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I. Executive Summary 

As part of its ongoing ground-water management work in the Santa Maria Valley, the Santa Maria 

Valley Water Conservation District commissioned the preparation of a numerical ground-water flow 

model to be used for assessment of ground-water basin conditions and for evaluation ofexisting 

and/or future projects and land use conditions in the basin. A primary initial purpose of model 

. development was to assess the perennial yield and current state of the basin, whethea- it was developed 

within perennial yield or, if not, whether it was in overdraft. The ground-water flow model has been 

completed and can now be used to provide input to the various ongoing water resource management 

activities of the District. 

In the preparation of the ground-water model, the objectives were to: 1) develop an understanding of 

the hydrogeology of thegreater part of the Santa Maria ground-water basin (study area); 2) develop 

and calibrate a numerical ground-water flow model of the study area; 3) formulate possible model 

scenarios for predicting the impacts on ground-water levels of different management actions taken by . 

the District or other entities within the study area: and 4) utilize the calibrated model results, 

specifically the simulated historical conditions during an established base study period, to estimate 

the yield and current state of the basin. 

The study area encompasses a majority of the Santa Maria ground-water basin, a coastal basin 

approximately 250 square miles in size located within northern Santa Barbara and southern San Luis 

Obispo Counties. The study area includes that portion orthe basin of greatest significance to the 

District: specifically, the contiguous area of the Santa Maria Valley, Sisquoc plain, Orcutt upland, and 

the approximate· southern halfof the Nipomo Mesa (south of BJack Lake Canyon). It encompasses 
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areas, within and adjoining the District boundaries, comprised primarily of agricultural land and areas 

of native vegetation. The study area also includes the urban areas of Santa Maria, Guadalupe, Orcutt, 

and Nipomo, as well as several small developments and industrial areas.- The mainstream in the 

study area is the Santa Maria River, which generally flanks the northern part of the Santa Maria 

Valley; other streams include portions of the Cuyama River, Sisquoc River and tributaries, and Orcutt 

Creek . 

. Fot the initial part of model development and basin assessment, the geology of the study area was 

defined, iricluding the nature and extent of the geologic formations comprising the aquifer system and 

the geologic structure of the basin. The hydrology of the study area was characterized, including 

determining the historical trends in ground-water level fluctuations, historical ground-water flow 

. patterns, and historical trends in streamflow and precipitation. In addition, the distribution of 

hydraulic characteristics of the various aquifers and the nature of the surface-water: aquifer 

interaction· was defined. 

A numerical ground-water flow model has been developed using the u.s. Geological Survey's 

MODFLOW modeling code encompassing the entire ground-water basin (with the active portion of 

the model comprising the study area) and induding all of the basin aquifers. The model simulates 

transi,ent conditions during the 53-year period between 1944 and 1997 and incorporates the historical 

hydraulic stresses within the basin; these include the recharge of streamflow, precipitation, and 

irrigation and M&I return flows, and the discharge from agricultural and M&I p'umpage and 

. evapotranspiration losses. The model was calibrated by adjusting c.ertain model input parameters 

until the model-simulated hydraulic head (ground-water levels) matched actual observed ground

water levels as closely as possible. 

Several model scenarios have been formulated to illustrate potential applications of the model in the· 

. overall planning and management of water resources in the basin. These scenarios include 

simulations of historical conditions within the basin and of alternative conditions during the historical 

period (for example, the ground-water conditions that' would have resulted without the Twitchell 
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project). Additional scenarios that could be simulated for water supply planning purposes include 

predictive simulations of future conditions that would examine the ability of the basin to support 

future demands for agricultural and/or M&I water supply. 

The calibrated ground-water model has been utilized to assess historical conditions in the basin 

during an established base study period, specifically the 22 year period from 1968 to 1989, in order to 

develop a value for the perennial yield of the basin within the study area. The selected base period for 

assessment of perennial yield encompasses a time through which there was an average amount of 

natural recharge, and when there was no unbalanced storage in the unsaturated zone between the 

