peoples inhabited the area from southern Oregon at the Rogue River, south to the present Cecilville, and the area between the Marble and Salmon mountains to Mount Shasta in the west, and the Cascade Range in the east.  In California, the core areas of settlement were in Shasta Valley, Scotts Valley, and along the Klamath River from about Scotts River to the town of Hornbrook (Silver 1978b).  The subsistence of the Shasta peoples were deer, acorns,  bear, small mammals, fowl, salmon, trout, other fish, turtles, river mussels, insects, nuts, seeds, bulbs, roots, and berries.  Seed crops and tobacco were cultivated, including seasonal burning of lands to enhance the harvest.  
Plains Miwok
The Plains Miwok established villages along river courses in the foothills located to the east of Sacramento and the Delta.  The Plains Miwok collected plants, fished, and hunted for sustenance.  They used bowl mortars, often made of wood, instead of rock mortars (Reclamation 2005b).
Ethnography of the Sacramento Valley, Western Portion
Wintu and Nomlaki
The Wintu, who also inhabited most of the western Sacramento Valley north of Suisun Bay, were described above in Section 17.3.4.2, Ethnography of the Trinity River Region.
Two major divisions existed among the Nomlaki: the River and Hill Nomlaki (Goldschmidt 1978; Du Bois 1935; Reclamation 1997).  The River Nomlaki occupied the Sacramento River Valley in present eastern Tehama County.  The Hill Nomlaki occupied the eastern side of the Coast Ranges in present Tehama and Glenn Counties.  Like the Wintu, Nomlaki subsistence was primarily based on deer, acorns, and salmon, with buckeyes, herbs, nuts, berries, fruits, seeds, and roots in early spring and summer (Goldschmidt 1978; Du Bois 1935; Reclamation 1997).  
The Nomlaki and Wintu conducted trading between the peoples (Goldschmidt 1978; Du Bois 1935; Reclamation 1997).  Obsidian was one of the most important items for trading because it was used for a variety of tools and weapons.  
Patwin
The Patwin lived in the west side of the Sacramento Valley from the present Princeton to Benicia, including Suisun Marsh (Kroeber 1925; Reclamation 1997; Reclamation et al. 2010).  Within this large area, the Patwin have traditionally been divided into River, Hill, and Southern Patwin groups, although, more complex set of dialects and cultural differences existed than indicated by these three geographic divisions.  
Settlements generally were located on high ground along the Sacramento River or tributary streams, or in the eastern Coast Range valleys.  The ethnographically recorded villages of Aguasto and Suisun were located near San Pablo and Suisun bays  P. Johnson 1978b; Reclamation 1997; Reclamation et al. 2010).  The Patwin produced tools and weapons, including nets, milling equipment, baskets, boats, bows, and arrows.  
Ethnography of the San Joaquin Valley
Eastern Miwok
The Miwok cultures in the present California include the Coast Miwok, the Lake Miwok, and the Eastern Miwok divisions.  The Eastern Miwok included five separate groups (Bay, Plains, Northern Sierra, Central Sierra, and Southern Sierra) that inhabitated the area from present Walnut Creek in Contra Costa County and the Delta, along the lower Mokelumne and Cosumnes rivers and along the Sacramento River from present Rio Vista to Freeport, the foothill and mountain areas of the upper Mokelumne River and Calaveras River watersheds, the upper Stanislaus River and Tuolumne River watersheds, and the upper Merced River and Chowchilla River watersheds, respectively (Levy 1978a; Reclamation 1997; Shipley 1978).  
The Miwok languages belong to the Miwokan subfamily of the Utian family, or Penutian stock (Shipley 1978; Reclamation 1997).  No one Miwok tribal organization encompassed all the peoples speaking Miwokan languages, nor was there even a single tribal organization that encompassed an entire division.   (Reclamation 1997).  These are linguistic and geographic designations.  The Miwok frequently established settlements on flat, south-facing slopes or near streams (Reclamation 2010).  
The Miwok were seasonally mobile hunter-gatherers that traveled from to higher elevations to find food.  Acorns were primary food resource with buckeye, seeds, bulbs, pine nuts, deer, elk, rabbits, squirrels, fowl, salmon and other fish, bear, and insects (Reclamation 1997).  
Yokuts
Yokuts are a large and diverse number of people in the San Joaquin Valley and Sierra Nevada foothills of central California, including the Southern San Joaquin Valley Yokuts, the Northern San Joaquin Valley Yokuts, and the Foothill Yokuts  (Reclamation 1997; Reclamation et al. 2011a; Reclamation et al. 2011a).  The three subdivisions of the Yokuts languages belong to the Yokutsan family, or Penutian stock (Shipley 1978).  
The Southern Valley Yokuts inhabited the southern San Joaquin Valley from present Fresno to the Tehachapi Mountains (Wallace 1978b).  The Northern Valley Yokuts inhabitatedinhabited the northern San Joaquin Valley from Bear Creek to the San Joaquin River near present Mendota, and in the western San Joaquin Valley near present San Luis Reservoir, and eastern present Contra Costa and Alameda counties (ECCCHCPA et al. 2006; Wallace 1978c; Reclamation 2012; Reclamation and DWR 2011).  The Foothill Yokuts inhabited the western slopes of the Sierra Nevada foothills from the Fresno River to the Kern River (Spier 1978b; Reclamation and State Parks 2010).  
Yokuts were mobile hunters and gatherers with semipermanent villages and seasonal travel corridors to food sources.  The Southern Valley groups lived along lakes, sloughs, and marshes and relied on fish, waterfowl, roots, seeds, mussels, turtles, shellfish, and rabbits.  The Northern Valley Yokuts relied on acorns along with salmon and other fish.  The Foothill Yokuts’ relied upon deer, acorns, pine nuts, and other resources found in the foothill zone.
The Yokuts probably traded with the Costanoan people from the coastal areas based upon the abalone and other mussel shells found in settlement sites (Reclamation 2012).  
Dumna and Kechayi
The Dumna and the Kechayi lived along the San Joaquin River in the Sierra Nevada foothills near the present Millerton Lake (Reclamation and State Parks 2010).  The wetland, grasslands, and riparian corridors provided salmon, acorns, plant materials deer, elk, and small animals for subsistence.  These people used bedrock mortars, milling sticks, handstones, and mutates.
Monache
The Monache, or Western Mono, includes six separate groups that are linguistically affiliated (Reclamation 1997).  At least two of the Monache groups are named rather arbitrarily, appearing transitional between Western Mono and Yokut, and are bilingual.  The Monache language is classified within the Numic family, or Uto-Aztecan stock, with the Monache and Eastern Mono.  
The Monache lived in the western Sierra Nevada, between 3,000 and 7,000 feet elevation; however, they ranged into the foothills and eastern slopes of the Sierra Nevada (Gayton 1948; Gifford 1932; Spier 1978a; Reclamation 1997).  Monache groups were seasonally mobile hunter and gatherers.  Their subsistence includes acorns collected in the foothills and stored in elevated granaries, deer, bear, rodents, birds, insects, manzanita berries (for beverages), seeds, honey, and fish.  The Monache produced twined basketry, cooking and ceramic vessels, and an array of lithic and bone implements.
Tubatulabal
The Tubatulabal inhabitated the mountainous area from Mt. Whitney to the north, Walker Pass to the east, San Joaquin Valley to the west; and Kern River valleys to the south (Reclamation 1997; DFG and USFWS 2009).  
Linguistically, the Tubatulabal are considered a unique subgroup of the Uto-Aztecan language family.  
The Tubatulabal settled into semipermanent winter settlements in the Kern River Valley.  During the warmer months, the Tubatulabal inhabited smaller, temporary camps at higher elevations to gather food sources and possibly to escape the summer heat.
The Tubatulabal relied upon hunting, gathering, and fishing.  Their subsistence included piñon pine nuts, acorns, mammals, and other plant materials (C. R. Smith 1978; Voegelin 1938; Reclamation 1997).  The Tubatulabal also made coiled and twined basketry, pottery vessels, and lithic tools.
Kitanemuk
The Kitanemuk may have had close ties and cultural traits in common with the Tubatulabal, although very little information is available (Reclamation 1997).  The Kitanemuk language is classified within the Serran language group, Takic family, Uto-Aztecan stock (Shipley 1978; Reclamation 1997).  The Kitanemuk people inhabited the Tehachapi Mountains.  
  Ethnography of the Delta and Suisun Marsh
The Delta and Suisun Marsh are located within the southwestern Sacramento Valley, northwestern San Joaquin Valley, and northeastern Bay Area Region (Contra Costa County).  The Delta and Suisun Marsh include the territories of the Nisenan, Miwok, Northern Valley Yokuts, and southern Patwin peoples.  
The ethnography of the Nisenan is described above in subsection 17.3.4.3.1, Ethnography of the Sacramento Valley, Eastern Portion.  The ethnography of the Patwin is described above in subsection 17.3.4.3.2, Ethnography of the Sacramento Valley, Western Portion.  The ethnographies of the Miwok and the Northern Valley Yokuts people are described above in subsection 17.3.4.3.3, Ethnography of the San Joaquin Valley.    
Ethnography of the San Francisco Bay Area Region
Native inhabitants of the San Francisco Bay Area Region include the Miwok, Cholvon Northern Valley Yokuts, and the Costanoan Indians (Reclamation 1997; CCWD et al. 2009; ECCCHCPA et al. 2006; EBMUD 2009; Reclamation 2005b; Santa Clara County 2012; San Benito County 2013).    
Miwok
“Miwok” is a term applied to a large and diverse number of peoples inhabiting coastal and central California areas, as described in subsection 17.3.4.3.3, Ethnography of the San Joaquin Valley.  In the San Francisco Bay Area Region, the Coast Miwok people lived along lower San Joaquin River and San Pablo Bay and in the interior of the present Contra Costa and Alameda counties (Reclamation 1997; ECCCHCPA et al. 2006; Kelly 1978).  The Bay Miwok villages were located in the San Ramon Valley with other settlements on the western slopes of the Diablo Range.  The Volvons, speakers of the Bay Miwok language, settleds along Marsh Creek and Kellogg Creek on the northern side of the Diablo Range and near the present site of Los Vaqueros Reservoir (CCWD et al. 2009).  The Miwok people may have held lands at the peak of Mount Diablo.  
Northern Valley Yokuts 
Yokuts is a term applied to a large and diverse number of peoples inhabiting the interior of the present Contra Costa and Alameda counties (ECCCHCPA et al. 2006).  The Yokuts cultures were described above in subection 17.3.4.3.3, Ethnography of the San Joaquin Valley.  The Northern Valley Yokuts settlements were located on the eastern slopes of the Diablo Range.  
Costanoan
 The Costanoans (also known as Ohlone) are a linguistically defined group with several autonomous tribelets that speak related languages (Levy 1978b; Reclamation 1997; EBMUD 2009; Zone 7 2006; Santa Clara County 2012).  The Costanoan and Miwok languages are part of the Utian language sub-family of the Penutian stock.  The Costanoan inhabited coastal shorelines along San Francisco, San Pablo, and Suisun Bay and along the Pacific Ocean Coast from the Golden Gate to Monterey Bay and interior valleys that extended approximately 60 miles inland, including areas within Santa Clara and San Benito counties (Reclamation 1997; ECCCHCPA et al. 2006; San Benito County 2010).  
The Costanoans were hunter-gatherers along the coastal shorelines, valleys, and foothills to fully use plant materials, such as acorns, seeds (growth was promoted by controlled burning), buckeye, berries, roots; and other plant and animal coastal resources (Reclamation 1997; Zone 7 2006; San Benito County 2010).  Tule balsas were used to create watercraft, bows and arrows, and cordage.
Ethnography of the Central Coast Region
The Central Coast Region considered in this EIS includes the coastal areas of present San Luis Obispo and Ventura counties.  This area was home to the Salinan, Chumash, and Tataviam people.
Salinan
The Salinan territory extends from about the present location of Soledad (Monterey County) to San Luis Obispo.  The Salinan language has been tentatively placed within the Hokan stock and apparently included two dialects.  
The Salinan subsistence included acorns, seeds, fruits, fish, and mammals (Hester 1978).  
Chumash
The Chumash are considered to have been one of the most elaborate cultures in California.  The Chumash culture is characterized by large villages with social ranking, intensive trade, craft specialization, and well-developed art styles (Grant 1978:514-517; Greenwood 1978:520 - 523; Kroeber 1925:938; Moratto 1984; Reclamation 1997, San Luis Obispo 2010, Santa Barbara 2010, Santa Barbara County 2010).  The Chumash inhabited the central coastal area of California from approximately present San Luis Obispo to Malibu Canyon and inland to western San Joaquin Valley.  The Chumashan languages (at least six languages and several dialects) have been classified within the Chumashan language family, Hokan stock.    
Chumash groups that lived along the coast traveled to the inland foothills to collect plant foods and animals.  They also hunted and fished for land and sea mammals, mollusks, fish, and birds along the coastal areas (Greenwood 1978:520 - 523; Reclamation 1997; Reclamation 1997, San Luis Obisp 2010, Santa Barbara 2010, Santa Barbara County 2010).  They traded with other coastal and inland groups.
Prior to European exploration, the Chumash cooked in heavy steatite ollas and on steatite comals (flat cooking stones, like skillets) (Grant 1978b:514).  The Chumash made planked canoes, or tomols; exceptional baskets; and rock paintings especially in shrines or sacred sites (Grant 1978:514-517; Kroeber 1925:938).  
Ethnography of the Southern California Region
The coastal portion of the Southern California Region considered in this EIS includes the present Ventura, Los Angeles, Orange, and San Diego counties.  The interior portion of the Southern California Region includes the present western and central Riverside County and western San Bernardino County.  
Prehistory of Southern California Region, Coastal Portion
The Chumash and Tataviam people lived in the present Ventura County and northern Los Angeles County areas.  The ethnography of the Chumash people is similar to that described above for the Central Coast Region.  The Tataviam lived inland of the Chumash and Gabrielino on the upper reaches of the Santa Clara River drainage east of Piru Creek and extending over the Sawmill Mountains to the edge of the southwestern Antelope Valley (King and Blackburn 1978).
The Gabrielino and Juaneño people lived in the present Los Angeles and Orange counties areas.  The Gabrielino (also known as Gabrielino Tongva or Gabrieleño) occupied the southern California coast in the vicinity around Mission San Gabrielal areas.  The Juaneño occupied the area around the mission (Bean and Smith 1978a:538; Los Angeles 2005; Riverside County 2000).  These people traded with other people in southern California.
The Luiseño and Tipai-Ipai people lived in the present Orange and San Diego counties areas.  The Luiseño occupied most of the San Luis Rey and Santa Margarita River drainages in the vicinity of San Luis Rey Mission (Bean and Shipek 1978:551).  The Luiseño shared many cultural traits with Gabrielino and Chumas.  The Tipai-Ipai (also known as Kumeyaay) occupied extreme southern California and northern Baja California in autonomous, seminomadic bands of patrilineal clans (Luomala 1978:592-593; San Diego County; CDFG 2009).  The Ipai occupied the areas north of the San Diego River; and the Tipai occupied the area south of the San Diego River (San Diego County 2011).  
The ethnography of the Chumash people is similar to that described above in subsection 17.3.3.5, Ethnography of the Central Coast Region.
Tataviam
The Tataviam are thought to have spoken a language of the Takic language family of Uto-Aztecan language stock, which is related to the Gabrielino and Luiseño languages.    
Tataviam subsistence included Yucca buds, acorns, sage seeds, juniper and other berries, and probably deer, small mammals, and possibly pronghorn (King and Blackburn 1978).  
Gabrielino and Juaneño
  