, 'begi-m.tiTtg a:rt6 5Ht! :7f\the period. The base period also includes varying stress periods (wet and dry 

periods), and is in reasonable proximity to the present. Based on interpretation of ground-water 

levels and no changes in model-calculated ground-water storage over the study period, basin 

conditions are concluded to be within perennial yield and not in overdraft. The average pumEage for 

all beneficial uses in the stud'y area during this Eeriod was P4,000 acre-feet, and this quantity can be 

interpreted as the perennial yield of the basin under current distribution of pumpage, land use, and 

associated return flows, with continued augmentation of ground-water recharge from the TwitchelI 

project, and under conditions of long-termaverage precipitation. Finally, consistent with. the 

observation of development within perennial yield in the basin, it was also concluded that a 

substantial amount of aquifer storage can intermittently b~ used to sustain water sl!Pplyduring 

periodic dry periods, as has been the case in the basin on several occasions in the last 50 years, 

without resulting in perennial deficit or decline in ground-water levels or storage. 
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II. Introduction 

Purpose and Scope 

With the adoption of a ground-water management plan in 1995, under the general authority granted 

by AB 3030, the Santa Maria Valley Water Conservation District (the District) embarked on an 

. updated program to continue to manage ground~water resources within portions of the Santa Maria 

basin. Prior to adoption of a formal ground-water management plan, the District had for years been 

involved in ground-water management, primarily via the operation of Twitchell Dam and Reservoir 

for artificial recharge of ground water through the downstream river channel. Basin management 

requires an understanding of the impacts on ground-water levels and storage that could result from 

any management actions taken by the District or other entities within the basin. In addition, a clear 

understanding of the ground-water resources within the basin and the status of the ground-water basin 

are important inputs to water rights considerations in the basin, particularly in an era of changing 

municipal water demands and s.upplies, as well as potentially expanding agricultural land use within 

and adjacent to the basin. In order to provide input to these processes and at the request of the 

District, Luhdorff and Scalmanini, Consulting Engineers have developed a ground-water flow model 

of the greater portion of the Santa Maria basin. 

For purposes Of this report, the ground'-'water flow model was used to simulate the response of the 

basin (that portion within the study area) to the recent historical conditions, specificaIJy from 1944 to 

1997. This included the historical climatic coriditions and land use and the associated changes in 

inflows to and outflows from the study area. In addition, the model was us~d to calculate the changes 

in storage during selected periods of time to provide an estimate ofthe perennial yieid of the aquifer 
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system, and to provide an assessment of whether pumping in the basin is within perennial yield or, if 

not, whether the basin is in overdraft. 

This report describes the hydrogeologic conditions present in the area, the development of the model, 

and the application of the model to assess basin conditions (storage arid yield estimates). The report 

is organized as follows: 

Chapter 1. Executive Summary 

Chapter IT. Introduction 

Chapter ill. Hydrogeologic Conditions 

Chapter IV. Ground-Water Plow Model 

ChapterV. Model Applications and Basin Yield 

Description of Study Area 

The study area encompaSSes a majority of the Santa Maria ground-water basin, a coastal basin located 

within northern Santa Barbara and southern San Luis Obispo Counties, including the Santa Maria 

1_ Valley, Sisquoc plain, Orcutt upland, and the approximate southern half of the Nipomo Mesa (south 

of BlackLake Canyon) (Figure 2-1). It includes areas within and adjoining the District boundaries 

comprised primarily of agricultural land and areas of native vegetation. The study area also includes 

the urban areas of Santa Maria, Guadalupe, Orcutt, and Nipomo, as well as several small 

developments and industrial areas. The main stream in the study area is the Santa Maria River, which 

generally flanks the northern part of the Santa Maria Valley; other streams include portions of the 

Cuyama River, Sisquoc River and tributaries, and Orcutt Creek. 
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III. Hydrogeologic Conditions 

The Santa Maria ground-water basin includes approximately 250 square miles comprised of river bed, 

alluvial plain, and upland (mesa) areas within Santa Barbara and San Luis Obispo Counties. The 

study area encompasses a majority of the basin, and specifically that portion of greatest significance 

to the District: the contiguous area of the Santa Maria Valley, Sisquoc plain, Orcutt upland, and the 

portion of the Nipomo Mesa south of Black Lake Canyon (Figure 3-1). Surrounding the study area 

are the Casmalia and Solomon Hills to the south, the San Rafael Mountains to the southeast, the 

-Sierra MadreMountains to the east and northeast, the remaining portion of the Nipomo Mesa to the 

north, and the Pacific Ocean to the west. The study area is drained mainly by the Santa Maria River, 

with inflow from the Cuyama and Sisquoc Rivers and several minor tributaries. The basin boundary 

designations (historical and current) and th~ study area geology and hydrology are described in the 

following subsections .. 

Basin Boundary 

The boundary of the ground-water basin has previously been designated based on geologic and 

hydrologic conditions, as discussed below. There is currently general agreement on the western, 

southeI11, and eastern boundaries, but some open question regar~ing the riorthern boundary. All but 

the northern boundary have historically been designated as the contact of fresh water-bearing alluvial 

deposits of the Santa Maria Valley with essentially non·Jresh water-bearing consolidated deposits 

comprising the surrounding hills and mountains (see Figure 3-1). 
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Regarding the noI1hern boundary, the earliest reports of hydrogeologic investigations conducted by 

the U.S. Geological Survey (Worts, 1951; Miller and Evenson, 1966) designated an approximate 

boundary along Black Lake Canyon within the Nipomo Mesa (see Figure 3-1). This designation was 

-based on those investigators' interpretations of the extent of the fresh water-bearing deposits, as weIJ 

as their understanding of ground-water flow directions, beneath the Santa Maria Valley, Orcutt 

Upland, and the Mesa. They described the aquifers within these deposits as likely being truncated at 

some point beneath the Mesa, thus creating a structural boundary to ground-water flow. The location 

of the aquifers' northern extent coincided with what was thought to be a hydrologic boundary 

(ground-water divide) where ground water flowed west to slightly southwestward, thus impeding 

flow north beyond this boundary. 

Later reports by the California Department of Water Resources (DWR, 1970; 1975a) designated 

- the northern basin boundary further south, at the southern escarpment of the Nipomo Mesa. This 

designation was based on DWR's interpretation of the aquifer extent and ground-water flow 

directions beneath the area. DWR suspected that the escarpment at the Mesa's southern edge had an 

"underground expression" limiting ground-water flow from the Santa Maria Valley to the Mesa; and 

DWR reported that ground-water flow at that boundary was to the wes[ instead of continuing further 

north beneath the Mesa. 

Subsequently, however, the previous boundary designations began to be questioned and were 

eventually modified. One U.S. Geological Survey report (Hughes, 1977) described the northern 

hydrologic boundary as being "poorly-defined," and DWR redefined the northern basin boundary 

location northward to designate a larger single ground-water basin that included the area from the 

Orcutt Upland to Arroyo Grande and Pismo Beach (see Figure 3-1). The latter modification was 

based on "recent geologic findings" indicating that there was no subsurface barrier to ground-water 

flow beneath the Mesa, including at its southern escarpment (DWR, 1980). Most recently, DWR 

maintained that the basin extended northward to encompass the Arroyo GrandelPismo Beach area 

because, even though DWR determined that ground water within the Santa Maria Valley (at the Santa 

Maria River) flowed westward instead of toward the Mesa, there was no geolO'gical impediment to 
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Later reports by the California Department of Water Resources (DWR, 1970; 1975a) designated 

- the northern basin boundary further south, at the southern escarpment of the Nipomo Mesa. This 

designation was based on DWR's interpretation of the aquifer extent and ground-water flow 

directions beneath the area. DWR suspected that the escarpment at the Mesa's southern edge had an 

"underground expression" limiting ground-water flow from the Santa Maria Valley to the Mesa; and 

DWR reported that ground-water flow at that boundary was to the wes[ instead of continuing further 

north beneath the Mesa. 

Subsequently, however, the previous boundary designations began to be questioned and were 

eventually modified. One U.S. Geological Survey report (Hughes, 1977) described the northern 

hydrologic boundary as being "poorly-defined," and DWR redefined the northern basin boundary 

location northward to designate a larger single ground-water basin that included the area from the 

Orcutt Upland to Arroyo Grande and Pismo Beach (see Figure 3-1). The latter modification was 

based on "recent geologic findings" indicating that there was no subsurface barrier to ground-water 

flow beneath the Mesa, including at its southern escarpment (DWR, 1980). Most recently, DWR 

maintained that the basin extended northward to encompass the Arroyo GrandelPismo Beach area 

because, even though DWR determined that ground water within the Santa Maria Valley (at the Santa 

Maria River) flowed westward instead of toward the Mesa, there was no geolO'gical impediment to 
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ground-water flow beneath the Mesa CDWR, 1999). This conclusion was based on the current 
. . . 

understanding of the basin's geologic structure (aquifer extent and geometry, and fault locations, age, 

and characteristics). 