The villages relied upon grass seeds, acorns, pinyon pine nuts, seeds and berries, mule deer, pronghorn, mountain sheep, rabbits, rodents, quail, waterfowl, reptiles, fish, and insects (Los Angeles 2005).  The Gabrielino made steatite (soapstone) animal figures, pipes, “ritual” objects, ornaments, and cooking utensils; and bedrock and portable mortars, metates, mullers, brushes, stirrers, paddles, shell spoons, bark platters, wooden bowls (often inlaid with Haliotis shell), and coiled pottery vessels.  They also made tools, including saws made from deer scapulae, bone or shell needles, fishhooks, awls, scrapers, hafted and unhafted knives, and flint drills; and weapons including war clubs, self- and sinew-backed bows, tipped or untipped cane arrows, wooden sabers, throwing clubs, and slings (Bean and Smith 1978a:542).  Many of these items were used to trade with other peoples in southern California (Los Angeles 2005).
Luiseño
The Luiseño occupied most of the San Luis Rey and Santa Margarita River drainages in the vicinity of San Luis Rey Mission (Bean and Shipek 1978:551) .  .  They were speakers of a Takic language of the Cupan group (which also includes the Cahuilla and Gabrielino).  The Luiseño shared many cultural traits with Gabrielino and Chumas.  
Tipai-Ipai
The Tipai-Ipai (also known as Kumeyaay) occupied extreme southern California and northern Baja California.  The Tipai-Ipai in present California formerly was known as the Diegueño.  The Ipai occupied the areas north of the San Diego River; and the Tipai occupied the area south of the San Diego River (San Diego County 2011).  The Tipai-Ipai lived in autonomous, seminomadic bands of patrilineal clans.  that spoke a Yuman language of the Hokan stock (Luomala 1978:592-593; San Diego County; CDFG 2009).  
Prehistory of Southern California Region, Interior Portion
The Cahuilla, Serrano, Tubatalabal, Kawaiisu, and Quechan,  people lived in the present Riverside County, eastern Los Angeles County, southeastern Kern County, and western San Bernardino County.  
The Tubatalabal also lived in the southeastern San Joaquin Valley in present southeastern Kern County and are described in subsection 17.3.3.3.3, Ethnography of the San Joaquin Valley, as described above.
Cahuilla
The Cahuilla lived inland within present Riverside County.  Villages were located in canyons or on alluvial fans to be close to food and water sources.  Their language was affiliated with the Cupan subgroup of the Takic language family of the Uto-Aztecan stock.  The Cahuilla interacted frequently with other people in Southern California (Bean 1978:575-579; Riverside County 2000).   
Small game, acorns, mesquite and screw beans, piñon nuts, and various cacti provided substance (Bean 1978:578; Riverside County 2000).  The Cahuilla raised corn, beans, squash, and melons (DWR 2009).  Storage facilities were constructed for acorns, seeds, and other items (Bean 1978:578-579).  The Cahuilla artifacts include superb coiled basketry items, pottery vessels, mortars and pestles, manos and metates, arrow shaft straighteners, bows of willow or mesquite, and many ceremonial items.  Fibers were used to make sandals and rope; and bark, skins, and tules were used to make clothing.  
Serrano
The Serrano lived in the San Bernardino Mountains within present northeastern Los Angeles County and southwestern San Bernardino County and in the northwestern valleys and mountains of Riverside County.  Villages were located close to food and water sources along perennial streams and lakes.  Their language was affiliated with the Takic language family of the Uto-Aztecan stock.  The Cahuilla interacted frequently with other people in Southern California (Riverside County 2000; DWR 2009).   
Villages were located close to food and water sources along perennial streams and lakes (Riverside County 2000; DWR 2009).  Antelope, deer, mountain sheep, small game, acorns, mesquite, piñon nuts, honey, seeds, roots, and various cacti provided substance.  The Serrano artifacts include extensive basketry and pottery items, mortars and pestles, bows and arrows, knives, and utensils.  
Kawaiisu
The Kawaiisu spoke a Numic language of the Uto-Aztecan stock, and occupied an mountainous area between the Mojave Desert and the southern San Joaquin Valley, mostly in Kern County, and the Tehachapi Valley (Zigmond 1986:398-403; California State Parks).  
The Kawaiisu lived in permanent winter villages; and traveled during the warmer months into the Mojave Desert and Antelope Valley.  Subsistence was based on plant materials, deer, small mammals, birds, fish, and insects (Zigmond 1986:399-400).  They traded and interacted with neighboring groups, including Chumash, Yokuts, and Tubatalabal people.  The Kawaiisu made bows, three-piece compound arrows, pottery, and coiled and twined basketry (Zigmond 1986:402-403).
Quechan
The Quechan were Yuman people that occupied areas along the Colorado River and adjacent valleys including present Coachella and Imperial valleys (Riverside County 2000).  The Quechan like other Colorado River tribes cultivated crops as well as gathered plant materials, fish, and animals for subsistence.  The Quechan had a strong tribal identity, were organized into military units, and traveled extensively for trade and battles.
Historical Context
The historical context presented in this chapter is focused on historical activities and resources that affected and/or were affected by implementation of water resource actions of users of CVP and SWP water users.  Changes in CVP and SWP operations under implementation of alternatives considered in this EIS could not only affect CVP and SWP facilities.  These changes also could affect regional and local water supplies, reservoirs, and associated land uses of those that use CVP and SWP water.
 Introduction to Historical Context
Initial contact with Europeans and Americans in the region occurred with Spanish missionaries and soldiers, who entered California from the south in 1769, eventually founding 21 missions along the California coast (Reclamation 1997).  This period is characterized by the establishment of missions and military presidios, the development of large tracts of land owned by the missions, and subjugation of the local Indian population for labor.  This way of life began to change in 1822, when Mexico became independent of Spain, the mission lands were divided by government grants into large ranchos often consisting of tens of thousands of acres.  The owners of these large estancias built homes, often of adobe, and maintained large herds of cattle and horses.  
During the Spanish and Mexican periods, explorers entered the region.  Fort Ross on the Sonoma coast was established by the Russians from 1812 until 1841to support hunting, fishing, and whaling businesses (Reclamation 1997).  American explorer Jedediah Smith and Peter Skene Odgen, Chief Trader for the Hudson Bay Company, with other members of the Hudson Bay Company also came to California during this period.
In 1848, the Treaty of Guadalupe Hidalgo in 1848 transferred the lands of California from the Mexican Republic to the United States, and initiated what is called the American Period in California history (Reclamation 1997).  During that same year, gold was discovered in the foothills of the Sierra Nevada and thousands of hopeful miners as well as storekeepers, settlers, and farmers entered the region.  Mining in the Trinity River Region was expanded for both gold and copper mines (Placer County 2007).  
To support this growth, extensive transportation systems were created to support wagon routes, steamboats on the major rivers, and numerous railroads (Reclamation 1997).  Many of the supply centers and shipment points along these transportation corridors developed into cities, towns, and settlements.  Logging and ranching also expanded to meet the needs of the new settlers.  American ranchers found Central California ideally suited for grazing large herds of stock.  During the latter part of the 19th century, large tracts of former rancho land were amassed by American ranchers and several great cattle empires were formed. As settlements grew, farming increased.  A primary constraint to expansion of crop diversity and areas under cultivation was the lack of water.  Irrigation was virtually unknown in California until the 1880s, when large-scale irrigation systems were developed to improve agriculture yields.  With the development of irrigation and improved transportation, new crops were added to the grains obtained from dry-farming, including vegetables, fruits, and nuts.  
Irrigation capabilities further expanded in the 1950s and 1960s with the implementation of the CVP and SWP.  The availability of CVP and SWP water also expanded the agricultural and urban water supplies in northern, central, and southern Californiathe Central Valley, San Francisco Bay Area, Central Coast, and Southern California regions.  The history of the CVP and SWP is discussed in more detail in Chapter 5, Surface Water Resources and Water ResourcesSupplies. 
History of the Trinity River Region
Explorers from the Philippines and Europe may have visited and interacted with the Yurok people as early as the late 1700s.  Peter Skene Odgen and Jedediah Smith initially visited the Lower and Middle Klamath River reaches in the 1820s.  In 1828, Jedediah Smith and his party of explorers were the first white men known to have visited the Trinity River watershed (USFWS et al. 1999).  
Although the area was first used extensively by trappers, gold was discovered on the Trinity River in 1848 and by the late 1840s, gold mining was a major activity along the Trinity River (Hoover et al. 1990:501-506; Del Norte County 2003; USFWS et al. 1999).  State Route 299 was constructed along the trail used by trappers and gold miners traveling from Redding to Weaverville and the Trinity River gold fields.  Weaverville was the center of gold mining activity after 1849 with numerous mining camps and settlements along the Trinity River.  In 1851, Klamath City was founded at the mouth of the Klamath River to provide transportation to and from the gold mining areas of the Trinity River.  However, the town was abandoned several years later due to shifting sand bars that made navigation difficult.  Mining continued along the Trinity River through the early and mid-1900s with large-scale dragline and bucket dredging operations beginning in 1939.  Logging has occurred since the 1880s and continues in the Trinity River Region.  These activities resulted in significant changes to rivers and also may have caused the destruction of many prehistoric or historic archaeological sites.  (Hoover et al. 1990:501-506).Logging has occurred since the 1880s and continues in the Trinity River Region.  The fishing industry and canneries operated along the Klamath River between the 1880s and the 1920s.  River sport fishing occurred most of the past 100 years on the Trinity and Lower Klamath rivers (Del Norte County 2003).  
Increased activities within the Trinity River Region led to conflicts between the new residents and the Yurok and Hupa people.  The United States Government signed a “Treaty of Peace and Friendship” with the Klamath River Indians; however, Congress did not ratify the treaty.  On November 16, 1855, the Klamath Indian Reservation was established by Executive Order for lands from the mouth of the Klamath River to a location upstream of Tectah Creek that extended one mile wide on either side of the river for the approximately 20-mile reach (DOI and DFG 2012).  Portions of this reservation were home to the Yurok people and to the Hupa people.  The Hoop Valley Reservation was established in 1864 and expanded in 1891 to include lands from the mouth of the Klamath River to the Hoopa Valley that extended one mile wide on either side of the river.  This area included the including portions of the Klamath Indian Reservatione established in 1855.
Europeans and Americans also settled on portions of the reservation, would not leave the area, and continued to be in conflict with the Yurok people (DOI and DFG 2012).  In 1988, the Hoopa-Yurok Settlement Act (Public Law 100-580) partitioned portions of the previously established reservations into the Yurok Indian Reservation and Hoopa Valley Reservation; and established the .  The Resighini Rancheria was described as a separate area in the legislation.  
History of the Central Valley Region
History of the Sacramento Valley
Europeans, Americans, and Canadians may have initially entered the Sacramento Valley in the late 1700s and early 1800s as part of missionary or military expeditions (Reclamation 1997; Reclamation 2005a; Reclamation et al. 2006; Placer County 2007).  By 1776, Jose Canizares explored areas located to the south of the current present Sacramento community; and in 1813 there was a major battle between the Spanish and the Miwok people near the confluence of the Cosumnes River along the Sacramento River.  Fur trappers moved through this area from the 1820s to 1840s.  
The first settlements in this area occurred in the 1830s and 1840s on Mexican Land Grants.  The New Helvetica Land Grant, which included more than 40,000 acres in the Sacramento Valley, was awarded to John Sutter in 1841 (DSC 2011).  Additional settlers arrived on the California-Oregon Trail, and on corridors through Donner Pass, Tuolumne County, and the Pit River watershed starting in the late 1840s (Reclamation 1997; Reclamation 2005a; Reclamation et al. 2006; Placer County 2007).      
Following the discovery of gold on the New Helvitca Land Grant in 1848 near present-day Coloma, numerous mining-related settlements were established in areas with the Nisenan, Maidu, Konkow, Atsugewi people in the eastern portion of the Sacramento Valley; and in areas with the Nomlaki and Wintu people in the western Sacramento Valley.  Many of the Native Americans died after exposure to diseases from the new settlers, including malaria.  Numerous other Native American died during battles against the new settlers.
Mining activities in the northern Sacramento Valley foothills and mountains near present Redding were primarily related to gold and copper (Reclamation 2013a).  Mining activities in the central Sierra Nevada foothills were primarily related to gold.  In 1848, mining started along the Trinity River and upper Sacramento River tributaries, primarily for copper and gold (Reclamation 2013a; Reclamation et al. 2006).  Smelters, mills, and communities grew rapidly near the mining areas, including the town of Keswick and communities were established within and adjacent to the present day Folsom Lake.  The development of hydraulic mining in 1851 required establishment of substantial water diversions, flumes and ditches to convey the water, and displacement of vast amounts of sediment into the streams and along the banks of the waterways.  