Despite the reported lack of any prominent physical impediment to ground-water flow within the· 

currently":reported larger single basin, the flow of ground water has historically been in a westerly 

direction beneath the Black Lake Canyon area within the Nipomo Mesa. The westerly flow in this 

area appears to result at the intersection of northwestward ground-water flow in the Santa Maria 

Valley and southwestward ground-water flow in the Arroyo GrandelPismo Beach and northern 

Nipomo Mesa areas. These flows appear to "divert" each other westward beneath the Black Lake 

Canyon area such that north-south flow generally does not occur, either under historical or prevailing 

ground-water levels. Historical plJmping depr~ssions on the Nipomo Mesa have remained fairly 

localized and typically have not "crossed" the Black Lake Canyon area, which may be due to land us~ 

(and therefore pumping) limitations in and around the Canyon. For this reason, and because the 

District's f?cus on ground-water management is primarily in the Valley and immediately adjoining 

area, the portion of the ground-water basin north of the Canyon is not included in the modeled area. 

Geology 

A comprehensive study of the geology and hydrology of the Santa Maria Valley was completed by the 

U.S. Geological Survey (Worts, 1951) and several studies of note have subsequently been conducted 

on .the hydrogeology and ground-water quality of the Valley (Hughes, 1977), the coastal portion of the 

basin (DWR, 1970), and the approximate northern half of the basin CD}VR, 1958, 1999). These 

reports, as well as various other reports, maps, and Well Drillers' Reports, were evaluated as part of 

this study; the reports that were utilized are cited in the References section of this report and the 

wells with Well Drillers' Reports evaluated are located and identified on a map of the study area 

(Figure 3-2). A summary of the geology pertinent to development of the ground-water flow model 

follows. 
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The Santa Maria ground-water basin is underlain by unconsolidated alluvial deposits of primarily 

gravel, sand, silt and clay that cumulatively range in thickness from 200 to 2,800 feet. These alluvial 

deposits comprise the basin's aquifer system. The alluvial deposits in turn overlie and fill in a natural 

trough ("syncline") composed primarily of older folded and consolidated sedimentary and 

metamorphic rocks ("bedrock"). A contour map of the base of the alluvial deposits (which is also the 

top of the consolidated rocks) was prepared that illustrates the trough shape of the basin within the 

study area, with the deepest.portion beneath the Orcutt area (Figure 3-3). The consolidated rocks also 

flank the valley and comprise the surrounding hills and mountains; typically, the consolidated rocks 

do not yield significant amounts' of ground water to wells. The geologic formations comprising the 

alluvial deposits and the geologic structure within the study area are illustrated in a generalized 

geologic map (Figure 3-4) and four geologic cross sections (Figures 3-5 through 3-8) . 

. The alluvial deposits are composed of the Careaga Sand and Paso Robles Formation (Fm.) at depth, 

and the Orcutt Fm., Quaternary Alluvium, and river channel, dune sand, and terrace deposits at the 

surface (Worts, 1951). The Careaga Sand, which ranges in thickness from 650 feet to afeather edge, 

is identified as being the lowermost fresh water-bearing formation in the basin (DWR, 1970), resting 

on the above-mentioned consolidated rocks (specifically, the Tertiary-aged Foxen Mudstone, Sisquoc 

Fm., and Monterey Shale and the Jurassic/Cretaceous-aged Franciscan Fm., descriptions of which 

may be found in Worts, 1951). Overlying the Careaga Sand is the Paso Robles Fm., which comprises 

the greatest thickness of the alluvial deposits (from 2,000 feet to a feather edge); the thickest portion 

of this formation is located beneath the Orcutt area. Both the Careaga Sand and the Paso Robles Fm. 

underlie the great majority of the basin (see Figure 3-5). The Careaga Sand is mainly composed of 

white to yellowish-brown, loosely-consolidated, massive, fossiliferous, medium- to fine-grained sand 

with some silt and is reported to be predominantly of marine origin (Worts, 1951). The Paso Robles 