In the late 1800s and early 1900s, environmental conservation and recreational use of the foothills surrounding the Sacramento Valley started (Reclamation 2013).  The Shasta Forest Reserve was initiated in 1905 to protect areas from logging.  The first salmon fish hatchery was constructed in 1872 near the confluence of the McCloud and Pit rivers.  In the 1930s, the U.S. Forest Service initiated a public information system to encourage recreational use of the forests through the use of new campgrounds and picnic areas.  
Logging also was a dominate industry in the western Sacramento Valley since the 1850s (Reclamation 1997, 2013).  The logging industry grew as the railroads were extended.  Establishment of logging in the Sierra Nevada foothills and mountains also led to development of water infrastructure to move and/or mill the logs.  One of the first water system infrastructure developed for these purposes was the original Folsom Dam constructed in 1893 (Reclamation et al. 2006).  
Agricultural activities were successful throughout the Sacramento Valley to serve the mining communities (Reclamation 1997).  The completion of the first transcontinental railroad in 1869 increased the number of settlers and allowed transport of crops from the Sacramento Valley to Nevada and Utah; and subsequently to other areas of nation (Reclamation 2005b).  The expanded agricultural markets expanded due to the establishment and development of commercial crops, accessibility to markets, and new farming techniques and irrigation.  
Construction of hydroelectric power and water storage facilities in the Sacramento Valley foothills started in the early 1900s.  The facilities continued to be build to provide hydropower and water supplies to local and regional users, as well as exported to other portions of the state through the use of CVP, SWP, City and County of San Francisco, and East Bay Municipal Utility District facilities.  
History of the Sacramento Valley
The Sacramento Valley is characterized by agricultural settlement throughout the valley and mining along the eastern foothills (Reclamation 1997).  
Water supply and flood management facilities have been major contributors to the history of California by supporting agricultural, municipal, industrial, ecological, and other community development (Reclamation 1997).  The water infrastructure contributed to statewide and regional history and transformed the California landscape.
History of the San Joaquin Valley, Eastern Portion
The main portions of the San Joaquin Valley area were not widely settled by Europeans or Mexicans when California lands were under Spanish rule (1769 to 1821) or Mexican rule (1821 to 1848).  Numerous expeditions travelled through the San Joaquin Valley during this period but did not establish major settlements (Reclamation 2010).  During the Spanish rule, several settlements occurred along Fresno Slough (Reclamation 2012; Reclamation and DWR 2011).  There were several settlements along the San Joaquin River and along western boundary of the San Joaquin Valley during Mexican rule when ranches were established in the Coast Range foothills, including in Pacheco Pass and along Los Banos Creek.  
In the latter half of the 19th century, agricultural settlements and mining camps became established in the San Joaquin Valley along the railroad corridors (Reclamation 1997; Reclamation and DWR 2011).  Agricultural activities and communities thrived along the railroad corridors which included over 50 railroad stations to improve accessibility for agricultural products to markets and transportation of people to the mining areas.  Mining activities in the Sierra Nevada foothills are related to the gold rush of the mid-1800s and mining activities.  As more miners came to the San Joaquin River looking for gold, conflicts occurred.  The town of Rootville, subsequently renamed Millerton in honor of Major Miller, was established near the present Millerton Lake became with a military post, Camp Barbour .  The military post was (later named Fort Miller) to maintain order in the mining camps and Rootville was renamed Millerton in honor of Major Miller.  
The economy of the region has been based on agriculture and community services since the late 1800s, with mining-based economies in portions of the eastern portion of the San Joaquin Valley.  Initially, agricultural activities were related to ranching and dry farming.  Livestock ranching expanded in the late 1860s (Reclamation et al. 2011b).  With the increased availability of electric pumps, groundwater and surface water irrigation was used throughout the valley.  Many irrigation districts were formed after the passage of the Wright Act in 1877 that provided methods to finance major irrigation projects.  One of the first irrigation systems constructed in the eastern San Joaquin Valley was the “Main Canal” as part of the Miller and Lux’s San Joaquin and Kings River Canal and Irrigation Company (Reclamation and State Parks 2010).
Improved transportation facilities also increased agricultural settlement of this portion of the San Joaquin Valley.  A ferry crossing of the San Joaquin River near the present Friant Dam was constructed in 1854 (Reclamation et al. 2011b).  A stage line was established between Millerton and Stockton, Merced, and other communities in 1855.  The railroads constructed over 50 railroad stations with about half of the stations supporting small communities that became strategic trading centers between Stockton and Bakersfield.  Stage companies provided transportation between settlements and the railroad-oriented communities.
Historic resources are related to the settlement of the valley and include homesteads, transportation infrastructure (such as ship landings, ferry ports, and bridges), food processing and other industrial facilities, residential properties, commercial establishments, mining features (in the eastern portion), and government facilities (Reclamation 1997; Reclamation 2010; Reclamation and DWR 2011).  
History of the Delta and Suisun Marsh
Communities were not established in the Delta and Suisun Marsh areas until the mid-1800s.  There were numerous Spanish expeditions under Spanish rule.  In the 1830s and 1840s, Mexico established land grants, including Rancho Suisun located west of the currentpresent City of Fairfield (Reclamation et al. 2010).  
Following the discovery of gold in the Sacramento Valley, settlements occurred in the Delta to provide support services and agricultural products for those traveling to the gold fields and to provide agricultural products tothe Sacramento and San Francisco regionsareas.  Passage of the Swamp and Overflow Act in 1850 led to the transfer of lands from the U.S. Government in the Delta to the State of California which subsequently sold the land to individuals.  The new settlers in the Delta constructed levees to protect the lands from periodic flooding and drained other lands to reduce the potential for mosquito-borne diseases.  
By the 1920s, numerous communities were established around food processing and packing houses that supported a wide range of crops such as asparagus, barley, celery, corn, winter grain, sugar beets, onions, and alfalfa for local dairy farms were introduced to the area (DSC 2011; Reclamation et al. 2010).  Starting inBy the 1950s, many agricultural products were shipped to other areas in the Central Valley and San Francisco Bay Area for processing (Reclamation et al. 2010).  Without the major food packers and processors moved from in the Delta, and many communities became smaller.  Recreational opportunities were established in the 1850s with duck hunting opportunities in the Suisun Marsh area(Reclamation et al. 2010).  In the Suisun Marsh, duck hunters would arrive on the new railroads and would utilize numerous hunting clubs.  
History of the San Francisco Bay Area Region
In 1579, Sir Francis Drake and other Spanish explorers led expositions expeditions into the San Francisco Bay Area.  However, in general, the Spanish did not settle Northern California until the 1700s when other Europeans established trading settlements for fur, mining, and other products.  Initially, the Spanish confined their settlement to a thin strip along the coastline to establish military bases, or presidios.  San Francisco Bay had been discovered in 1769 by Sargeant José de Ortega of Gaspar de Portolá’s expedition entered San Francisco Bay in 1775.  In 1775, Juan Manuel de Ayala and José Cañizares sail explored and mapped San Francisco Bay for 44 days.  They noted the suitability of the shores around the bay for settlement.  John Frémont later named the entrance to San Francisco Bay the “Golden Gate” (Hoover et al. 1990:330-331).  
Father Junipero Serra and other Franciscans worked with the Spanish explorers to establish missions along the Alta California coastal areas between present Sonoma County (San Francisco Solano established in 1823) to present Ventura County (San Buenaventura established in 1782), including .  In the San Francisco Bay Area Region considered in this EIS, three missions in areas that use CVP and SWP water (were established: Mission San Jose (established in 1797), Mission Santa Clara (established in 1777), and Mission San Juan Bautista (established in 1797).
In 1806, Gabriel Moraga explored much of the southern San Francisco Bay area and Monterey Bay area.  Juan Batista de Anza, a Spanish aristocrat, initiated settlement of the San Francisco Bay Region in 1776 at the site of the Presidio.  Settlements were located along the Guadalupe River in the present Santa Clara County (Santa Clara County 2012).  San Jose was one the first towns established in Alta California as Pueblo de San José de Guadalupe (Santa Clara County 2012).  The Spanish government awarded land grants in the San Francisco Bay Area Region (DWR 2008; EBMUD 2009; Hoover et al. 1990: 9; Reclamation 2005b; San Benito County 2010; Zone 7 2006).  The El Pescadero Grant (or Rancho San Antonio) granted to Luis Maria Peralta in 1820, Rancho Valle de San José, Rancho Santa Rita, and Rancho San Ramon covered much of present day Alameda County (Hoover et al. 1990: 9; Zone 7 2006).  Rancho Los Meganos, Rancho Cañada de los Vaqueros, Rancho Arroyo de Las Nueces y Bolbones, and Rancho Monte del Diablo were some of the ranchos in present northeastern Contra Costa County (DWR 2008; EBMUD 2009).  Rancho San Justo, Rancho de las Animas, and Rancho de Solis were established in the present southern Santa Clara and San Benito counties (San Benito County 2010).  Other land grants were awarded throughout the San Francisco Bay Area Region considered in this EIS (Reclamation 2005b).  
In 1821, Mexico won independence from Spain and began to establish more secular communities around the missions and divided many of the ranchos into smaller pueblos (Santa Clara County 2012).  These actions supported growth in the present California coastal areas.
Following establishment of California in 1849, San Jose became the first capital of the new state (Santa Clara County 2012).  Subsequently, the capital was moved to Vallejo in 1852, Benicia in 1853, and finally Sacramento in 1854 (California 2011). 
As communities Following California statehood in 1849, ranching and farming communities were established in the Central Valley following the discovery of gold, interior valleys of the San Francisco Bay Area Region were established as ranching and farming centers (Santa Clara County 2012; CCWD et al. 2009; ECCCHCPA et al. 2006).  Starting in the late 1800s, expansion of the railroads in the area and use of improved irrigation systems led to the expansion of agriculture throughout the area.  In mid-1900s, industrial expansion occurred in Contra Costa, Alameda, and Santa Clara counties related to food processing, petroleum processing, ship building, and technologies related to electronics, biotechnology, and many other opportunities.
History of the Central Coast Region
The coast of San Luis Obispo County may have been viewed but not explored during the 1542 Juan Rodriguez Cabrillo expedition, but did not make landfall (Hoover et al. 1990:213).  In 1587, Pedro de Unamuno brought his ship into Morro Bay and explored inland to the present site of the City of San Luis Obispo and claimed the area for Spain.  Cermeño entered San Luis Obispo Bay in 1595 (Hoover et al. 1990:213).  
Cabrillo entered Santa Barbara Harbor (Puerto de Santa Bárbara) in 1542, and the area was further explored by Sebastían Viscaíno, who entered the Santa Barbara Channel in 1602.  
These explorations laid the foundation for the founding of five missions in the Central Coast Region considered in this EIS, including Mission San Miguel Arcángel in 1797, Mission San Luis Obispo de Tolosa in 1772, Mission La Purísima Concepción in 1787, Mission Santa Inés in 1804, and Mission Santa Barbara in 1786.  Ranchos were granted throughout the region in the 1830s and1840s (Hoover et al. 1990:359-366, 387).  
Following the California statehood, Rranching and farming continued to be the main economic activity of the Central Coast Region to the present.
History of the Southern California Region
In 1540, Hernando de Alarcon explored the inland areas of Southern California Region with an expedition that had explored the Colorado River.  In 1542, Cabrillo apparently became the first European to sight the coast of Southern California, including the Los Angeles area and Santa Catalina Island, although he did not make landfall (Hoover et al. 1990:143-145).  In 1602, Sebastian Vizcaino explored present San Clemente, Santa Catalina Islands, and San Pedro (Los Angeles 2005).
In 1769, Gaspar de Portolá explored a trail by land from present San Diego through present San Diego, Orange, and Los Angeles counties (Hoover et al. 1990:143-145).  He camped near the Los Angeles River and the Indian Village of Yang-Na (within the present City of Los Angeles).  This campsite was named by Father Crespí Nuestra Señora “la Reina de los Angeles de la Porciúncula” (Our Lady the Queen of the Angels of the Porciúncula).  In 1772, Pedro Fages made an inland journey from present San Diego through western Riverside County to San Luis Obispo to pursue Spanish army deserters (Hoover et al. 1990:143-145; Riverside County 2000).  In 1776, friar Francisco Garcés explored from present San Gabriel Valley to the Antelope Valley.  
Over 20 missions were established along the Southern California coastline, including Mission San Buenaventura in 1782, Mission San Fernando Rey de España in 1797,  Mission San Gabriel Arcángel in 1797 (near Portolá’s campsite), Mission San Juan Capistrano in 1776, Mission San Luis Rey de Francia in 1798, and Mission San Diego de Alcalá in 1769 (Los Angeles 2005).  Pueblos were established near the missions, including the Pueblo of Los Angeles in 1781.  
There was a little-known gold rush in the Southern California Region before the discovery of gold at Sutter’s Mill.  The first known discovery of gold in California was made between 1775 and 1780 in the Potholes district of southeastern California (located in present Imperial County to the east of the Southern California Region considered in this EIS (Clark 1970).  Other placer deposits were found in 1828 at San Ysidro in present San Diego County; 1835 and 1842 at San Francisquito Canyon in present Los Angeles County, and in 1842 at Placerita Canyon, respectively, in present Los Angeles County (Clark 1970; Vredenburgh 1991).  A minor gold rush ensued in the Southern California area.  Some of the mines continued to produce gold through the early 1990s. Borax mining started near Searles Dry Lake in 1862 (DWR 2009).  Silver mining started near present Ivanpah and Calico in the 1870s and 1880s.  
Jedediah Smith and Kit Carson led explorers and trappers into the Southern California Region in 1826 and 1830, respectively (DWR 2009).  Captain John C. Frémont explored the Antelope Valley in 1844 to connect to the Spanish Trail near Victorville (Hoover et al. 1990:145).
Following the end of Spanish Rule, funding for the missions was eliminated and the Mexican Government deeded the extensive land holdings to ranchos to develop ranches and orchardsthroughout California.  The ranchos primarily were cattle ranches; however, farming of trees and vines was initiated in Southern California at this time (Riverside County 2000).  Relatively major farming production started in present San Bernardino County in the 1840s with numerous vineyards.  Oranges and lemons became major agricultural crops between the 1850s and 1880s as railroads were built to transport the products.  
Water supply systems were constructed to provide water to missions and pueblo villages.  One of the first systems was the Zanja Madre that was constructed in 1781 to convey water to the pueblo in the present City of Los Angeles (Los Angeles 2005; DWR 2009).  The system was expanded in the 1850s and 1860s to convey water to vineyards and fruit orchards.  In 1877, the first legal claim for Colorado River water rights was filed, and a diversion dam and canal were constructed to convey water to the Palo Verde Valley and the town of Blythe (Riverside County 2000).  In 1886, the Gage Canal was completed to convey water to Riverside area; which led to rapid growth of the community and citrus orchards.  During the late 1800s and early 1900s, numerous dams and conveyance facilities were constructed in the area to support the communities and agriculture.
Known Cultural and Historical Resources
The following subsections describe Known known Ccultural and Historical Rresources in the counties within the Study Area.  Many of the known resources are located in portions of the counties that are not necessarily within the Study Area. 
 Known Cultural and Historical Resources of the Trinity River Region
Within Trinity County, a cultural resources records search of the Trinity River Region was conducted for the Trinity River Mainstem Fishery Restoration EIS/EIR (USFWS et al. 1999).  The area covered included 660 feet on either side of the Trinity River from Trinity Lake to the eastern boundary of Hoopa Valley Indian Reservation and the inundation areas of the Trinity Lake and Lewiston Reservoir.     More than 150 recorded cultural resources were identified along the mainstem Trinity River within Trinity County including 20 types of prehistoric and historic sites.  Among these were Native American villages, camps, and lithic scatters, historic Indian sites, mines, ditches, cabins, structures, a school, USFWS stations and campgrounds, cemeteries, a rock wall, trails, a wagon road, and a bridge.  Fifty-one sites are inundated within Trinity Lake and Lewiston Reservoir.  Few of these sites have been evaluated for eligibility to be included in the NRHP.  With respect to more recent historic sites in Trinity County, none of the sites listed in the NRHP sites, California State Historical Landmarks, California Register of Historical Resources, and/or Points of Interest are located within or along banks of the Trinity River (CSPOHP 2014a).
Within Humboldt County, numerous culturally sensitive areas are located along the lower Klamath and lower Trinity rivers.  The culturally sensitive areas include the areas along the riverbanks associated with religious and/or resource-producing important sites, in addition to specific known cultural resources.  There are many cultural resource locations in the Hoopa Valley Indian Reservation and Yurok Reservation, including villages, cemeteries, ceremonial and gathering areas, and along ridgeline corridors that were used for traveling between villages (Humboldt County 2012).  With respect to more recent historic sites in Humboldt County, none of the sites listed in the NRHP sites, California State Historical Landmarks, California Register of Historical Resources (CRHR), and/or Points of Interest are located within or along banks of the Trinity or Klamath rivers (CSPOHP 2014b).
Within Del Norte County, numerous culturally sensitive areas are located along the Lower Klamath River, including areas within the Yurok Reservation and the Resighini Rancheria along the southern shoreline of the mouth of the Klamath River at the Pacific Ocean (Del Norte County 2003).  The mouth of the Klamath River is of great spiritual significance for the Yurok people (Yurok Tribe 2005).  The Yurok Tribe has suggested that the entire Klamath River, including the Lower Klamath River, be designated as a Cultural Riverscape and be submitted for consideration as a National Register of Historic Places (Yurok Tribe 2005).  With respect to more recent historic sites in Del Norte County, none of the sites listed in the NRHP sites, California State Historical Landmarks, California Register of Historical Resources, and/or Points of Interest are located within or along banks of the Klamath River (CSPOHP 2014c).
Known Cultural and Historical Resources in the Central Valley Region
Known Cultural and Historical Resources in the Sacramento Valley
The Sacramento Central Valley Region consists of all or portions of Amador, Butte, Colusa, El Dorado, Glenn, Napa, Nevada, Placer, Plumas, Sacramento, Shasta, Solano, Sutter, Tehama, Yolo, and Yuba counties.  This region is rich in both historic- and prehistoric-period resources (Reclamation 1997), including large, deep midden sites (which generally contains waste materials that indicate human inhabitation) that provide information on prehistoric culture extending over thousands of years.  Middens, lithic scatters (typically, light concentrations of stone chipping waste with few formed artifacts, usually only on the ground surface, probably indicating repeated, temporary occupations by hunters), and bedrock mortar milling stations (for acorn processing) occur throughout the foothills.    
As described above, implementation of the alternatives considered in this EIS could affect cultural resources at CVP and SWP reservoir facilities and in areas that use CVP and SWP water that could experience land uses due to changes in CVP and SWP water supply availability.
Known Cultural Resources at CVP and SWP Reservoir Facilities in the Sacramento Valley
Recent cultural resource studies were conducted at and/or near Shasta Lake, Lake Oroville, and Folsom Lake.  
The studies near Shasta Lake surveyed approximately 8 percent of the study area and identified 261 cultural resources, including 190 prehistoric properties, 45 historic resources, and 26 properties with prehistoric and historic resources (Reclamation 2013a).  The prehistoric sites include habitation sites, artifact and lithic scatters, caves used as shelter, and cemeteries.  The historic sites included bridges, railways, a dam, buildings, ranches, orchards, mines, towns, and cemeteries.  Several prehistoric and historic cemeteries located within the inundation area were moved prior to completion of the Shasta Lake complex.  The Dog Creek Bridge is the only resource in this area that is listed on the NRHP.  Shasta and Keswick Dams were determined to be NRHP-eligible IS THIS TRUE?.
The studies near Lake Oroville identified 261 cultural resources, including 234 prehistoric properties, 462 historic resources, and 91 properties with prehistoric and historic resources (DWR 2007, DWR 2004).  Within the Lake Oroville inundation area, 93 prehistoric properties and 19 historic sites were identified prior to the completion of the reservoir.  The prehistoric sites include habitation sites, milling sites, quarries, artifact and lithic scatters, caves used as shelter, rock art, fishing and hunting grounds, battle sites, trails, and cemeteries.  The historic sites included bridges, railways, a dam, buildings, ranches, orchards, mines, towns, and cemeteries.  
Oroville Dam and peripheral dams, Thermalito Diversion Dam, Thermalito Forebay and Afterbay, Fish Barrier Dam, Hyatt Pumping-Generating Plant and Intake Structure, Thermalito Power Plant and Power Canal, Lake Oroville Visitor Center and Visitor Viewing Platform, and Feather River Fish Hatchery were determined to be NRHP-eligible IS THIS TRUE?.
The studies near Folsom Lake identified 185 prehistoric properties and 59 historic sites (Reclamation 2005b; Reclamation et al. 2006).  The prehistoric sites include habitation sites, middens, groundstones, and artifact and lithic scatters.  The historic sites included buildings, mining areas, and refuse dumps.  Folsom Dam was determined to be NRHP-eligible IS THIS TRUE?.
Known Cultural Resources at CVP and SWP Reservoir and Pumping Plant Facilities in the San Joaquin Valley
Recent cultural resource studies were conducted at and/or near New Melones Reservoir, San Luis Reservoir, and Millerton Lake and San Joaquin River downstream of Friant Dam.  
The studies near New Melones Reservoir surveyed approximately 78 percent of the study area and identified 725 cultural resources within the New Melones Reservoir area or within a quarter mile of this area (Reclamation 2010).  The prehistoric sites include habitation sites, artifact and lithic scatters, mortars, caves, rock art, and cemeteries.  The historic sites included bridges, buildings, ranches, orchards, towns, water and power systems, transportation infrastructure, and cemeteries.  Many of the sites are located within the inundation area.  However, substantial surveys were conducted prior to construction of New Melones Reservoir in the 1980s.
IS THE OLD NM POWERHOUSE NRHP-eligible?.
The studies near San Luis Reservoir identified 51 prehistoric and historic cultural resources (Reclamation 2012).  The prehistoric sites include habitation sites, and artifact and lithic scatters.  The historic sites included bridges, water infrastructure, buildings, ranches, orchards, towns, and cemeteries.  One of the major historic sites in this area is the remnant locations of Rancho San Luis Gonzaga.  Many portions of the ranch are located within the inundation area.  However, many of the structures were moved to a site near Pacheco Pass.  The remaining portions of the ranch were deeded to the State of California in 1992 to become part of the Pacheco State Park.  Rancho San Luis Gonzaga, a historic stock ranch landscape, has been designated by the state to be a Historic District/Cultural Landscape that is potentially NRHP-eligible and CRHR-eligible.  
IS SAN LUIS Dam NRHP-eligible?.
Recent studies along the San Joaquin River identified 19 prehistoric sites within the seasonal inundation area of Millerton Lake (Reclamation and DWR 2011; Reclamation and State Parks 2010).  Additional sites are located within the area of the lake that is constantly inundated.  Some of the known sites include the remains of Kuyu Illik; the Dumna “head” village; the Kechaye/”Dumna” village of Sanwo Kianu; remains of Fort Miller, Millerton, and Collins Sulphur Springs; and prehistoric sites with housepits, mortars, grinding sticks, and rock alignments (Reclamation and State Parks 2010).
Along the San Joaquin River downstream of Friant Dam (which forms Millerton Lake) to the confluence of the Merced River, 84 prehistoric sites, 18 historic sites, and 7 sites with both prehistoric and historic resources were identified as part of the San Joaquin River Restoration Program.  The prehistoric sites include habitation sites, artifact and lithic scatters, and bedrock milling features.  The historic sites included bridges, buildings, ranches, orchards, towns, water and power systems, and transportation infrastructure.  
The Friant Dam, Friant-Kern Canal, associated features (berms, siphons, control structures, inlets, outlets, and check structures), approximately 40 bridges that cross the canal, and Little Dry Creek Wasteway Facility are considered historic resources (Reclamation and State Parks 2010; Reclamation et al. 2011b).  The Friant Dam and Friant-Kern Canal was determined to be NRHP-eligible IS THIS TRUE?.
Are Delta Cross Channel and the CVP and SWP pumping plants NRHP-eligible?.
Known Cultural Resources in the areas that use CVP and SWP Water Supplies in the Central Valley
There are numerous cultural and historical resources in the Central Valley, as summarized in Table 17.1  Most of the cultural resources are located within areas that would not be affected by land use changes that could result from changes in CVP and SWP water supplies.  The resources listed in Table 17.1 also include the sites described above near CVP and SWP facilities.
Table 17.1 summarizes the known cultural and historical resources of the Central Valley Region by county.  The estimated total percentage is shown of the land area of each county that was reported surveyed for cultural resources descriptions in the Draft Central Valley Project Improvement Act – Programmatic Environmental Impact Statement (Reclamation 1997).   


Table 17.1 Known Cultural and Historical Resources of the Central Valley Region
	County,
	Known Historic Site Types
	Known Prehistoric Site Typesb

	Butte
	Architecture, economic and 
industrial sites and features, mining sites and features, early settlements, structures, log flumes, 26 NRHP properties, 8 California Historical Landmarks, and 21 California Points of Historical Interest (Reclamation 1997; CSPOHP 2014e).
	Habitation sites, temporary camps, burials, milling stations, rock shelters, lithic scatters, petroglyphs.  1,198 Known Prehistoric Site Types (Reclamation 1997).

	Colusa
	Architecture, economic and 
industrial, cemeteries, trails, early settlements, 7 NRHP properties, 3 California Historical Landmarks, and 3 California Points of Historical Interest (Reclamation 1997; CSPOHP 2014g).
	Habitation sites, temporary camps, lithic scatters, petroglyphs, milling stations, quarries.  115 Known Prehistoric Site Types (Reclamation 1997).

	El Dorado
	Architecture, economic and 
industrial, exploration, 
mining sites and features, early settlements, water-transmission ditches and flumes, logging sites and features, 18 NRHP proper-ties, 30 California Historical Landmarks, 8 California Points of Historical Interest; numerous historic sites, such as mining features, building foundations, trash scatters, and bridges, were inundated by Folsom Lake (Reclamation 1997; CSPOHP 2014h).
	Habitation sites, temporary camps, lithic scatters, quarries, rock circles, burials.  595 Known Prehistoric Site Types (Reclamation 1997).

	Fresno
	Architecture, arts/leisure, economic and industrial, exploration, early settlements, military, religion, and social/education, 38 NRHP properties, 8 California Historic Landmarks, and 13 of which are California Points of Historical Interest (Reclamation 1997; CSPOHP 2014i).  
	Occupation sites with midden and house pits, temporary camps, milling stations, lithic scatters, quarries, cemeteries, pictographs and petroglyphs, trails, rock cairns, and rock shelter sites.  2,603 Known Prehistoric Site Types (Reclamation 1997).

	Glenn
	Economic and industrial, exploration, cemeteries, trails, early settlements, 2 NRHP properties, 2 California Historical Landmarks, and 17 California Points of Historical Interest (Reclamation 1997; CSPOHP 2014j).
	Habitation sites, temporary camps, lithic scatters, petroglyphs.  373 Known Prehistoric Site Types (Reclamation 1997).

	Kern
	Architectural, economic and industrial, exploration, early settlements, government, military, religion, social and education, 20 NRHP properties, 47 California Historic Landmarks, and 11 California Points of Historical Interest (Reclamation 1997; CSPOHP 2014k).
	Lithic scatters, occupation sites, milling stations, artifact scatters, burials, rock rings, cairns, quarries, temporary camps, and rock art.  3,850 Known Prehistoric and Historic Site Types (Reclamation 1997).

	Kings
	Economic and industrial, exploration, early settlements, religion,  4 NRHP properties, 3 California Historic Landmarks; the San Luis Canal, the only CVP facility in Kings County, has no historic or architectural resources in its vicinity (Reclamation 1997; CSPOHP 2014l).
	Occupation and burial sites, house pits, lithic scatters, milling stations, temporary camps, and charm stone caches.  56 Known Prehistoric Site Types (Reclamation 1997).

	Madera
	Architecture, economic and industrial, exploration, early settlements, religion, 2 NRHP property, 1 California Historic Landmarks, and 9 California Points of Historical Interest (Reclamation 1997; CSPOHP 2014n).
	Lithic scatters, milling stations, occupation sites, house pits, acorn granaries, quarries, and petroglyphs.  2,043 Known Prehistoric Site Types (Reclamation 1997).

	Merced
	Architecture, economic and industrial, exploration, early settlements, government, religion, 14 NRHP properties, 5 California Historic Landmarks, 1 CRHR properties, and 8 California Points of Historical Interest (Reclamation 1997; CSPOHP 2014p).
	Lithic scatters, tool scatters, house pits, milling stations, temporary camps, habitation sites, burials, intaglios, and rock shelter sites.  316 Known Prehistoric Site Types (Reclamation 1997).

	Napa
	Architecture, arts/leisure, economic and industrial, exploration and settlement, military, religion, social and education, cemeteries, 76 NRHP properties, 17 California Historical Landmarks, and 13 California Points of Historical Interest (Reclamation 1997; CSPOHP 2014q).
	Habitation sites with housepits, temporary camps, lithic scatters, petroglyphs, milling stations, quarries, ceremonial sites and features, rock shelters, shell middens, burials.  700 Known Prehistoric Site Types (Reclamation 1997).

	Placer
	Arts/leisure, economic and 
industrial, exploration, social/education, trails, cemeteries, early settlements  18 NRHP properties, 20 California Historical Landmarks, 21 California Points of Historical Interest;  numerous historic sites, such as mining features, building foundations, trash scatters, and bridges, were inundated by Folsom Lake, which is a CVP facility (Reclamation 1997; CSPOHP 2014s).
	Habitation sites, temporary camps, rock shelters, milling stations, quarries, burials, lithic scatters, ceremonial sites and features, rock alignments, petroglyphs.  627 Known Prehistoric Site Types (Reclamation 1997).

	Plumas
	Architecture, early settlements, 6 NRHP properties, 13 California Historical Landmarks, and 5 California Points of Historical Interest (Reclamation 1997; CSPOHP 2014t).
	1,639 prehistoric sites in Plumas County (Plumas County 2012).Habitation sites, temporary camps, lithic scatters.

	Sacramento
	Architecture, arts/leisure, economic and industrial, exploration, government, military, religion, social and education, trails, cemeteries, early settlements, forts, railroads, 90 NRHP properties, 56 California Historical Landmarks, , 4 CRHR properties, 20 California Points of Historical Interest; numerous historic sites, such as mining features, building foundations, trash scatters, and bridges, were inundated by Folsom Lake; the Folsom Mining District surrounds Lake Natoma (Reclamation 1997; CSPOHP 2014u).

There are over 40 historic sites along the Sacramento River between Sutter County boundary and Freeport (Reclamation 2005b); including Natomas Main Drainage Canal, Town of Freeport, Sacramento Weir, Yolo Bypass, homes and farms, and a church.

There are 14 historic sites along the American River between Folsom Dam and the confluence with the Sacramento River (Reclamation 2005b).
	Habitation sites, temporary camps, rock shelters, milling stations.  407 Known Prehistoric Site Types (Reclamation 1997).  

There are 24 prehistoric sites along the Sacramento River between Sutter County boundary and Freeport (Reclamation 2005b).  

There are 22 prehistoric sites along the American River between Folsom Dam and the confluence with the Sacramento River (Reclamation 2005b).

	San Joaquin
	Architecture, economic and industrial, exploration, early settlement, military, religion, social/education; 31 NRHP properties, 25 California Historic Landmarks, 3 CRHR properties, and 7 are California Points of Historical Interest (Reclamation 1997; CSPOHP 2014v).
	Lithic scatters, tool scatters, occupation sites, milling stations, burials, and temporary camps.  189 Known Prehistoric Site Types (Reclamation 1997).

	Shasta
	Architecture, economic and 
industrial, exploration, early settlements, military, religion, social/education, logging and sawmilling, mining sites and features, dams and reservoirs, trails and wagon roads, ferries, cemeteries, railroads, 26 NRHP properties, 19 California Historical Landmarks, 1 CRHR properties, 15 California Points of Historical Interest (Reclamation 1997; CSPOHP 2014w).
The Anderson-Cottonwood Irrigation District Diversion Dam has been determined to be eligible for NRHP listing (Reclamation 2013a).

	Habitation sites, temporary camps, lithic and artifact scatters, milling stations, quarries, surface rock alignments, cave and rock shelter sites, ceremonial sites and features, petroglyphs, cemeteries, and fishing stations.  1,419 Known Prehistoric Site Types.  Many of these sites occur along the Sacramento River near Redding and between Battle Creek and Table Mountain (Reclamation 2013a).

	Solano
	Architecture, economic and 
industrial, exploration, government, military, religion, and social and education, early settlements, cemeteries, 23 NRHP properties, 14 California Historical Landmarks, and 9 California Points of Historical Interest (Reclamation 1997; CSPOHP 2014x).
	Habitation sites (including large shell middens), temporary camps, lithic and artifact scatters, ceremonial sites and features.  300 Known Prehistoric Site Types (Reclamation 1997).

	Stanislaus
	Economic and industrial, exploration, early settle-ments, 21 NRHP properties, 5 California Historic Landmarks, and 7 are California Points of Historical Interest; the former right-of-way for the Patterson and Western Railroad, which was constructed in 1916, bisects the Delta-Mendota Canal (Reclamation 1997; CSPOHP 2014y).
	Lithic scatters, occupation sites, tool scatters, rock art, quarries, milling stations, burials, house pits, temporary camps, intaglios, rock shelter sites, rock alignments, and fire-affected rock scatters.  280 Known Prehistoric Site Types (Reclamation 1997).

	Sutter
	Architecture, economic/
industrial, exploration, early settlements, government, religion, social/education, 7 NRHP properties, 2 California Historical Landmarks, and 22 California Points of Historical Interest (Reclamation 1997; CSPOHP 2014z).
	Habitation sites, temporary camps, lithic and artifact scatters, milling sites.  62 Known Prehistoric Site Types (Reclamation 1997).

	Tehama
	Architecture, economic and 
industrial, exploration, early settlements, government, military, religion, social and education, ferry sites, 10 NRHP properties, 3 California Historical Landmarks, and 1 California Point of Historical Interest (Reclamation 1997; CSPOHP 2014aa).
	Habitation sites, temporary camps, lithic and artifact scatters, milling stations, quarries, cave and rock shelter sites, ceremonial sites and features (possibly showing celestial alignments), petroglyphs, cemeteries, fishing stations, and trails.  1,415 Known Prehistoric Site Types (Reclamation 1997).

	Tulare
	Economic and industrial, exploration, early settle-ments, government, social/education, 34 NRHP properties, 8 California Historic Landmarks, and no California Points of Historical Interest (Reclamation 1997; CSPOHP 2014ab).
	Lithic scatters, milling stations, occupation sites, burials, artifact scatters, rock art, quarries, rock cairns, and rock rings.  1,857 Known Prehistoric Site Types (Reclamation 1997).

	Yolo
	Architecture, arts/leisure, economic and industrial, exploration, government, religion, social/education, early settlements, 21 NRHP properties, 2 California Historical Landmarks, 1 CRHR properties, and 8 California Points of Historical Interest (Reclamation 1997; CSPOHP 2014ad).
	Habitation sites, temporary camps, lithic and artifact scatters, milling stations, petroglyphs, cemeteries, and possible fishing stations along Putah and Cache Creeks, the Sacramento, and ephemeral tributaries to these watercourses.  175 Known Prehistoric Site Types (Reclamation 1997).  Includes possible fishing stations along Putah and Cache Creeks, the Sacramento, and ephemeral tributaries to these watercourses.  

	Yuba/15
	Architecture, economic and 
industrial, exploration, religion, social/education,early settlements, mining sites, levees, 10 NRHP properties, 6 California Historical Landmarks, and 14 California Points of Historical Interest (Reclamation 1997; CSPOHP 2014ae). 
	Habitation sites and associated housepits, milling stations, artifact and lithic scatters, rock shelters, cemeteries, petroglyphs.  1,112 Known Prehistoric Site Types (Reclamation 1997).



Recent cultural resource studies were conducted at and/or near New Melones Reservoir, San Luis Reservoir, and Millerton Lake and San Joaquin River downstream of Friant Dam.  
The studies near New Melones Reservoir surveyed approximately 78 percent of the study area and identified 725 cultural resources within the New Melones Reservoir area or within a quarter mile of this area (Reclamation 2010).  The prehistoric sites include habitation sites, artifact and lithic scatters, mortars, caves, rock art, and cemeteries.  The historic sites included bridges, buildings, ranches, orchards, towns, water and power systems, transportation infrastructure, and cemeteries.  Many of the sites are located within the inundation area.  However, substantial surveys were conducted prior to construction of New Melones Reservoir in the 1980s.
IS THE OLD NM POWERHOUSE NRHP-eligible?.
The studies near San Luis Reservoir identified 51 prehistoric and historic cultural resources (Reclamation 2012).  The prehistoric sites include habitation sites, and artifact and lithic scatters.  The historic sites included bridges, water infrastructure, buildings, ranches, orchards, towns, and cemeteries.  One of the major historic sites in this area is the remnant locations of Rancho San Luis Gonzaga.  Many portions of the ranch are located within the inundation area.  However, many of the structures were moved to a site near Pacheco Pass.  The remaining portions of the ranch were deeded to the State of California in 1992 to become part of the Pacheco State Park.  Rancho San Luis Gonzaga, a historic stock ranch landscape, has been designated by the state to be a Historic District/Cultural Landscape that is potentially NRHP-eligible and CRHR-eligible.  
IS SAN LUIS Dam NRHP-eligible?.
Recent studies along the San Joaquin River identified 19 prehistoric sites within the seasonal inundation area of Millerton Lake (Reclamation and DWR 2011; Reclamation and State Parks 2010).  Additional sites are located within the area of the lake that is constantly inundated.  Some of the known sites include the remains of Kuyu Illik; the Dumna “head” village; the Kechaye/”Dumna” village of Sanwo Kianu; remains of Fort Miller, Millerton, and Collins Sulphur Springs; and prehistoric sites with housepits, mortars, grinding sticks, and rock alignments (Reclamation and State Parks 2010).
Along the San Joaquin River downstream of Friant Dam (which forms Millerton Lake) to the confluence of the Merced River, 84 prehistoric sites, 18 historic sites, and 7 sites with both prehistoric and historic resources were identified as part of the San Joaquin River Restoration Program.  The prehistoric sites include habitation sites, artifact and lithic scatters, and bedrock milling features.  The historic sites included bridges, buildings, ranches, orchards, towns, water and power systems, and transportation infrastructure.  
The Friant Dam, Friant-Kern Canal, associated features (berms, siphons, control structures, inlets, outlets, and check structures), approximately 40 bridges that cross the canal, and Little Dry Creek Wasteway Facility are considered historic resources (Reclamation and State Parks 2010; Reclamation et al. 2011b).  The Friant Dam and Friant-Kern Canal was determined to be NRHP-eligible IS THIS TRUE?.
Known Cultural and Historical Resources in the Delta and Suisun Marsh
The Delta and Suisun Marsh are located within southwestern Sacramento County, northwestern San Joaquin County, eastern Yolo and Solano counties, and northeastern Contra Costa County (which is discussed in the following subsection 17.3.5.3, Known Cultural and Historical Resources in the San Francisco Bay Area Region).    
The Delta and Suisun Marsh contain many of the same type of historic-period and prehistoric-period resources found in the southern Sacramento Valley.  The prehistoric sites reflect a wide variety of occupational and resource procurement activities.  Historic sites are primarily related to settlement, transportation infrastructure, and agricultural pursuits.  Many of the prehistoric sites in the Delta have been buried by the alluvium.  In the 1990s, a total of 192 prehistoric sites were known to occur in the Delta area (CALFED 1997).
The Montezuma Slough Rural Historic Landscape is located within Suisun Marsh and extends along Montezuma Slough from Collinsville to Grizzly Bay (Reclamation et al. 2010).  The landscape includes historic buildings, structures, sites, water supply infrastructure, railroads, levees, shipwrecks, boat landings, and deliberate landscaping using eucalyptus trees for windbreaks.  This area may be NRHP-eligible.
Table 17.1 summarizes the known cultural resources of Sacramento, San Joaquin, Yolo, and Solano counties, including areas within the Delta and Suisun Marsh.  Table 17.2 summarizes the known cultural resources of the San Francisco Bay Area, including Contra Costa County.
Known Cultural and Historical Resources at CVP and SWP Facilities in the Delta and Suisun Marsh
 Are Delta Cross Channel and the CVP and SWP pumping plants NRHP-eligible?.
Known Cultural and Historical Resources in the San Francisco Bay Area Region
The San Francisco Bay Area Region includes Alameda, Contra Costa, Santa Clara, and San Benito counties.  Much of this region is highly urbanized and that development has affected archaeological resources.  There are numerous cultural and historical resources in the San Francisco Bay Area Region, as summarized in Table 17.2  Most of the cultural resources are located within areas that would not be affected by land use changes that could result from changes in CVP and SWP water supplies.  
Table 17.2 summarizes the known cultural resources of the San Francisco Bay Area Region by county.  
 
Table 17.2 Known Cultural and Historical Resources of the San Francisco Bay Area Region

	County
	Known Historic Site Types
	Known Prehistoric Site Types

	Alameda
	Architecture, industrial sites and features, education, historic settlement, churches, ranchos, and other structures, 141 NRHP properties, 34 California Historical Landmarks, 2 CRHR properties, and 4 California Points of Historical Interest (CSPOHP 2014af).
	Milling stations, habitation sites, temporary camps, lithic scatters, burials, rock shelters.  No comprehensive inventory of prehistoric sites in Alameda County (Zone 7 2006).

	Contra Costa
	Architecture, economic and industrial sites and features, mining sites and features, early settlements, cemeteries, structures, transportation infrastructures, 40 NRHP properties, 13 California Historical Landmarks, 1 CRHR property, and 12 California Points of Historical Interest (CSPOHP 2014ag).
	Habitation sites, temporary camps, burials, milling stations, rock shelters, lithic scatters.  No comprehensive inventory of prehistoric sites in Contra Costa County (Contra Costa County 2005).  Up to 41 sites were identified in the Kellogg Creek Historic District near Los Vaqueros Reservoir (CCWD et al. 2009).

	San Benito
	Architecture, economic and industrial, exploration, early settlements, mining, religion, 12 NRHP properties, 5 California Historic Landmarks, and 2 California Points of Historical Interest (Reclamation 1997; CSPOHP 2014ah).  These sites include Fremont Peak, New Idria Mine, and the Pinnacles East Entrance Historical District for the Pinnacles National Monument (San Benito County 2010).
	Habitation sites, temporary camps, burials, milling stations, rock shelters, lithic scatters.  180 Known Prehistoric Site Types (Reclamation 1997).

	Santa Clara
	Architecture, economic and industrial, agriculture and food processing, fire stations, broadcasting, military, transportation, cemeteries, hospitals, religion, trails, early settlements, 101 NRHP properties, 41 California Historical Landmarks, and 58 California Points of Historical Interest (CSPOHP 2014ai; ) .  Santa Clara County also includes five historic districts included in the NRHP and Heritage Resource Inventory (Santa Clara County 1994).
	Habitation sites, temporary camps, lithic scatters, petroglyphs, fishing sites, milling stations.  Between 1912 and 1960, 43 sites were recorded in the Santa Clara Valley portion of Santa Clara County (Santa Clara 2012).


Known Cultural and Historical Resources in the Central Coast and Southern California Regions
The Central Coast Region includes San Luis Obispo and Santa Barbara counties.  Within the Central Coast Region, the SWP provides water supplies to portions of San Luis Obispo and Santa Barbara counties.  Within the Southern California Region, the SWP provides water supplies to portions of Ventura, Los Angeles, Orange, Riverside, San Bernardino, and San Diego counties.  Table 17.3 lists the known cultural resources in these Central Coast and Southern California Region counties.  There are numerous cultural and historical resources in the Central Coast and Southern California regions, as summarized in Table 17.3  Most of the cultural resources are located within areas that would not be affected by land use changes that could result from changes in SWP water supplies.
Table 17.3 Known Cultural and Historical Resources of the Central Coast and Southern California Regions

	County
	Known Historic Site Types
	Known Prehistoric Site Types

	San Luis Obispo
	Architecture, economic and industrial sites and features, early settlements, cemeteries, structures, transportation infrastructures, 34 NRHP properties, 2 California Historical Landmarks, and 4 California Points of Historical Interest (CSPOHP 2014ao).
	The San Luis Obispo County General Plan (San Luis Obispo County 2010) included a map withdiscusses several hundred prehistoric resources throughout San Luis Obispo County related to the Chumash people (San Luis Obispo County 2010).

	Santa Barbara
	Architecture, economic and industrial sites and features, early settlements, cemeteries, structures, religious, military, transportation infrastructures, 43 NRHP properties, 16 California Historical Landmarks, and 7 California Points of Historical Interest (CSPOHP 2014ap).  
	The 2010 Santa Barbara Conservation Element of the Comprehensive Plan (Santa Barbara County 2010) noted prehistoric resources throughout Santa Barbara County related to the Chumash people (Santa Barbara County 2010).

	Los Angeles
	Architecture, economic and industrial sites and features, early settlements, cemeteries, structures, transportation infrastructures, education, religious, 431 NRHP properties, 90 California Historical Landmarks, 6 CRHR property, and 65 California Points of Historical Interest (CSPOHP 2014aj).
	There are oOver 4,196 prehistoric sites in Los Angeles County, including the site of the Puvunga Indian Village and Vasquez Rocks (SCAG 2011).

	Orange
	Architecture, economic and industrial sites and features, early settlements, cemeteries, structures, religious, military, transportation infrastructures, 108 NRHP properties, 24 California Historical Landmarks, and 20 California Points of Historical Interest (CSPOHP 2014ak).
	There are oOver 1,710 prehistoric sites in Orange County, including the site of the Black Star Canyon Indian Village and Fairview Indian Site (SCAG 2011).  The 2005 Orange County General Plan (; Orange County 2005) presented 8 general areas of sensitivity for prehistoric archeology.

	Riverside
	Architecture, economic/and industrial sites and features, early settlements, cemeteries, structures, education, water and transportation infrastructures, 52 NRHP properties, 23 California Historical Landmarks, and 72 California Points of Historical Interest (CSPOHP 2014al).
	There are oOver 19,858 prehistoric sites in Orange County, including the site of the Desert Intaglios, site of the Indian Village of Pochea, Carved Rock, Painted Rock, and Hemet Maze (SCAG 2011).  Some of the Cahuilla, Serrano, and Luiseño communities were inundated within Lake Perris (Reclamation and DWR 2003).

	San Bernardino
	Architecture, economic and industrial sites and features, early settlements, cemeteries, structures, transportation infrastructures, 56 NRHP properties, 39 California Historical Landmarks, 2 CRHR property, and 119 California Points of Historical Interest (CSPOHP 2014am).
	There are oOver 29,480 prehistoric sites in San Bernardino County, including the Calico “Early Man” Site (SCAG 2011).   

	San Diego
	Architecture, economic/industrial sites and features, early settlements, cemeteries, structures, religious, transportation infrastructures, 130 NRHP properties, 63 California Historical Landmarks, 3 CRHR property, and 16 California Points of Historical Interest (CSPOHP 2014an).
	The San Diego County General Plan (San Diego County 2011a) discussed that there are many prehistoric sites within San Diego County; however the number and locations are not identified to protect the resources (San Diego County 2011a).  One of the most significant sites is the C. W.  Harris Site Archaeological District that is listed on the NRHP and represents more than 9,000 years of occupation in the San Dieguito River Valley.

	Ventura
	Architecture, economic and industrial sites and features, early settlements, cemeteries, structures, religious, water and transportation infrastructures, 34 NRHP properties, 11 California Historical Landmarks, and 4 California Points of Historical Interest (CSPOHP 2014aq).
	There are oOver 1,806 prehistoric sites in San Bernardino County, including the Anacapa Island Archaeological District (SCAG 2011).  