Fm. is highly variable in color and texture, generaIly composed of yellow, blue, brown, grey, or white 

lenticular beds of: boulders and coarse to fine gravel and clay; medium to fine sand and clay; gravel 

and sand; silt; and clay (Worts, 1951). This formation is reported to be primarily fluvial (stream-laid) . 

in origin and there is no areal correlation possible between the individual beds, with the exception of 

a coarse basal gravel of minor thickness in the Santa Maria Valley oil field. 
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The Santa Maria ground-water basin is underlain by unconsolidated alluvial deposits of primarily 

gravel, sand, silt and clay that cumulatively range in thickness from 200 to 2,800 feet. These alluvial 

deposits comprise the basin's aquifer system. The alluvial deposits in turn overlie and fill in a natural 

trough ("syncline") composed primarily of older folded and consolidated sedimentary and 

metamorphic rocks ("bedrock"). A contour map of the base of the alluvial deposits (which is also the 

top of the consolidated rocks) was prepared that illustrates the trough shape of the basin within the 

study area, with the deepest.portion beneath the Orcutt area (Figure 3-3). The consolidated rocks also 

flank the valley and comprise the surrounding hills and mountains; typically, the consolidated rocks 

do not yield significant amounts' of ground water to wells. The geologic formations comprising the 

alluvial deposits and the geologic structure within the study area are illustrated in a generalized 

geologic map (Figure 3-4) and four geologic cross sections (Figures 3-5 through 3-8) . 

. The alluvial deposits are composed of the Careaga Sand and Paso Robles Formation (Fm.) at depth, 

and the Orcutt Fm., Quaternary Alluvium, and river channel, dune sand, and terrace deposits at the 

surface (Worts, 1951). The Careaga Sand, which ranges in thickness from 650 feet to afeather edge, 

is identified as being the lowermost fresh water-bearing formation in the basin (DWR, 1970), resting 

on the above-mentioned consolidated rocks (specifically, the Tertiary-aged Foxen Mudstone, Sisquoc 

Fm., and Monterey Shale and the Jurassic/Cretaceous-aged Franciscan Fm., descriptions of which 

may be found in Worts, 1951). Overlying the Careaga Sand is the Paso Robles Fm., which comprises 

the greatest thickness of the alluvial deposits (from 2,000 feet to a feather edge); the thickest portion 

of this formation is located beneath the Orcutt area. Both the Careaga Sand and the Paso Robles Fm. 

underlie the great majority of the basin (see Figure 3-5). The Careaga Sand is mainly composed of 

white to yellowish-brown, loosely-consolidated, massive, fossiliferous, medium- to fine-grained sand 

with some silt and is reported to be predominantly of marine origin (Worts, 1951). The Paso Robles 

Fm. is highly variable in color and texture, generaIly composed of yellow, blue, brown, grey, or white 

lenticular beds of: boulders and coarse to fine gravel and clay; medium to fine sand and clay; gravel 

and sand; silt; and clay (Worts, 1951). This formation is reported to be primarily fluvial (stream-laid) . 

in origin and there is no areal correlation possible between the individual beds, with the exception of 

a coarse basal gravel of minor thickness in the Santa Maria Valley oil field. 
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Above the Paso Robles Fm. and comprising the Orcutt Upland is the Orcutt Fm., which is typically 

160 to 200 feet thick; in theremainder of the Valley area, the Paso RobIes Fm. is overlain by the 

Quaternary Alluvium, which comprises the majority of the Valley floor and is typically 100 to 200 

feet thick (see Figure 3-6). Further north in the Nipomo Mesa area, the Paso Robles Fm. is overlain 

by the Older Dune Sand, which comprises the Mesa and ranges in thickness from approximately 400 

feet to a feather edge. Along the northeast edge of the Sisquoc plain, the Paso.Robles Fm. is overlain 

by terrace deposits approximately 60 feet thick. The Orcutt Fm. is composed of conformable upper 

and lower unHs ("members"), both reported to be mainly of fluvial origin. The upper member 

generally consists of reddish-brown, loosely-compacted, massive, medium-grained clean sand with 

some lenses of clay, and the lower member is primarily grey to white, loosely-compacted, coarse

grained gravel and sand (Worts, 195L). Both members of the Orcutt Fm. become finer toward the 

coast. The Quaternary Alluvium is also composed of upper and lower members thatare reported to 