Environmental Consequences
This section describes the potential mechanisms for change in cultural resources; quantitative and qualitative analytical methods; effects of the analyses; potential mitigation measures; and cumulative effects.
Potential Mechanisms for Change in Cultural Resources
As described in Chapter 4, Approach to Environmental Analysis, the environmental consequences assessment considers changes in cultural resources conditions related to changes in CVP and SWP operations under the alternatives as compared to the No Action Alternative and Second Basis of Comparison.  
Analysis of Operational Impacts
Changes in CVP and SWP operations under the alternatives as compared to the No Action Alternative and Second Basis of Comparison could change the potential for increased exposure of cultural resources at reservoirs that store CVP and SWP water and on irrigated agricultural lands that use CVP and SWP water supplies.
Changes in Potential Exposure of Cultural Resources at Reservoirs that Store CVP and SWP Water: A range of pre-historic to historic resources frequently occur within the inundation areas of reservoirs.  In some cases, cultural resources are within the soil strata or caves along the sides of the inundated areas of the reservoirs.  In other cases, historic resources remain within the inundated areas, such as houses and commercial buildings within Shasta Lake.  Although the surface water elevations within the reservoirs would occur within the historical ranges of elevations, increased frequency of extremely low reservoir elevations result in an increased potential of exposure of the cultural resources.
Changes in Potential Exposure of Cultural Resources at Irrigated Agricultural Lands: Cultural resources occur within the soil strata throughout California.  Infrastructure development frequently has disturbed cultural resources to depths of more than 20 feet in communities due to construction of wastewater and storm sewer pipelines, basements, roadways, and parking garages.  Disturbances in agricultural areas have occurred at shallower depths as lands were graded and cultivation occurred.  Reduction in CVP and SWP water supplies could result in reduced irrigated agricultural lands over a long-term period; which could lead to conversion of those lands to municipal or industrial land uses and associated increased potential of exposure of cultural resources.
Effects Related to Water Transfers
Due to the nature of water transfer activities, it is not anticipated that water transfers would increase potential exposure to cultural resources at reservoirs that store CVP and SWP water supplies or lands that are irrigated with CVP and SWP water supplies, as described below. 
Projecting changes to cultural resources conditions related to water transfer activities is difficult because specific water transfer actions to make the water available, convey the water, and/or use of the water would change each year due to changing hydrological conditions, CVP and SWP water availability, specific local agency operations, and local cropping patterns, as described in Chapter 5, Surface Water Resources and Water Supplies.  Reclamation has recently completed several regional water transfer environmental documents which evaluated the potential changes in cultural resources conditions related to water transfer actions (Reclamation 2013b, 2014a, 2014b, 2014c).  These documents provided programmatic environmental analyses of cultural resources changes that could occur.  
Historically water transfer programs generally have been developed on an annual basis.  Recently, Reclamation has evaluated longer term water transfer programs and programmatic water transfer programs that provide flexibility to accommodate subsequent transfer agreements.  It is anticipated that water would continue to be transferred between subbasins, including:
Transfers between areas within the Sacramento Valley.
Transfers between areas within the San Joaquin Valley.
Transfers between areas in the Sacramento Valley and areas in the San Joaquin Valley.  
Transfers between areas in the Sacramento Valley or San Joaquin Valley to the San Francisco Bay Area, Central Coast, and/or Southern California regions.
Under all of the alternatives and Second Basis of Comparison, it is assumed that these transfers would continue to occur each year with protective measures included in the project description or related mitigation measures.  
Surface water elevations in CVP and SWP reservoirs due to transfer programs under the alternatives and Second Basis of Comparison could be affected for a short-time during a water year; however, because the transferred water would have been released for the seller’s use, the end of September storage elevations would be similar with or without the transfer.  Therefore, there would not be an increase in potential for exposure for cultural resources at CVP and SWP reservoirs.  
Transfer programs generally involve annual crop changes using temporary crop idling or shifting which do not result in land use changes.  Therefore, there would not be an increase in potential for exposure on irrigated lands.
Analysis of Construction Impacts
As described in Chapter 3, Description of Alternatives, there are several ongoing projects that are assumed to be implemented by 2030, such as Grasslands Bypass Project which is currently under construction.  It is assumed that these projects would be included in the No Action Alternative, all other alternatives, and Second Basis of Comparison.  The 2030 conditions assume the projected long-term conditions for each ongoing project as described in their respective environmental documents.  This analysis does not address the construction activities of each ongoing project because those impacts were addressed in separate environmental documents for each project.  It is assumed that implementation, including construction activities, of these actions would be complete by 2030 except for implementation of Suisun Marsh Habitat Management, Preservation, and Restoration Plan which would be implemented by the Year 2041 (Reclamation et al. 2011a).  
As described in Chapter 3, Description of Alternatives, some actions identified in the 2009 National Marine Fisheries Service (NMFS) biological opinion (BO), such as implementation of fish passage or installation of temperature control devices at CVP dams, could require construction under the No Action Alternative and Alternatives 2, 5, and 6.  Specific implementation actions, including potential construction activities, are not identified at this time.  Future environmental documents would be prepared to analyze potential environmental consequences related to specific construction and operations.  Future conditions in 2030 assume projected long-term conditions that would occur due to operations of these actions.  However, this analysis does not evaluate specific construction impacts which would be analyzed in future environmental documents.
Assessment Methods to Analyze Changes in Cultural Resources
The analysis of changes in cultural resources as presented in this chapter include quantitative methods using available numerical tools and qualitative methods for analyses that cannot be simulated with available numerical tools.
As described in Chapter 4, Approach to Environmental Analysis, the Environmental Consequences analysis compares conditions under the Second Basis of Comparison and Alternatives 1 through 5 to conditions under the No Action Alternative; and compares conditions under Alternatives 1 through 5 to conditions under the Second Basis of Comparison.
Quantitative Analyses of Changes in Potential Exposure of Cultural Resources at Reservoirs that Store CVP and SWP Water
The CalSim II model is used to simulate CVP and SWP operations, as described in Chapter 5, Surface Water Resources and Water Supplies.  The model output includes monthly reservoir elevations for CVP and SWP reservoirs in the Central Valley and Trinity Lake.  The end of September reservoir elevations in dry and critical dry water years generally indicate low reservoir elevations.  To assess changes in potential exposure of cultural resources, changes in reservoir storage elevations for the end of September in dry and critical dry years were compared between alternatives and the No Action Alternative and Second Basis of Comparison.  Changes in long-term average reservoir storage elevations for the end of September also were compared to indicate an overall change in storage elevations between alternatives and the No Action Alternative and Second Basis of Comparison.  
Qualitative Analyses of Changes in Potential Exposure of Cultural Resources at Reservoirs that Store CVP and SWP Water
Reservoirs in the San Francisco Bay Area, Central Coast, and Southern California regions store water from multiple water supplies including CVP and SWP water.  Several of these reservoirs are owned and operated by the Department of Water Resources (DWR) for the SWP.  However, these SWP reservoirs are not included in the CalSim II model simulation.  Other reservoirs that store CVP and SWP water are owned and operated by local and regional agencies, and are used to store water from multiple water sources.  These reservoirs also are not included in the CalSim II model simulation.  However, reductions in CVP and SWP water deliveries to the areas located to the south of the Delta are assumed to increase the potential for decreased reservoir elevations and related exposure of cultural resources.
 Quantitative Analyses of Changes in Potential Exposure of Cultural Resources at Irrigated Agricultural Lands
The SWAP model is used to evaluate changes in irrigated agricultural acreage in the Central Valley, as described in Chapter 12, Agricultural Resources.  To assess changes in potential exposure of cultural resources, long-term changes in irrigated acreage in the Central Valley were compared between alternatives and the No Action Alternative and Second Basis of Comparison.  Changes during dry and critical dry water years were not considered because these would be temporary and would not result in land use changes.  
Qualitative Analyses of Changes in Potential Exposure of Cultural Resources at Irrigated Agricultural Lands
Irrigated acreage occurs in the San Francisco Bay Area, Central Coast, and Southern California regions that use CVP and SWP water.  This irrigated acreage is not included in the SWAP model simulation, as described in Chapter 12, Agricultural Resources.  However, changes in irrigated acreage in response to reductions in CVP and SWP water deliveries are assumed to occur in a similar manner that is projected in the Central Valley Region.  Changes during dry and critical dry water years were not considered because these would be temporary and would not result in land use changes.
Bases of Comparison
This EIS includes two bases of comparison, as described in Chapter 3, Description of Alternatives: the No Action Alternative and the Second Basis of Comparison.  Both of these bases are evaluated at 2030 conditions.
No Action Alternative
As described in Chapter 3, Description of Alternatives, the No Action Alternative is based upon the continued coordinated long-term operation of the CVP and SWP by 2030, including implementation of the 2008 USFWS BO and the 2009 NMFS BO Reasonable and Prudent Alternative (RPA) actions.  
The No Action Alternative also includes changes not related to the coordinated long-term operation of the CVP and SWP, including changes in CVP and SWP operations due to climate change and sea level rise, increased CVP and water rights water demand in portions of the Sacramento Valley, and implementation of reasonable and foreseeable non-CVP or SWP water resources management projects to provide water supplies, as described in Chapter 5, Surface Water Resources and Water Supplies.  Therefore, long-term average CVP and SWP water supply deliveries by 2030 would decline as compared to historical long-term average deliveries.  The frequency of low CVP and SWP reservoir elevations at the end of September also would increase by 2030 as compared to historical conditions.
As described in Chapter 3, Description of Alternatives, programs that could increase available water supplies for irrigated agricultural land to avoid changes in irrigated acreage were identified, including:
Water Transfer Program for the San Joaquin River Exchange Contractors Water Authority, 2014-2038 (Reclamation 2013b).
Continuation of annual water transfers based upon water supply availability and conveyance opportunities.
Initial implementation of the SGMA Sustainable Groundwater Management Plans.
Trinity River Region
Potential Exposure of Cultural Resources at Reservoirs that Store CVP and SWP Water 
Trinity Lake and Lewiston Reservoir are the CVP reservoirs in the Trinity River Region.  Due to climate change and related lower snowfall, end of September low reservoir elevations in Trinity Lake would be lower in dry and critical dry years by 2030 as compared to recent historical conditions.  Lewiston Reservoir, a regulating reservoir, would be operated with daily changes similar to historical conditions.  Therefore, the potential for exposure of cultural resources at Trinity Lake would be greater under the No Action Alternative than recent historical conditions.
Potential Exposure of Cultural Resources at Irrigated Agricultural Lands 
There are no agricultural lands irrigated with CVP and SWP water supplies in the Trinity River Region.  Therefore, there would be no changes in potential exposure of cultural resources at irrigated lands under the No Action Alternative as compared to recent historical conditions.
Central Valley Region
Potential Exposure of Cultural Resources at Reservoirs that Store CVP and SWP Water 
Shasta Lake, Keswick Reservoir, Whiskeytown Lake, Lake Oroville, Thermalito Reservoir, Folsom Lake, Natomas Reservoir, Millerton Lake, New Melones Reservoir, and San Luis Reservoir are the CVP and SWP reservoirs in the Central Valley Region.  Due to climate change and related lower snowfall, end of September low reservoir elevations would be lower in dry and critical dry years by 2030 as compared to recent historical conditions in Shasta Lake, Lake Oroville, Folsom Lake, Millerton Lake, New Melones Reservoir, and San Luis Reservoir.  Whiskeytown Lake and Keswick, Thermalito, and Natomas reservoirs are regulating reservoirs and would be operated with daily changes similar to historical conditions.  Therefore, the potential for exposure of cultural resources at Shasta Lake, Lake Oroville, Folsom Lake, Millerton Lake, New Melones Reservoir, and San Luis Reservoir would be greater under the No Action Alternative than recent historical conditions.
Potential Exposure of Cultural Resources at Irrigated Agricultural Lands 
As described in Chapter 12, Agricultural Resources, it is anticipated that the recent declines in cultivated farmland would continue under the No Action Alternative; and that total irrigated acreage in the Central Valley would be less under the No Action Alternative as compared to recent historical conditions.  If this land is converted into municipal or industrial uses, there could be an increase in the potential exposure of cultural resources at irrigated lands under the No Action Alternative as compared to recent historical conditions.
San Francisco Bay Area Region
Potential Exposure of Cultural Resources at Reservoirs that Store CVP and SWP Water 
The San Francisco Bay Area Region includes 10 reservoirs that could store CVP and SWP water supplies, including the CVP Contra Loma and San Justo reservoirs; the SWP Bethany Reservoir and Lake Del Valle; the Contra Costa Water District Los Vaqueros Reservoir; and the East Bay Municipal Utility District Upper San Leandro, San Pablo, Briones, and Lafayette reservoirs and Lake Chabot, as described in Chapter 15, Recreation Resources.  These reservoirs store water from other water supplies in addition to the CVP and SWP water.  
As described in Chapter 5, Surface Water Resources and Water Supplies, it is anticipated that CVP and SWP water supplies in the San Francisco Bay Area Region would be reduced under the No Action Alternative as compared to historical long-term average supplies.  The reduction in surface water supplies could result in lower surface water elevations in the 10 reservoirs that store CVP and/or SWP water supplies.  The reservoirs store water from multiple sources; therefore, the reduction in CVP and SWP water supplies would not result in a directly proportional decline in surface water elevations.  However, there would be an increased potential for exposure of cultural resources at the reservoirs under the No Action Alternative as compared to recent historical conditions.
Potential Exposure of Cultural Resources at Irrigated Agricultural Lands 
As described in Chapter 12, Agricultural Resources, it is anticipated that the recent declines in cultivated farmland would continue under the No Action Alternative; and that total irrigated acreage in the San Francisco Bay Area Region would be less under the No Action Alternative as compared to recent historical conditions.  If this land is converted into municipal or industrial uses, there could be an increase in the potential exposure of cultural resources at irrigated lands under the No Action Alternative as compared to recent historical conditions.
Central Coast Region
Potential Exposure of Cultural Resources at Reservoirs that Store CVP and SWP Water 
The Central Coast Region includes one reservoir that could store SWP water supplies, Cachuma Lake, which also stores water from other water supplies.  As described in Chapter 5, Surface Water Resources and Water Supplies, it is anticipated that SWP water supplies in the Central Coast Region would be reduced under the No Action Alternative as compared to historical long-term average supplies.  The reduction in surface water supplies could result in lower surface water elevations in Cachuma Lake.  The reservoir stores water from multiple sources; therefore, the reduction in SWP water supplies would not result in a directly proportional decline in surface water elevations.  However, there would be an increased potential for exposure of cultural resources at Cachuma Lake under the No Action Alternative as compared to recent historical conditions.
Potential Exposure of Cultural Resources at Irrigated Agricultural Lands 
As described in Chapter 12, Agricultural Resources, it is anticipated that the recent declines in cultivated farmland would continue under the No Action Alternative; and that total irrigated acreage in the Central Coast Region would be less under the No Action Alternative as compared to recent historical conditions.  If this land is converted into municipal or industrial uses, there could be an increase in the potential exposure of cultural resources at irrigated lands under the No Action Alternative as compared to recent historical conditions.
Southern California Region
Potential Exposure of Cultural Resources at Reservoirs that Store CVP and SWP Water 
The Southern California Region includes six SWP reservoirs (Quail, Pyramid, Castaic, and Silverwood Lake; Crafton Hills Reservoir; and Lake Perris); Metropolitan Water District of Southern California’s Diamond Valley Lake and Lake Skinner; United Water Conservation District’s Lake Piru; City of Escondido’s Dixon Lake; City of San Diego’s San Vicente Reservoir and Lower Otay Reservoir; Helix Water District’s Lake Jennings; and Sweetwater Authority’s Sweetwater Reservoir.  The non-SWP reservoirs also store water from other water supplies.  
As described in Chapter 5, Surface Water Resources and Water Supplies, it is anticipated that SWP water supplies in the Southern California Region would be reduced under the No Action Alternative as compared to historical long-term average supplies.  The reduction in surface water supplies would result in lower surface water elevations in the SWP reservoirs; and possibly in non-SWP reservoirs that store water from multiple sources.  Therefore, there would be an increased potential for exposure of cultural resources at reservoirs that store SWP water in the Southern California Region under the No Action Alternative as compared to recent historical conditions.
Potential Exposure of Cultural Resources at Irrigated Agricultural Lands 
As described in Chapter 12, Agricultural Resources, it is anticipated that the recent declines in cultivated farmland would continue under the No Action Alternative; and that total irrigated acreage in the Southern California Region would be less under the No Action Alternative as compared to recent historical conditions.  If this land is converted into municipal or industrial uses, there could be an increase in the potential exposure of cultural resources at irrigated lands under the No Action Alternative as compared to recent historical conditions.
Second Basis of Comparison
As described in Chapter 3, Description of Alternatives, the Second Basis of Comparison is based upon: 
Coordinated long-term operation of the CVP and SWP in 2030 without implementation of the 2008 USFWS BO and the 2009 NMFS BO RPAs.   
Changes in CVP and SWP operations due to climate change and sea level rise, and increased CVP and water rights water demand in portions of the Sacramento Valley.
Implementation of reasonable and foreseeable non-CVP and -SWP water resources projects to provide additional water supplies, as described in Section 7.4.3.1, No Action Alternative.
Implementation of RPA actions that address programs and projects that were ongoing prior to issuance of the 2008 USFWS BO and 2009 NMFS BO, including restoration of Battle Creek for salmonids; replacement of the Red Bluff Diversion Dam; restoration of more than 10,000 acres of intertidal and associated subtidal wetlands in Suisun Marsh and Cache Slough; and 17,000 to 20,000 acres of seasonal floodplain restoration in the Yolo Bypass.
[bookmark: _GoBack]Overall, under the Second Basis of Comparison, long-term average CVP and SWP water supply deliveries by 2030 would increase and end of September reservoir storage would probably decrease as compared to recent conditions.  
As described in Chapter 3, Description of Alternatives, programs that could increase available water supplies, including:
Water Transfer Program for the San Joaquin River Exchange Contractors Water Authority, 2014-2038 (Reclamation 2013b).
Continuation of annual water transfers based upon water supply availability and conveyance opportunities.
Initial implementation of the SGMA Sustainable Groundwater Management Plans.
Trinity River Region
Potential Exposure of Cultural Resources at Reservoirs that Store CVP and SWP Water 
Trinity Lake and Lewiston Reservoir are the CVP reservoirs in the Trinity River Region.  Due to climate change and related lower snowfall, end of September low reservoir elevations in Trinity Lake would be lower in dry and critical dry years by 2030 as compared to recent historical conditions.  Lewiston Reservoir, a regulating reservoir, would be operated with daily changes similar to historical conditions.  Therefore, the potential for exposure of cultural resources at Trinity Lake would be greater under the Second Basis of Comparison than recent historical conditions.
Potential Exposure of Cultural Resources at Irrigated Agricultural Lands 
There are no agricultural lands irrigated with CVP and SWP water supplies in the Trinity River Region.  Therefore, there would be no changes in potential exposure of cultural resources at irrigated lands under the Second Basis of Comparison as compared to recent historical conditions.
Central Valley Region
Potential Exposure of Cultural Resources at Reservoirs that Store CVP and SWP Water 
Shasta Lake, Keswick Reservoir, Whiskeytown Lake, Lake Oroville, Thermalito Reservoir, Folsom Lake, Natomas Reservoir, Millerton Lake, New Melones Reservoir, and San Luis Reservoir are the CVP and SWP reservoirs in the Central Valley Region.  Due to climate change and related lower snowfall, end of September low reservoir elevations would be lower in dry and critical dry years by 2030 as compared to recent historical conditions in Shasta Lake, Lake Oroville, Folsom Lake, Millerton Lake, New Melones Reservoir, and San Luis Reservoir.  Whiskeytown Lake and Keswick, Thermalito, and Natomas reservoirs are regulating reservoirs and would be operated with daily changes similar to historical conditions.  Therefore, the potential for exposure of cultural resources at Shasta Lake, Lake Oroville, Folsom Lake, Millerton Lake, New Melones Reservoir, and San Luis Reservoir would be greater under the Second Basis of Comparison than recent historical conditions.
Potential Exposure of Cultural Resources at Irrigated Agricultural Lands 
As described in Chapter 12, Agricultural Resources, it is anticipated that the recent declines in cultivated farmland would continue under the Second Basis of Comparison; and that total irrigated acreage in the Central Valley would be less under the Second Basis of Comparison as compared to recent historical conditions.  If this land is converted into municipal or industrial uses, there could be an increase in the potential exposure of cultural resources at irrigated lands under the Second Basis of Comparison as compared to recent historical conditions.
San Francisco Bay Area Region
Potential Exposure of Cultural Resources at Reservoirs that Store CVP and SWP Water 
The San Francisco Bay Area Region includes 10 reservoirs that could store CVP and SWP water supplies, including the CVP Contra Loma and San Justo reservoirs; the SWP Bethany Reservoir and Lake Del Valle; the Contra Costa Water District Los Vaqueros Reservoir; and the East Bay Municipal Utility District Upper San Leandro, San Pablo, Briones, and Lafayette reservoirs and Lake Chabot, as described in Chapter 15, Recreation Resources.  These reservoirs store water from other water supplies in addition to the CVP and SWP water.  
As described in Chapter 5, Surface Water Resources and Water Supplies, it is anticipated that CVP and SWP water supplies in the San Francisco Bay Area Region would be reduced under the Second Basis of Comparison as compared to historical long-term average supplies.  The reduction in surface water supplies could result in lower surface water elevations in the 10 reservoirs that store CVP and/or SWP water supplies.  The reservoirs store water from multiple sources; therefore, the reduction in CVP and SWP water supplies would not result in a directly proportional decline in surface water elevations.  However, there would be an increased potential for exposure of cultural resources at the reservoirs under the Second Basis of Comparison as compared to recent historical conditions.
Potential Exposure of Cultural Resources at Irrigated Agricultural Lands 
As described in Chapter 12, Agricultural Resources, it is anticipated that the recent declines in cultivated farmland would continue under the Second Basis of Comparison; and that total irrigated acreage in the San Francisco Bay Area Region would be less under the Second Basis of Comparison as compared to recent historical conditions.  If this land is converted into municipal or industrial uses, there could be an increase in the potential exposure of cultural resources at irrigated lands under the Second Basis of Comparison as compared to recent historical conditions.
Central Coast Region
Potential Exposure of Cultural Resources at Reservoirs that Store CVP and SWP Water 
The Central Coast Region includes one reservoir that could store SWP water supplies, Cachuma Lake, which also stores water from other water supplies.  As described in Chapter 5, Surface Water Resources and Water Supplies, it is anticipated that SWP water supplies in the Central Coast Region would be reduced under the Second Basis of Comparison as compared to historical long-term average supplies.  The reduction in surface water supplies could result in lower surface water elevations in Cachuma Lake.  The reservoir stores water from multiple sources; therefore, the reduction in SWP water supplies would not result in a directly proportional decline in surface water elevations.  However, there would be an increased potential for exposure of cultural resources at Cachuma Lake under the Second Basis of Comparison as compared to recent historical conditions.
Potential Exposure of Cultural Resources at Irrigated Agricultural Lands 
As described in Chapter 12, Agricultural Resources, it is anticipated that the recent declines in cultivated farmland would continue under the Second Basis of Comparison; and that total irrigated acreage in the Central Coast Region would be less under the Second Basis of Comparison as compared to recent historical conditions.  If this land is converted into municipal or industrial uses, there could be an increase in the potential exposure of cultural resources at irrigated lands under the Second Basis of Comparison as compared to recent historical conditions.
Southern California Region
Potential Exposure of Cultural Resources at Reservoirs that Store CVP and SWP Water 
The Southern California Region includes six SWP reservoirs (Quail, Pyramid, Castaic, and Silverwood Lake; Crafton Hills Reservoir; and Lake Perris); Metropolitan Water District of Southern California’s Diamond Valley Lake and Lake Skinner; United Water Conservation District’s Lake Piru; City of Escondido’s Dixon Lake; City of San Diego’s San Vicente Reservoir and Lower Otay Reservoir; Helix Water District’s Lake Jennings; and Sweetwater Authority’s Sweetwater Reservoir.  The non-SWP reservoirs also store water from other water supplies.  
As described in Chapter 5, Surface Water Resources and Water Supplies, it is anticipated that SWP water supplies in the Southern California Region would be reduced under the Second Basis of Comparison as compared to historical long-term average supplies.  The reduction in surface water supplies would result in lower surface water elevations in the SWP reservoirs; and possibly in non-SWP reservoirs that store water from multiple sources.  Therefore, there would be an increased potential for exposure of cultural resources at reservoirs that store SWP water in the Southern California Region under the Second Basis of Comparison as compared to recent historical conditions.
Potential Exposure of Cultural Resources at Irrigated Agricultural Lands 
As described in Chapter 12, Agricultural Resources, it is anticipated that the recent declines in cultivated farmland would continue under the Second Basis of Comparison; and that total irrigated acreage in the Southern California Region would be less under the Second Basis of Comparison as compared to recent historical conditions.  If this land is converted into municipal or industrial uses, there could be an increase in the potential exposure of cultural resources at irrigated lands under the Second Basis of Comparison as compared to recent historical conditions.
Evaluation of Alternatives
As described in Chapter 4, Approach to Environmental Analysis, Alternatives 1 through 5 have been compared to the No Action Alternative; and the No Action Alternative and Alternatives 1 through 5 have been compared to the Second Basis of Comparison.
No Action Alternative 
As described in Chapter 4, Approach to Environmental Analysis, the No Action Alternative is compared to the Second Basis of Comparison.
Trinity River Region
Potential Exposure of Cultural Resources at Reservoirs that Store CVP and SWP Water 
Changes in CVP water supplies and operations under the No Action Alternative as compared to the Second Basis of Comparison would result in lower end of September reservoir elevations in Trinity Lake in dry and critical dry years and over the long-term average conditions, as summarized in Table 17.4.  No changes are anticipated in the regulating reservoir.  Therefore, the potential for exposure of cultural resources at Trinity Lake would be greater under the No Action Alternative as compared to the Second Basis of Comparison.
Table 17.4 Changes in End of September Water Surface Elevation in Trinity Lake under the No Action Alternative and Alternative 2 as Compared to the Second Basis of Comparison

	Reservoir
	Changes under Long-Term Average Conditions (feet)
	Changes under Dry Water Years (feet)
	Changes under Critical Dry Years (feet)

	Trinity Lake
	-4
	-5
	-9



Potential Exposure of Cultural Resources at Irrigated Agricultural Lands 
There are no agricultural lands irrigated with CVP and SWP water supplies in the Trinity River Region.  Therefore, there would be no changes in potential exposure of cultural resources at irrigated lands under the No Action Alternative as compared to the Second Basis of Comparison.
Central Valley Region
Potential Exposure of Cultural Resources at Reservoirs that Store CVP and SWP Water 
Changes in CVP and SWP water supplies and operations under the No Action Alternative as compared to the Second Basis of Comparison would result in lower or similar end of September reservoir elevations in CVP and SWP reservoirs in dry and critical dry years and over the long-term average conditions in the Central Valley Region, as summarized in Table 17.5.  No changes are anticipated at Millerton Lake and in the regulating reservoirs.  Therefore, the potential for exposure of cultural resources at these reservoirs would be greater, especially at Lake Oroville and New Melones Reservoir, under the No Action Alternative as compared to the Second Basis of Comparison.
Table 17.5 Changes in End of September Water Surface Elevation in CVP and SWP Reservoirs in the Central Valley under the No Action Alternative and Alternative 2 as Compared to the Second Basis of Comparison

	Reservoir
	Changes under Long-Term Average Conditions (feet)
	Changes under Dry Water Years (feet)
	Changes under Critical Dry Years (feet)

	Shasta Lake
	-7
	-2
	-12

	Lake Oroville
	-21
	-15
	4

	Folsom Lake
	-2
	2
	-7

	Millerton Lake
	0
	0
	0

	New Melones Reservoir
	-74
	-54
	-12

	San Luis Reservoir
	-2
	2
	-6



Potential Exposure of Cultural Resources at Irrigated Agricultural Lands 
As described in Chapter 12, Agricultural Resources, it is anticipated that there would be no changes in long-term irrigated agricultural acreage in the Central Valley under the No Action Alternative as compared to the Second Basis of Comparison.  Therefore, there would not be a change in potential exposure of cultural resources at irrigated lands under the No Action Alternative as compared to the Second Basis of Comparison.
San Francisco Bay Area Region
Potential Exposure of Cultural Resources at Reservoirs that Store CVP and SWP Water 
Changes in CVP and SWP water supplies and operations under the No Action Alternative as compared to the Second Basis of Comparison would result in less water to be stored in reservoirs that store CVP and SWP water in dry and critical dry years and over the long-term average conditions in the San Francisco Bay Area Region.  These reservoirs store water from other water supplies in addition to the CVP and SWP water; therefore, the reduction in CVP and SWP water supplies would not result in a directly proportional decline in surface water elevations.  However, there would be an increased potential for exposure of cultural resources at these reservoirs under the No Action Alternative as compared to the Second Basis of Comparison.
Potential Exposure of Cultural Resources at Irrigated Agricultural Lands 
As described in Chapter 12, Agricultural Resources, it is anticipated that as in the Central Valley Region, reductions in CVP and SWP water supplies within the San Francisco Bay Area Region would not result in reductions in long-term irrigated acreage or land use changes due to the use of other water supplies or temporary crop idling and shifting during drier water years.  Therefore, there would not be a change in potential exposure of cultural resources at irrigated lands under the No Action Alternative as compared to the Second Basis of Comparison. 
Central Coast Region
Potential Exposure of Cultural Resources at Reservoirs that Store CVP and SWP Water 
Changes in SWP water supplies and operations under the No Action Alternative as compared to the Second Basis of Comparison would result in less water in dry and critical dry years and over the long-term average conditions.  Cachuma Lake stores water from other water supplies in addition to the SWP water; therefore, the reduction in SWP water supplies would not result in a directly proportional decline in surface water elevations.  However, there would be an increased potential for exposure of cultural resources at Cachuma Lake under the No Action Alternative as compared to the Second Basis of Comparison.
Potential Exposure of Cultural Resources at Irrigated Agricultural Lands 
As described in Chapter 12, Agricultural Resources, it is anticipated that as in the Central Valley Region, reductions in SWP water supplies within the Central Coast Region would not result in reductions in long-term irrigated acreage or land use changes due to the use of other water supplies or temporary crop idling and shifting during drier water years.  Therefore, there would not be a change in potential exposure of cultural resources at irrigated lands under the No Action Alternative as compared to the Second Basis of Comparison. 
Southern California Region
Potential Exposure of Cultural Resources at Reservoirs that Store CVP and SWP Water 
Changes in SWP water supplies and operations under the No Action Alternative as compared to the Second Basis of Comparison would result in less water to be stored in reservoirs that store SWP water in dry and critical dry years and over the long-term average conditions in the Southern California Region.  These reservoirs store water from other water supplies in addition to the SWP water; therefore, the reduction in SWP water supplies would not result in a directly proportional decline in surface water elevations.  However, there would be an increased potential for exposure of cultural resources at these reservoirs under the No Action Alternative as compared to the Second Basis of Comparison.
Potential Exposure of Cultural Resources at Irrigated Agricultural Lands 
As described in Chapter 12, Agricultural Resources, it is anticipated that as in the Central Valley Region, reductions in SWP water supplies within the Southern California Region would not result in reductions in long-term irrigated acreage or land use changes due to the use of other water supplies or temporary crop idling and shifting during drier water years.  Therefore, there would not be a change in potential exposure of cultural resources at irrigated lands under the No Action Alternative as compared to the Second Basis of Comparison. 
Alternative 1
As described in Chapter 3, Description of Alternatives, Alternative 1 is identical to the Second Basis of Comparison.  As described in Chapter 4, Approach to Environmental Analysis, Alternative 1 is compared to the No Action Alternative and the Second Basis of Comparison.  However, because cultural resource conditions under Alternative 1 are identical to cultural resource conditions under the Second Basis of Comparison; Alternative 1 is only compared to the No Action Alternative.
Alternative 1 Compared to the No Action Alternative
Trinity River Region Potential Exposure of Cultural Resources at Reservoirs that Store CVP and SWP Water 
Changes in CVP water supplies and operations under Alternative 1 as compared to the No Action Alternative would result in higher end of September reservoir elevations in Trinity Lake in dry and critical dry years and over the long-term average conditions, as summarized in Table 17.6.  No changes are anticipated in the regulating reservoir.  Therefore, the potential for exposure of cultural resources at Trinity Lake would be less under Alternative 1 as compared to the No Action Alternative.
Table 17.6 Changes in End of September Water Surface Elevation in Trinity Lake under Alternatives 1 and 4 as Compared to the No Action Alternative

	Reservoir
	Changes under Long-Term Average Conditions (feet)
	Changes under Dry Water Years (feet)
	Changes under Critical Dry Years (feet)

	Trinity Lake
	4
	5
	9



Potential Exposure of Cultural Resources at Irrigated Agricultural Lands 
There are no agricultural lands irrigated with CVP and SWP water supplies in the Trinity River Region.  Therefore, there would be no changes in potential exposure of cultural resources at irrigated lands under Alternative 1 as compared to the No Action Alternative.
Central Valley Region
Potential Exposure of Cultural Resources at Reservoirs that Store CVP and SWP Water 
Changes in CVP and SWP water supplies and operations under Alternative 1 as compared to the No Action Alternative would result in higher end of September reservoir elevations at Shasta Lake, Lake Oroville, Folsom Lake, New Melones Reservoir, and San Luis Reservoir over the long-term average conditions; in dry years at all these reservoirs except Folsom Lake and San Luis Reservoir; in critical dry years at all these reservoirs except Lake Oroville, as summarized in Table 17.7.  Reservoir elevations would be lower at the end of September at Lake Oroville in critical dry years and at Folsom Lake in dry years.  No changes are anticipated in the surface water elevations of Millerton Lake and the regulating reservoirs.  Therefore, the potential for exposure of cultural resources at the CVP and SWP reservoirs in the Central Valley would be less or similar under Alternative 1 as compared to the No Action Alternative, except for Lake Oroville in critical dry years and Folsom Lake in dry years when the potential for exposure would be higher.
Table 17.7 Changes in End of September Water Surface Elevation in CVP and SWP Reservoirs in the Central Valley under Alternatives 1 and 4 as Compared to the No Action Alternative 

	Reservoir
	Changes under Long-Term Average Conditions (feet)
	Changes under Dry Water Years (feet)
	Changes under Critical Dry Years (feet)

	Shasta Lake
	7
	2
	12

	Lake Oroville
	21
	15
	-4

	Folsom Lake
	2
	-2
	7

	Millerton Lake
	0
	0
	0

	New Melones Reservoir
	74
	54
	12

	San Luis Reservoir
	2
	-2
	6



Potential Exposure of Cultural Resources at Irrigated Agricultural Lands 
As described in Chapter 12, Agricultural Resources, it is anticipated that there would be no changes in long-term irrigated agricultural acreage in the Central Valley under Alternative 1 as compared to the No Action Alternative.  Therefore, there would not be a change in potential exposure of cultural resources at irrigated lands under Alternative 1 as compared to the No Action Alternative.
San Francisco Bay Area Region
Potential Exposure of Cultural Resources at Reservoirs that Store CVP and SWP Water 
Changes in CVP and SWP water supplies and operations under Alternative 1 as compared to the No Action Alternative would result in more water to be stored in reservoirs that store CVP and SWP water in dry and critical dry years and over the long-term average conditions in the San Francisco Bay Area Region.  These reservoirs store water from other water supplies in addition to the CVP and SWP water; therefore, the increase in CVP and SWP water supplies would not result in a directly proportional increase in surface water elevations.  Therefore, there would be a decreased potential for exposure of cultural resources at these reservoirs under Alternative 1 as compared to the No Action Alternative.
Potential Exposure of Cultural Resources at Irrigated Agricultural Lands 
As described in Chapter 12, Agricultural Resources, it is anticipated that as in the Central Valley Region, increased CVP and SWP water supplies within the San Francisco Bay Area Region would not result in changes in long-term irrigated acreage or land use changes.  Therefore, there would not be a change in potential exposure of cultural resources at irrigated lands under Alternative 1 as compared to the No Action Alternative. 
Central Coast Region
Potential Exposure of Cultural Resources at Reservoirs that Store CVP and SWP Water 
Changes in SWP water supplies and operations under Alternative 1 as compared to the No Action Alternative would result in more SWP water in dry and critical dry years and over the long-term average conditions.  Cachuma Lake stores water from other water supplies in addition to the SWP water; therefore, the reduction in SWP water supplies would not result in a directly proportional increase in surface water elevations.  However, there would be less potential for exposure of cultural resources at Cachuma Lake under Alternative 1 as compared to the No Action Alternative.
Potential Exposure of Cultural Resources at Irrigated Agricultural Lands 
As described in Chapter 12, Agricultural Resources, it is anticipated that as in the Central Valley Region, increases in SWP water supplies within the Central Coast Region would not result in changes in long-term irrigated acreage or land use changes.  Therefore, there would not be a change in potential exposure of cultural resources at irrigated lands under Alternative 1 as compared to the No Action Alternative. 
Southern California Region
Potential Exposure of Cultural Resources at Reservoirs that Store CVP and SWP Water 
Changes in SWP water supplies and operations under Alternative 1 as compared to the No Action Alternative would result in more water to be stored in reservoirs that store SWP water in dry and critical dry years and over the long-term average conditions in the Southern California Region.  These reservoirs store water from other water supplies in addition to the SWP water; therefore, the increases in SWP water supplies would not result in a directly proportional increase in surface water elevations.  However, there would be decreased potential for exposure of cultural resources at these reservoirs under Alternative 1 as compared to the No Action Alternative.
Potential Exposure of Cultural Resources at Irrigated Agricultural Lands 
As described in Chapter 12, Agricultural Resources, it is anticipated that as in the Central Valley Region, increases in SWP water supplies within the Southern California Region would not result in changes in long-term irrigated acreage or land use changes.  Therefore, there would not be a change in potential exposure of cultural resources at irrigated lands under Alternative 1 as compared to the No Action Alternative. 
Alternative 1 Compared to the Second Basis of Comparison
As described in Chapter 3, Description of Alternatives, Alternative 1 is identical to the Second Basis of Comparison. 
Alternative 2
The CVP and SWP operations under Alternative 2 are identical to the CVP and SWP operations under the No Action Alternative, as described in Chapter 3, Description of Alternatives.  Therefore, the cultural resources conditions under Alternative 2 would be identical to the conditions under the No Action Alternative.  As described in Chapter 4, Approach to Environmental Analysis, Alternative 2 is compared to the No Action Alternative and the Second Basis of Comparison.  However, because cultural resources conditions under Alternative 2 would be identical to the cultural resources conditions under the No Action Alternative; Alternative 2 is only compared to the Second Basis of Comparison.
Alternative 2 Compared to the No Action Alternative
The CVP and SWP operations under Alternative 2 are identical to the CVP and SWP operations under the No Action Alternative.  Therefore, the cultural resources conditions are identical under Alternative 2 and No Action Alternative.
Alternative 2 Compared to the Second Basis of Comparison
The CVP and SWP operations under Alternative 2 are identical to the CVP and SWP operations under the No Action Alternative.  Therefore, changes to cultural resources conditions under Alternatives 2 as compared to the Second Basis of Comparison would be the same as the impacts described in Section 17.4.4.1, No Action Alternative. 
Alternative 3
As described in Chapter 3, Description of Alternatives, CVP and SWP operations under Alternative 3 are similar to the Second Basis of Comparison with modified Old and Middle River flow criteria and New Melones Reservoir operations.  As described in Chapter 4, Approach to Environmental Analysis, Alternative 3 is compared to the No Action Alternative and the Second Basis of Comparison.  
Alternative 3 Compared to the No Action Alternative
Trinity River Region 
Potential Exposure of Cultural Resources at Reservoirs that Store CVP and SWP Water 
Changes in CVP water supplies and operations under Alternative 3 as compared to the No Action Alternative would result in higher end of September reservoir elevations in Trinity Lake in dry and critical dry years and over the long-term average conditions, as summarized in Table 17.8.  No changes are anticipated in the regulating reservoir.  Therefore, the potential for exposure of cultural resources at Trinity Lake would be less under Alternative 3 as compared to the No Action Alternative.
Table 17.8 Changes in End of September Water Surface Elevation in Trinity Lake under Alternative 3 as Compared to the No Action Alternative

	Reservoir
	Changes under Long-Term Average Conditions (feet)
	Changes under Dry Water Years (feet)
	Changes under Critical Dry Years (feet)

	Trinity Lake
	4
	6
	11



Potential Exposure of Cultural Resources at Irrigated Agricultural Lands 
There are no agricultural lands irrigated with CVP and SWP water supplies in the Trinity River Region.  Therefore, there would be no changes in potential exposure of cultural resources at irrigated lands under Alternative 3 as compared to the No Action Alternative.
Central Valley Region
Potential Exposure of Cultural Resources at Reservoirs that Store CVP and SWP Water 
Changes in CVP and SWP water supplies and operations under Alternative 3 as compared to the No Action Alternative would result in higher end of September reservoir elevations at Shasta Lake, Lake Oroville, Folsom Lake, and New Melones Reservoir over the long-term average conditions; in dry years at all these reservoirs, except Folsom Lake; and in critical dry years at all these reservoirs except Lake Oroville, as summarized in Table 17.9.  Reservoir elevations would be similar at the end of September at Lake Oroville in critical dry years and at San Luis Reservoir in dry years; less at Folsom Lake in dry years; and less at San Luis Reservoir over the long-term average and in critical dry year.  No changes are anticipated in the surface water elevations of Millerton Lake and the regulating reservoirs.  Therefore, the potential for exposure of cultural resources at the CVP and SWP reservoirs in the Central Valley would be less or similar under Alternative 3 as compared to the No Action Alternative, except for Lake Oroville and San Luis Reservoir in critical dry years, Folsom Lake in dry years, and San Luis Reservoir over the long-term average when the potential for exposure would be higher.
Table 17.9 Changes in End of September Water Surface Elevation in CVP and SWP Reservoirs in the Central Valley under Alternative 3 as Compared to the No Action Alternative 

	Reservoir
	Changes under Long-Term Average Conditions (feet)
	Changes under Dry Water Years (feet)
	Changes under Critical Dry Years (feet)

	Shasta Lake
	6
	2
	11

	Lake Oroville
	16
	7
	0

	Folsom Lake
	2
	-1
	6

	Millerton Lake
	0
	0
	0

	New Melones Reservoir
	106
	96
	58

	San Luis Reservoir
	-2
	0
	-7



Potential Exposure of Cultural Resources at Irrigated Agricultural Lands 
As described in Chapter 12, Agricultural Resources, it is anticipated that there would be no changes in long-term irrigated agricultural acreage in the Central Valley under Alternative 3 as compared to the No Action Alternative.  Therefore, there would not be a change in potential exposure of cultural resources at irrigated lands under Alternative 3 as compared to the No Action Alternative.
San Francisco Bay Area Region
Potential Exposure of Cultural Resources at Reservoirs that Store CVP and SWP Water 
Changes in CVP and SWP water supplies and operations under Alternative 3 as compared to the No Action Alternative would result in more water to be stored in reservoirs that store CVP and SWP water in dry and critical dry years and over the long-term average conditions in the San Francisco Bay Area Region.  These reservoirs store water from other water supplies in addition to the CVP and SWP water; therefore, the increase in CVP and SWP water supplies would not result in a directly proportional increase in surface water elevations.  Therefore, there would be a decreased potential for exposure of cultural resources at these reservoirs under Alternative 3 as compared to the No Action Alternative.
Potential Exposure of Cultural Resources at Irrigated Agricultural Lands 
As described in Chapter 12, Agricultural Resources, it is anticipated that as in the Central Valley Region, increased CVP and SWP water supplies within the San Francisco Bay Area Region would not result in changes in long-term irrigated acreage or land use changes.  Therefore, there would not be a change in potential exposure of cultural resources at irrigated lands under Alternative 3 as compared to the No Action Alternative. 
Central Coast Region
Potential Exposure of Cultural Resources at Reservoirs that Store CVP and SWP Water 
Changes in SWP water supplies and operations under Alternative 3 as compared to the No Action Alternative would result in more SWP water in dry and critical dry years and over the long-term average conditions.  Cachuma Lake stores water from other water supplies in addition to the SWP water; therefore, the reduction in SWP water supplies would not result in a directly proportional increase in surface water elevations.  However, there would be less potential for exposure of cultural resources at Cachuma Lake under Alternative 3 as compared to the No Action Alternative.
Potential Exposure of Cultural Resources at Irrigated Agricultural Lands 
As described in Chapter 12, Agricultural Resources, it is anticipated that as in the Central Valley Region, increases in SWP water supplies within the Central Coast Region would not result in changes in long-term irrigated acreage or land use changes.  Therefore, there would not be a change in potential exposure of cultural resources at irrigated lands under Alternative 3 as compared to the No Action Alternative. 
Southern California Region
Potential Exposure of Cultural Resources at Reservoirs that Store CVP and SWP Water 
Changes in SWP water supplies and operations under Alternative 3 as compared to the No Action Alternative would result in more water to be stored in reservoirs that store SWP water in dry and critical dry years and over the long-term average conditions in the Southern California Region.  These reservoirs store water from other water supplies in addition to the SWP water; therefore, the increases in SWP water supplies would not result in a directly proportional increase in surface water elevations.  However, there would be decreased potential for exposure of cultural resources at these reservoirs under Alternative 3 as compared to the No Action Alternative.
Potential Exposure of Cultural Resources at Irrigated Agricultural Lands 
As described in Chapter 12, Agricultural Resources, it is anticipated that as in the Central Valley Region, increases in SWP water supplies within the Southern California Region would not result in changes in long-term irrigated acreage or land use changes.  Therefore, there would not be a change in potential exposure of cultural resources at irrigated lands under Alternative 3 as compared to the No Action Alternative. 
Alternative 3 Compared to the Second Basis of Comparison
Trinity River Region
Potential Exposure of Cultural Resources at Reservoirs that Store CVP and SWP Water 
Changes in CVP water supplies and operations under Alternative 3 as compared to the Second Basis of Comparison would result in similar end of September elevations in Trinity Lake in critical dry years and over the long-term average conditions, and higher elevations in dry years, as summarized in Table 17.10.  No changes are anticipated in the regulating reservoir.  Therefore, the potential for exposure of cultural resources at Trinity Lake would be similar or less under Alternative 3 as compared to the Second Basis of Comparison.
Table 17.10 Changes in End of September Water Surface Elevation in Trinity Lake under Alternative 3 as Compared to the Second Basis of Comparison

	Reservoir
	Changes under Long-Term Average Conditions (feet)
	Changes under Dry Water Years (feet)
	Changes under Critical Dry Years (feet)

	Trinity Lake
	0
	0
	2



Potential Exposure of Cultural Resources at Irrigated Agricultural Lands 
There are no agricultural lands irrigated with CVP and SWP water supplies in the Trinity River Region.  Therefore, there would be no changes in potential exposure of cultural resources at irrigated lands under Alternative 3 as compared to the Second Basis of Comparison.
Central Valley Region
Potential Exposure of Cultural Resources at Reservoirs that Store CVP and SWP Water 
Changes in CVP and SWP water supplies and operations under Alternative 3 as compared to the Second Basis of Comparison would result in lower end of September reservoir elevations at Lake Oroville over the long-term average conditions; and in dry years at Lake Oroville and San Luis Reservoir, as summarized in Table 17.11.  Reservoir elevations would be higher at the end of September at Lake Oroville and New Melones Reservoir in critical dry years, and at New Melones Reservoir in dry years and over the long-term average conditions. No changes are anticipated in the surface water elevations of Shasta Lake, Folsom Lake, Millerton Lake, and the regulating reservoirs.
Therefore, the potential for exposure of cultural resources at the CVP and SWP reservoirs in the Central Valley would be higher under Alternative 3 as compared to the Second Basis of Comparison at Lake Oroville over the long-term average conditions and in dry years; and lower at New Melones Reservoir over the long-term average conditions, dry years, and critical dry years and at Lake Oroville in critical dry years.
Table 17.11 Changes in End of September Water Surface Elevation in CVP and SWP Reservoirs in the Central Valley under Alternative 3 as Compared to the Second Basis of Comparison

	Reservoir
	Changes under Long-Term Average Conditions (feet)
	Changes under Dry Water Years (feet)
	Changes under Critical Dry Years (feet)

	Shasta Lake
	0
	0
	-1

	Lake Oroville
	-21
	-15
	4

	Folsom Lake
	0
	0
	0

	Millerton Lake
	0
	0
	0

	New Melones Reservoir
	31
	42
	46

	San Luis Reservoir
	0
	-2
	0



Potential Exposure of Cultural Resources at Irrigated Agricultural Lands 
As described in Chapter 12, Agricultural Resources, it is anticipated that there would be no changes in long-term irrigated agricultural acreage in the Central Valley under Alternative 3 as compared to the Second Basis of Comparison.  Therefore, there would not be a change in potential exposure of cultural resources at irrigated lands under the Alternative 3 as compared to the Second Basis of Comparison.
San Francisco Bay Area Region
Potential Exposure of Cultural Resources at Reservoirs that Store CVP and SWP Water 
Changes in CVP and SWP water supplies and operations under Alternative 3 as compared to the Second Basis of Comparison would result in less water to be stored in reservoirs that store CVP and SWP water in dry and critical dry years and over the long-term average conditions in the San Francisco Bay Area Region.  These reservoirs store water from other water supplies in addition to the CVP and SWP water; therefore, the reduction in CVP and SWP water supplies would not result in a directly proportional decline in surface water elevations.  However, there would be an increased potential for exposure of cultural resources at these reservoirs under Alternative 3 as compared to the Second Basis of Comparison.
Potential Exposure of Cultural Resources at Irrigated Agricultural Lands 
As described in Chapter 12, Agricultural Resources, it is anticipated that as in the Central Valley Region, reductions in CVP and SWP water supplies within the San Francisco Bay Area Region would not result in reductions in long-term irrigated acreage or land use changes due to the use of other water supplies or temporary crop idling and shifting during drier water years.  Therefore, there would not be a change in potential exposure of cultural resources at irrigated lands under Alternative 3 as compared to the Second Basis of Comparison. 
Central Coast Region
Potential Exposure of Cultural Resources at Reservoirs that Store CVP and SWP Water 
Changes in SWP water supplies and operations under Alternative 3 as compared to the Second Basis of Comparison would result in less water in dry and critical dry years and over the long-term average conditions.  Cachuma Lake stores water from other water supplies in addition to the SWP water; therefore, the reduction in SWP water supplies would not result in a directly proportional decline in surface water elevations.  However, there would be an increased potential for exposure of cultural resources at Cachuma Lake under Alternative 3 as compared to the Second Basis of Comparison.
Potential Exposure of Cultural Resources at Irrigated Agricultural Lands 
As described in Chapter 12, Agricultural Resources, it is anticipated that as in the Central Valley Region, reductions in SWP water supplies within the Central Coast Region would not result in reductions in long-term irrigated acreage or land use changes due to the use of other water supplies or temporary crop idling and shifting during drier water years.  Therefore, there would not be a change in potential exposure of cultural resources at irrigated lands under Alternative 3 as compared to the Second Basis of Comparison. 
Southern California Region
Potential Exposure of Cultural Resources at Reservoirs that Store CVP and SWP Water 
Changes in SWP water supplies and operations under Alternative 3 as compared to the Second Basis of Comparison would result in less water to be stored in reservoirs that store SWP water in dry and critical dry years and over the long-term average conditions in the Southern California Region.  These reservoirs store water from other water supplies in addition to the SWP water; therefore, the reduction in SWP water supplies would not result in a directly proportional decline in surface water elevations.  However, there would be an increased potential for exposure of cultural resources at these reservoirs under Alternative 3 as compared to the Second Basis of Comparison.
Potential Exposure of Cultural Resources at Irrigated Agricultural Lands 
As described in Chapter 12, Agricultural Resources, it is anticipated that as in the Central Valley Region, reductions in SWP water supplies within the Southern California Region would not result in reductions in long-term irrigated acreage or land use changes due to the use of other water supplies or temporary crop idling and shifting during drier water years.  Therefore, there would not be a change in potential exposure of cultural resources at irrigated lands under Alternative 3 as compared to the Second Basis of Comparison. 
Alternative 4
The CVP and SWP operations under Alternative 4 are identical to the CVP and SWP operations under the Second Basis of Comparison and Alternative 1, as described in Chapter 3, Description of Alternatives.  Therefore, the cultural resources conditions under Alternative 4 would be identical to the conditions under the Second Basis of Comparison.  As described in Chapter 4, Approach to Environmental Analysis, Alternative 4 is compared to the No Action Alternative and the Second Basis of Comparison.  However, because cultural resources conditions under Alternative 1 are identical to cultural resources conditions under the Second Basis of Comparison; Alternative 1 is only compared to the No Action Alternative.
Alternative 4 Compared to the No Action Alternative
The CVP and SWP operations under Alternative 4 are identical to the CVP and SWP operations under the Second Basis of Comparison and Alternative 1.  Therefore, changes in cultural resources conditions under Alternative 4 as compared to the No Action Alternative would be the same as the impacts described in Section 17.4.3.2.1, Alternative 1 Compared to the No Action Alternative.
Alternative 4 Compared to the Second Basis of Comparison
As described in Chapter 3, Description of Alternatives, cultural conditions under Alternative 4 are the same as cultural resources conditions under the Second Basis of Comparison. 
Alternative 5
As described in Chapter 3, Description of Alternatives, CVP and SWP operations under Alternative 5 are similar to the No Action Alternative with modified Old and Middle River flow criteria and New Melones Reservoir operations.  As described in Chapter 4, Approach to Environmental Analysis, Alternative 5 is compared to the No Action Alternative and the Second Basis of Comparison.  
Alternative 5 Compared to the No Action Alternative
Trinity River Region 
Potential Exposure of Cultural Resources at Reservoirs that Store CVP and SWP Water 
Changes in CVP water supplies and operations under Alternative 5 as compared to the No Action Alternative would result in similar end of September reservoir elevations in Trinity Lake in dry and critical dry years and over the long-term average conditions, as summarized in Table 17.12.  No changes are anticipated in the regulating reservoir.  Therefore, the potential for exposure of cultural resources at Trinity Lake would be less under Alternative 3 as compared to the No Action Alternative.
Table 17.12 Changes in End of September Water Surface Elevation in Trinity Lake under Alternative 5 as Compared to the No Action Alternative

	Reservoir
	Changes under Long-Term Average Conditions (feet)
	Changes under Dry Water Years (feet)
	Changes under Critical Dry Years (feet)

	Trinity Lake
	0
	0
	1



Potential Exposure of Cultural Resources at Irrigated Agricultural Lands 
There are no agricultural lands irrigated with CVP and SWP water supplies in the Trinity River Region.  Therefore, there would be no changes in potential exposure of cultural resources at irrigated lands under Alternative 5 as compared to the No Action Alternative.
Central Valley Region
Potential Exposure of Cultural Resources at Reservoirs that Store CVP and SWP Water 
Changes in CVP and SWP water supplies and operations under Alternative 5 as compared to the No Action Alternative would result in higher end of September reservoir elevations over the long-term average conditions, in dry years, and in critical dry years at New Melones Reservoir, as summarized in Table 17.13.  Reservoir elevations would be similar at the end of September at Lake Oroville and Folsom Lake over the long-term average conditions, in dry years, and in critical dry years.  No changes are anticipated in the surface water elevations of Shasta Lake, Millerton Lake, San Luis Reservoir, and the regulating reservoirs.  Therefore, the potential for exposure of cultural resources at the CVP and SWP reservoirs in the Central Valley would be less or similar under Alternative 5 as compared to the No Action Alternative.
Table 17.13 Changes in End of September Water Surface Elevation in CVP and SWP Reservoirs in the Central Valley under Alternative 5 as Compared to the No Action Alternative 

	Reservoir
	Changes under Long-Term Average Conditions (feet)
	Changes under Dry Water Years (feet)
	Changes under Critical Dry Years (feet)

	Shasta Lake
	0
	0
	0

	Lake Oroville
	0
	1
	2

	Folsom Lake
	-1
	-2
	0

	Millerton Lake
	0
	0
	0

	New Melones Reservoir
	48
	15
	-15

	San Luis Reservoir
	0
	0
	0



Potential Exposure of Cultural Resources at Irrigated Agricultural Lands 
As described in Chapter 12, Agricultural Resources, it is anticipated that there would be no changes in long-term irrigated agricultural acreage in the Central Valley under Alternative 5 as compared to the No Action Alternative.  Therefore, there would not be a change in potential exposure of cultural resources at irrigated lands under Alternative 5 as compared to the No Action Alternative.
San Francisco Bay Area Region
Potential Exposure of Cultural Resources at Reservoirs that Store CVP and SWP Water 
Changes in CVP and SWP water supplies and operations under Alternative 5 as compared to the No Action Alternative would result in less water to be stored in reservoirs that store CVP and SWP water in dry and critical dry years and over the long-term average conditions in the San Francisco Bay Area Region.  These reservoirs store water from other water supplies in addition to the CVP and SWP water.  Therefore, there would be similar potential for exposure of cultural resources at these reservoirs under Alternative 5 as compared to the No Action Alternative.
Potential Exposure of Cultural Resources at Irrigated Agricultural Lands 
As described in Chapter 12, Agricultural Resources, it is anticipated that as in the Central Valley Region, reductions in SWP water supplies within the Central Coast Region would not result in reductions in long-term irrigated acreage or land use changes due to the use of other water supplies or temporary crop idling and shifting during drier water years.  Therefore, there would not be a change in potential exposure of cultural resources at irrigated lands under Alternative 5 as compared to the No Action Alternative. 
Central Coast Region
Potential Exposure of Cultural Resources at Reservoirs that Store CVP and SWP Water 
Changes in SWP water supplies and operations under Alternative 5 as compared to the No Action Alternative would result in similar amounts of SWP water in dry and critical dry years and over the long-term average conditions.  Cachuma Lake stores water from other water supplies in addition to the SWP water.  Therefore, there would be similar potential for exposure of cultural resources at Cachuma Lake under Alternative 5 as compared to the No Action Alternative.
Potential Exposure of Cultural Resources at Irrigated Agricultural Lands 
As described in Chapter 12, Agricultural Resources, it is anticipated that SWP water supplies within the Central Coast Region would be similar under Alternative 5 and No Action Alternative; and this would not result in changes in long-term irrigated acreage or land use changes.  Therefore, there would not be a change in potential exposure of cultural resources at irrigated lands under Alternative 5 as compared to the No Action Alternative. 
Southern California Region
Potential Exposure of Cultural Resources at Reservoirs that Store CVP and SWP Water 
Changes in SWP water supplies and operations under Alternative 5 as compared to the No Action Alternative would result in similar amounts of water to be stored in reservoirs that store SWP water in dry and critical dry years and over the long-term average conditions in the Southern California Region.  These reservoirs store water from other water supplies in addition to the SWP water.  Therefore, there would be similar potential for exposure of cultural resources at these reservoirs under Alternative 5 as compared to the No Action Alternative.
Potential Exposure of Cultural Resources at Irrigated Agricultural Lands 
As described in Chapter 12, Agricultural Resources, it is anticipated that SWP agricultural water supplies within the Southern California Region would be similar under Alternative 5 and No Action Alternative; and this would not result in changes in long-term irrigated acreage or land use changes.  Therefore, there would not be a change in potential exposure of cultural resources at irrigated lands under Alternative 5 as compared to the No Action Alternative. 
Alternative 5 Compared to the Second Basis of Comparison
Trinity River Region
Potential Exposure of Cultural Resources at Reservoirs that Store CVP and SWP Water 
Changes in CVP water supplies and operations under Alternative 5 as compared to the Second Basis of Comparison would result in lower end of September elevations in Trinity Lake in critical dry years and over the long-term average conditions, and higher elevations in dry years, as summarized in Table 17.14.  No changes are anticipated in the regulating reservoir.  Therefore, the potential for exposure of cultural resources at Trinity Lake would be greater under Alternative 5 as compared to the Second Basis of Comparison.
Table 17.14 Changes in End of September Water Surface Elevation in Trinity Lake under Alternative 5 as Compared to the Second Basis of Comparison

	Reservoir
	Changes under Long-Term Average Conditions (feet)
	Changes under Dry Water Years (feet)
	Changes under Critical Dry Years (feet)

	Trinity Lake
	-3
	-5
	-8



Potential Exposure of Cultural Resources at Irrigated Agricultural Lands 
There are no agricultural lands irrigated with CVP and SWP water supplies in the Trinity River Region.  Therefore, there would be no changes in potential exposure of cultural resources at irrigated lands under Alternative 5 as compared to the Second Basis of Comparison.
Central Valley Region
Potential Exposure of Cultural Resources at Reservoirs that Store CVP and SWP Water 
Changes in CVP and SWP water supplies and operations under Alternative 5 as compared to the Second Basis of Comparison would result in lower end of September reservoir elevations at Shasta Lake, Lake Oroville, and New Melones Reservoir over the long-term average conditions, in dry years, and in critical dry years; and at Folsom Lake in critical dry years, as summarized in Table 17.15.  Reservoir elevations would be higher at the end of September at Lake Oroville and New Melones Reservoir in critical dry years, and at New Melones Reservoir in dry years and at Folsom Lake and San Luis Reservoir over the long-term average conditions.  No changes are anticipated in the surface water elevations of Millerton Lake and the regulating reservoirs.
Therefore, the potential for exposure of cultural resources at Shasta Lake, and New Melones Reservoir would be higher under Alternative 5 as compared to the Second Basis of Comparison over the long-term average conditions and in dry and critical dry years; higher in long-term average conditions and dry years, and lower in critical dry years at Lake Oroville.
Table 17.15 Changes in End of September Water Surface Elevation in CVP and SWP Reservoirs in the Central Valley under Alternative 5 as Compared to the Second Basis of Comparison

	Reservoir
	Changes under Long-Term Average Conditions (feet)
	Changes under Dry Water Years (feet)
	Changes under Critical Dry Years (feet)

	Shasta Lake
	-7
	-2
	-14

	Lake Oroville
	-21
	-13
	6

	Folsom Lake
	2
	0
	-7

	Millerton Lake
	0
	0
	0

	New Melones Reservoir
	-27
	-39
	-27

	San Luis Reservoir
	2
	0
	-7



Potential Exposure of Cultural Resources at Irrigated Agricultural Lands 
As described in Chapter 12, Agricultural Resources, it is anticipated that there would be no changes in long-term irrigated agricultural acreage in the Central Valley under Alternative 5 as compared to the Second Basis of Comparison.  Therefore, there would not be a change in potential exposure of cultural resources at irrigated lands under the Alternative 5 as compared to the Second Basis of Comparison.
San Francisco Bay Area Region
Potential Exposure of Cultural Resources at Reservoirs that Store CVP and SWP Water 
Changes in CVP and SWP water supplies and operations under Alternative 5 as compared to the Second Basis of Comparison would result in less water to be stored in reservoirs that store CVP and SWP water in dry and critical dry years and over the long-term average conditions in the San Francisco Bay Area Region.  These reservoirs store water from other water supplies in addition to the CVP and SWP water; therefore, the reduction in CVP and SWP water supplies would not result in a directly proportional decline in surface water elevations.  However, there would be an increased potential for exposure of cultural resources at these reservoirs under Alternative 5 as compared to the Second Basis of Comparison.
Potential Exposure of Cultural Resources at Irrigated Agricultural Lands 
As described in Chapter 12, Agricultural Resources, it is anticipated that as in the Central Valley Region, reductions in CVP and SWP water supplies within the San Francisco Bay Area Region would not result in reductions in long-term irrigated acreage or land use changes due to the use of other water supplies or temporary crop idling and shifting during drier water years.  Therefore, there would not be a change in potential exposure of cultural resources at irrigated lands under Alternative 5 as compared to the Second Basis of Comparison. 
Central Coast Region
Potential Exposure of Cultural Resources at Reservoirs that Store CVP and SWP Water 
Changes in SWP water supplies and operations under Alternative 5 as compared to the Second Basis of Comparison would result in less water in dry and critical dry years and over the long-term average conditions.  Cachuma Lake stores water from other water supplies in addition to the SWP water; therefore, the reduction in SWP water supplies would not result in a directly proportional decline in surface water elevations.  However, there would be an increased potential for exposure of cultural resources at Cachuma Lake under Alternative 5 as compared to the Second Basis of Comparison.
Potential Exposure of Cultural Resources at Irrigated Agricultural Lands 
As described in Chapter 12, Agricultural Resources, it is anticipated that as in the Central Valley Region, reductions in SWP water supplies within the Central Coast Region would not result in reductions in long-term irrigated acreage or land use changes due to the use of other water supplies or temporary crop idling and shifting during drier water years.  Therefore, there would not be a change in potential exposure of cultural resources at irrigated lands under Alternative 5 as compared to the Second Basis of Comparison. 
Southern California Region
Potential Exposure of Cultural Resources at Reservoirs that Store CVP and SWP Water 
Changes in SWP water supplies and operations under Alternative 5 as compared to the Second Basis of Comparison would result in less water to be stored in reservoirs that store SWP water in dry and critical dry years and over the long-term average conditions in the Southern California Region.  These reservoirs store water from other water supplies in addition to the SWP water; therefore, the reduction in SWP water supplies would not result in a directly proportional decline in surface water elevations.  However, there would be an increased potential for exposure of cultural resources at these reservoirs under Alternative 5 as compared to the Second Basis of Comparison.
Potential Exposure of Cultural Resources at Irrigated Agricultural Lands 
As described in Chapter 12, Agricultural Resources, it is anticipated that as in the Central Valley Region, reductions in SWP water supplies within the Southern California Region would not result in reductions in long-term irrigated acreage or land use changes due to the use of other water supplies or temporary crop idling and shifting during drier water years.  Therefore, there would not be a change in potential exposure of cultural resources at irrigated lands under Alternative 5 as compared to the Second Basis of Comparison. 
Summary of Environmental Consequences
The results of the environmental consequences of implementation of Alternatives 1 through 5 as compared to the No Action Alternative and the Second Basis of Comparison are presented in Table 17.16.  
Table 17.16 Comparison of Alternatives 1 through 5 to No Action Alternative and Second Basis of Comparison
	Alternative Compared to Bases of Comparison
	Trinity River Region
	Central Valley Region
	San Francisco Bay Area Region
	Central Coast Region
	Southern  California Region

	Alternative 1 compared to NAA
	Decreased potential for exposure of cultural resources within Trinity Lake.

No changes in potential for exposure at irrigated lands.
	Decreased or similar potential for exposure of cultural resources within reservoirs, except increased potential for exposure at Lake Oroville in critical dry years and Folsom Lake and San Luis Reservoir in dry years.

No changes in potential for exposure at irrigated lands.
	Decreased or similar potential for exposure of cultural resources within reservoirs.

No changes in potential for exposure at irrigated lands.
	Decreased or similar potential for exposure of cultural resources within reservoirs.

No changes in potential for exposure at irrigated lands.
	Decreased or similar potential for exposure of cultural resources within reservoirs.

No changes in potential for exposure at irrigated lands.

	Alternative 2 compared to NAA
	No change.
	No change.
	No change.
	No change.
	No change.

	Alternative 3 compared to NAA
	Decreased potential for exposure of cultural resources within Trinity Lake.

No changes in potential for exposure at irrigated lands.
	Decreased or similar potential for exposure of cultural resources within reservoirs, except increased potential for exposure at San Luis Reservoir in dry and critical dry years.

No changes in potential for exposure at irrigated lands.
	Decreased or similar potential for exposure of cultural resources within reservoirs.

No changes in potential for exposure at irrigated lands.
	Decreased or similar potential for exposure of cultural resources within reservoirs.

No changes in potential for exposure at irrigated lands.
	Decreased or similar potential for exposure of cultural resources within reservoirs.

No changes in potential for exposure at irrigated lands.

	Alternative 4 compared to NAA
	Same as Alternative 1 compared to NAA.
	Same as Alternative 1 compared to NAA.
	Same as Alternative 1 compared to NAA.
	Same as Alternative 1 compared to NAA.
	Same as Alternative 1 compared to NAA.

	Alternative 5 compared to NAA
	Similar or no change in potential for exposure of cultural resources within Trinity Lake.

No changes in potential for exposure at irrigated lands.
	Decreased potential for exposure of cultural resources at New Melones Reservoir over the long-term average; at Lake Oroville and New Melones Reservoir in dry years; and Lake Oroville in critical dry years.  Increased potential for exposure of cultural resources at Folsom Lake over the long-term average and in dry years; and at New Melones Reservoir in critical dry years.  

No changes in potential for exposure at irrigated lands.
	Similar potential for exposure of cultural resources within reservoirs.

No changes in potential for exposure at irrigated lands.
	Similar potential for exposure of cultural resources within reservoirs.

No changes in potential for exposure at irrigated lands.
	Similar potential for exposure of cultural resources within reservoirs.

No changes in potential for exposure at irrigated lands.

	NAA compared to SBC
	Increased potential for exposure of cultural resources within Trinity Lake.

No changes in potential for exposure at irrigated lands.
	Increased potential for exposure of cultural resources within reservoirs except Lake Oroville in critical dry years and San Luis Reservoir in dry and critical dry years.

No changes in potential for exposure at irrigated lands.
	Increased potential for exposure of cultural resources within reservoirs.

No changes in potential for exposure at irrigated lands.
	Increased potential for exposure of cultural resources within reservoirs.

No changes in potential for exposure at irrigated lands.
	Increased potential for exposure of cultural resources within reservoirs.

No changes in potential for exposure at irrigated lands.

	Alternative 1 compared to SBC
	No change.
	No change.
	No change.
	No change.
	No change.

	Alternative 2 compared to SBC
	Same as NAA compared to SBC.
	Same as NAA compared to SBC.
	Same as NAA compared to SBC.
	Same as NAA compared to SBC.
	Same as NAA compared to SBC.

	Alternative 3 compared to SBC
	Decreased or similar potential for exposure of cultural resources within Trinity Lake.

No changes in potential for exposure at irrigated lands.
	Increased potential for exposure of cultural resources within Lake Oroville over the long-term average; at Lake Oroville and San Luis Reservoir in dry years; and at Shasta Lake in critical dry years.

No changes in potential for exposure at irrigated lands.
	Increased or similar potential for exposure of cultural resources within reservoirs.

No changes in potential for exposure at irrigated lands.
	Increased or similar potential for exposure of cultural resources within reservoirs.

No changes in potential for exposure at irrigated lands.
	Increased or similar potential for exposure of cultural resources within reservoirs.

No changes in potential for exposure at irrigated lands.

	Alternative 4 compared to SBC
	No change.
	No change.
	No change.
	No change.
	No change.

	Alternative 5 compared to SBC
	Increased potential for exposure of cultural resources within Trinity Lake.

No changes in potential for exposure at irrigated lands.
	Increased potential for exposure of cultural resources within reservoirs except Folsom Lake and San Luis Reservoir over the long-term average and Lake Oroville in critical dry years.

No changes in potential for exposure at irrigated lands.
	Increased potential for exposure of cultural resources within reservoirs.

No changes in potential for exposure at irrigated lands.
	Increased potential for exposure of cultural resources within reservoirs.

No changes in potential for exposure at irrigated lands.
	Increased potential for exposure of cultural resources within reservoirs.

No changes in potential for exposure at irrigated lands.

	Note: 
NAA – No Action Alternative
SBC – Second Basis of Comparison


Cumulative Effects Analysis
As described in Chapter 3, the cumulative effects analysis considers projects, programs, and policies that are not speculative; and are based upon known or reasonably foreseeable long-range plans, regulations, operating agreements, or other information that establishes them as reasonably foreseeable.  Projects, programs, and policies that could affect cultural resources are related to actions that could change stored water in the reservoirs to change the potential of exposure in the reservoirs that store CVP and SWP water supplies.  
Projects and Programs that Could Increase Water Supply Availability
Projects and programs that develop additional water supplies are being considered throughout the CVP and SWP service area.  Many of the future projects would indirectly increase reservoir storage through increased surface water availability through the development or expansion of major surface water storage projects that could provide surface water to CVP and SWP water users in the Central Valley, San Francisco Bay Area, Central Coast, and Southern California regions.  Major inter-regional future projects include the Shasta Lake Water Resources Investigation, Upper San Joaquin River Basin Storage Investigation, North-of-the-Delta Offstream Storage, Los Vaqueros Reservoir Expansion Project, and Delta Wetlands (Reclamation 2013a, 2014d; DWR 2013; Reclamation, CCWD, and Western 2010; SWSD 2011).
Major future infrastructure project also would indirectly increase reservoir storage through increased surface water availability through improvements of conveyance of surface water from existing storage and supply facilities to CVP and SWP water users.  One of these projects, the Bay Delta Conservation Plan (DWR, Reclamation, USFWS, and NMFS 2013) could improve water supply reliability to CVP and SWP water users in the Central Valley Region – San Joaquin Valley, San Francisco Bay Area Region, Central Coast Region, and Southern California Region. 
Projects and Programs that Could Decrease Water Supply Availability
There also are several ongoing programs that could result in changes in flow patterns in the Sacramento and San Joaquin rivers watersheds and the Delta including renewals of hydroelectric generation permits issued by the Federal Energy Regulatory Commission (FERC) and update of the Water Quality Control Plan for the San Francisco Bay/Sacramento–San Joaquin Delta Estuary (Bay-Delta WQCP), as described in Chapter 3, Description of Alternatives.  These changes in flow patterns could result in reduced CVP and SWP water supply availability in some months and possibly on an annual basis.  Therefore, surface water storage in reservoirs that store CVP and SWP water supplies in the San Francisco Bay Area, Central Coast, and Southern California regions could be reduced.
There 22 hydroelectric generation FERC permits that will expire prior to 2030 (FERC 2015).  Fifteen projects in the Sacramento River watershed include one on the Pit River (upstream of Shasta Lake), six on the Feather River, four on the Yuba River, one on the Bear River, one on the American River, and one each on Cow and Battle creeks.  Projects in the San Joaquin River watershed include four on the San Joaquin River, one on the Stanislaus River, two on the Merced River, and one on the Tuolumne River.  The FERC must complete analyses under NEPA and Endangered Species Act to consider the effects of the hydropower operations on the environment, including flow regimes, water quality, fish passage, recreation, aquatic and riparian habitat, and special status species.  Through these analyses, the patterns of flow releases from the hydropower facilities may be changed from recent historical conditions which could result in changes in flow patterns into CVP and SWP reservoirs and into the Delta.
In the Sacramento-San Joaquin Bay Delta, water quality and flow objectives to meet water quality criteria are included in the Bay-Delta WQCP (SWRCB 2006).  The SWRCB and the Central Valley and San Francisco Regional Water Quality Control Boards are in the process of updating the Bay-Delta WQCP.  The updates, or amendments, are being prepared in two phases.  Initially, the SWRCB and Regional Water Quality Control Boards are evaluating new flow objectives for the Lower San Joaquin River and the tributaries of Stanislaus, Tuolumne, and Merced rivers; and southern Delta salinity objectives.  The second phase will evaluate changes to other portions of the Bay-Delta WQCP including Delta outflows, SWP and CVP export restrictions, and other requirements in the Bay-Delta to protect fish and wildlife beneficial uses.  A third phase will consider and assign responsibility for implementing measures to achieve the water quality objectives established in the first two phases (SWRCB 2013).  
No Action Alternative compared to the Second Basis of Comparison
Implementation of future projects to increase surface water supply reliability could result in increased water elevations in reservoirs located in the San Francisco Bay Area, Central Coast, and Southern California region due to increased CVP and SWP exports across the Delta under the No Action Alternative and Second Basis of Comparison.  Future reservoir projects in the Central Valley Region also could increase reservoir elevations for existing CVP reservoirs located upstream of the Delta.  
If future FERC permit renewals or the Bay-Delta WQCP updates result in less CVP and SWP water supply reliability, conditions under the No Action Alternative and Second Basis of Comparison could result in decreased water elevations in reservoirs located in the San Francisco Bay Area, Central Coast, and Southern California region due to increased CVP and SWP exports across the Delta.  
The future projects would occur under both the No Action Alternative and Second Basis of Comparison.  Therefore, conditions under the No Action Alternative as compared to the Second Basis of Comparison would be similar without the future projects as with the cumulative effects of the future projects.
Alternative 1
Implementation of future projects to increase surface water supply reliability could result in increased water elevations in reservoirs located in the San Francisco Bay Area, Central Coast, and Southern California region due to increased CVP and SWP exports across the Delta under Alternative 1 and the No Action Alternative.  Future reservoir projects in the Central Valley Region also could increase reservoir elevations for existing CVP reservoirs located upstream of the Delta.
If future FERC permit renewals or the Bay-Delta WQCP updates result in less CVP and SWP water supply reliability, conditions under Alternative 1 and the No Action Alternative could result in decreased water elevations in reservoirs located in the San Francisco Bay Area, Central Coast, and Southern California region due to increased CVP and SWP exports across the Delta. 
Alternative 1 Compared to No Action Alternative
The future projects would occur under both Alternative 1 and the No Action Alternative.  Therefore, conditions under Alternative 1 as compared to the No Action Alternative would be similar without the future projects as with the cumulative effects of the future projects.
Alternative 1 Compared to the Second Basis of Comparison
As described in Chapter 3, Description of Alternatives, Alternative 1 is identical to the Second Basis of Comparison. 
Alternative 2
Implementation of future projects to increase surface water supply reliability could result in increased water elevations in reservoirs located in the San Francisco Bay Area, Central Coast, and Southern California region due to increased CVP and SWP exports across the Delta under Alternative 2 and Second Basis of Comparison.  Future reservoir projects in the Central Valley Region also could increase reservoir elevations for existing CVP reservoirs located upstream of the Delta.
If future FERC permit renewals or the Bay-Delta WQCP updates result in less CVP and SWP water supply reliability, conditions under Alternative 2 and the Second Basis of Comparison could result in decreased water elevations in reservoirs located in the San Francisco Bay Area, Central Coast, and Southern California region due to increased CVP and SWP exports across the Delta. 
Alternative 2 Compared to No Action Alternative
The CVP and SWP operations under Alternative 2 are identical to the CVP and SWP operations under the No Action Alternative.  Therefore, the cultural resources conditions are identical under Alternative 2 and No Action Alternative without and with the future projects.
Alternative 2 Compared to the Second Basis of Comparison
The future projects would occur under both Alternative 2 and the Second Basis of Comparison.  Therefore, conditions under Alternative 2 as compared to the Second Basis of Comparison would be similar without the future projects as with the cumulative effects of the future projects.
Alternative 3
Implementation of future projects to increase surface water supply reliability could result in increased water elevations in reservoirs located in the San Francisco Bay Area, Central Coast, and Southern California region due to increased CVP and SWP exports across the Delta under Alternative 3, No Action Alternative, and Second Basis of Comparison.  Future reservoir projects in the Central Valley Region also could increase reservoir elevations for existing CVP reservoirs located upstream of the Delta.
If future FERC permit renewals or the Bay-Delta WQCP updates result in less CVP and SWP water supply reliability, conditions under Alternative 3, No Action Alternative, and Second Basis of Comparison could result in decreased water elevations in reservoirs located in the San Francisco Bay Area, Central Coast, and Southern California region due to increased CVP and SWP exports across the Delta. 
Alternative 3 Compared to No Action Alternative
The future projects would occur under both Alternative 3 and the No Action Alternative.  Therefore, conditions under Alternative 3 as compared to the No Action Alternative would be similar without the future projects as with the cumulative effects of the future projects.
Alternative 3 Compared to the Second Basis of Comparison
The future projects would occur under both Alternative 3 and the Second Basis of Comparison.  Therefore, conditions under Alternative 3 as compared to the Second Basis of Comparison would be similar without the future projects as with the cumulative effects of the future projects.
Alternative 4
Implementation of future projects to increase surface water supply reliability could result in increased water elevations in reservoirs located in the San Francisco Bay Area, Central Coast, and Southern California region due to increased CVP and SWP exports across the Delta under Alternative 4, No Action Alternative, and Second Basis of Comparison.  Future reservoir projects in the Central Valley Region also could increase reservoir elevations for existing CVP reservoirs located upstream of the Delta.
If future FERC permit renewals or the Bay-Delta WQCP updates result in less CVP and SWP water supply reliability, conditions under Alternative 4, No Action Alternative, and Second Basis of Comparison could result in decreased water elevations in reservoirs located in the San Francisco Bay Area, Central Coast, and Southern California region due to increased CVP and SWP exports across the Delta. 
Alternative 4 Compared to No Action Alternative
The future projects would occur under both Alternative 4 and the No Action Alternative.  Therefore, conditions under Alternative 4 as compared to the No Action Alternative would be similar without the future projects as with the cumulative effects of the future projects.
Alternative 4 Compared to the Second Basis of Comparison
The CVP and SWP operations under Alternative 4 are identical to the CVP and SWP operations under the Second Basis of Comparison.  Therefore, the cultural resources conditions are identical under Alternative 4 and Second Basis of Comparison without and with the future projects.
Alternative 5
Implementation of future projects to increase surface water supply reliability could result in increased water elevations in reservoirs located in the San Francisco Bay Area, Central Coast, and Southern California region due to increased CVP and SWP exports across the Delta under Alternative 5, No Action Alternative, and Second Basis of Comparison.  Future reservoir projects in the Central Valley Region also could increase reservoir elevations for existing CVP reservoirs located upstream of the Delta.
If future FERC permit renewals or the Bay-Delta WQCP updates result in less CVP and SWP water supply reliability, conditions under Alternative 5, No Action Alternative, and Second Basis of Comparison could result in decreased water elevations in reservoirs located in the San Francisco Bay Area, Central Coast, and Southern California region due to increased CVP and SWP exports across the Delta. 
Alternative 5 Compared to No Action Alternative
The future projects would occur under both Alternative 5 and the No Action Alternative.  Therefore, conditions under Alternative 5 as compared to the No Action Alternative would be similar without the future projects as with the cumulative effects of the future projects.
Alternative 5 Compared to the Second Basis of Comparison
The future projects would occur under both Alternative 5 and the Second Basis of Comparison.  Therefore, conditions under Alternative 5 as compared to the Second Basis of Comparison would be similar without the future projects as with the cumulative effects of the future projects.
Potential Mitigation Measures
Implementation of Alternatives 1, 3, 4, and 5 as compared to the No Action Alternative could result in slightly lower reservoir elevations at the end of September at Folsom Lake, New Melones Reservoir, and San Luis Reservoir.  Potential mitigation measures have been identified to reduce the impacts of increased potential exposure of cultural resources at reservoirs that store CVP and SWP water supplies under alternatives as compared to the No Action Alternative.    
Mitigation measures to reduce the impacts of increased exposure of cultural resources at reservoirs that store CVP and SWP water supplies include developing a plan to reduce potential impacts related to increased exposure of cultural resources at reservoirs to public access and vandalism.  For each reservoir, a Cultural Resources Management Plan could be developed or updated.  The plans would include measures to prevent impacts on cultural resources including photographic and mapping documentation, restrictions for use and/or access in specific areas, and long-term monitoring programs.  Cultural resources identified in the plan would be evaluated using the National Register of Historic Places and California Register of Historic Places
It should be recognized that Reclamation does not have authority to require other agencies that own and/or operate non-CVP reservoirs to implement these mitigation measures.  Therefore, these types of mitigation measures may not be available to fully reduce the adverse effects of low reservoir surface water elevations. 
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