. be mainly fluvial in origin. The composition of the upper member becomes progressively finer 

toward the coast, with boulders, gravel, and sand in the Sisquoc plain area; sand with gravel in the 

eastern/central Valley area; sand with silt from the City of Santa Maria to a point approximately 

halfway to Guadalupe; and clay and silt with minor lenses of sand and gravel from that area 

westward. The lower member is primarily coarse-grained boulders, gravel and sand with minor 

. lenses of clay near the coast. The Older Dune Sand is composed of Ioosely- to slightly-compacted, 

massive, coarse- to fine-grained, well-rounded, cross-bedded quartz sand that is locally stained dark 

reddish-brown (DWR, 1999). The terrace deposits, in general, are similar in composition to the 

coarse-grained parts of the Quaternary Alluvium. 

The principal aquifers in the study area consist of the Paso Robles Fm., the Orcutt Fm., and the 

Quaternary Alluvium, although some wells have been reported to be completed in the Older Dune 

Sand of the Nipomo Mesa and the Dune Sand on the Orcutt Upland that pump minor amounts of 

perched water (Worts, 1951). It should be noted that the upper member of the Quaternary Alluvium 

is consistently finer-grained than the lower member throughout the Valley. Further, the upper 

member becomes finer grained toward the Ocean such that it confines ground water in the lower 

member from the approximate area of the City of Santa Maria's waste water treatment plant westward 

10 

U.-1I·~DCJRFF & SC~UV!AJ\,Jlr.Jl 
GUi'JSUi l:NG F.NGlr".Jt:l P.~:i 

Copy of document found at  www.NoNewWipTax.com



f : 
I 

f' , 

(approximately eight miles inland from the coast): The result of this has been artesian conditions in 

the western valley area (historically, flowing artesian wells were reported until the early 1940s in the 

westernmost portion of the valley) (Worts, 1951). In addition, many wells belonging to local farmers 

in the western valley area, specifically in the Oso Flaco area, began flowing again during winter 1999. 

The geologic cross sections were located as such in order to illustrate several points about the study 

area geology pertinent to constructing the numerical model. Cross-section A-A' (see Figure 3-5) 

begins in the area near the mouth of the Santa Maria River, traverses the Orcutt Upland, and 

terminates in the Sisquoc plain area near Round Corral. It shows the relative thicknesses between the 

various geologic formations in the study area and the general "thinning" of the formations from the 

central valley area toward the Sisquoc Plain. This cross section also shows the Quaternary Alluvium 

and Orcutt Fm., essentially adjacent to each other and comprising the uppermost aquifer in the Valley, 

.divided into the above-described upper and lower members. 

Cross section B-B' (see Figure 3-6) begins in the Casmalia Hills, traverses the western portion of the 

Valley (near the City of Guadalupe) and the central Nipomo Mesa, and terminates in Black Lake 

Canyon. It shows the prominent asymmetrical syncline (folding of the consolidated rocks and Paso 

Robles Fm.) within the Valley, with the deepest portion of the basin toward the southern edge of the 

Valley, gradually becoming thinner and more shallow toward the north where it extends beneath the 

Nipomo Mesa. This cross section also shows that both the Lipper and lower members of the 

Quaternary Alluvium extend to the Santa Maria River, but only the upper member extends beyond the 

River to the southern edge of the Nipomo Mesa. Nei-ther the upper nor lower member continues 

northward beneath any portion of the Mesa; instead, the Older Dune S~d comprises the Mesa's 

surface (Cleath & Associates, 1996; DWR, 1999). 

Cross section C-C' (see Figure 3-7) begins in the Casmalia Hills, traverses the central/eastern portion 

of the Valley (near the City of Santa Maria), and terminates in the terrace adjacent to Suey Creek. It 

shows how the Orcutt Fm. (comprising the Orcutt Upland) sharply transitions into the Quaternary 

Alluvium (underlying the Valley area near the City), which terminates at the base of the cliffs above 
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area geology pertinent to constructing the numerical model. Cross-section A-A' (see Figure 3-5) 

begins in the area near the mouth of the Santa Maria River, traverses the Orcutt Upland, and 

terminates in the Sisquoc plain area near Round Corral. It shows the relative thicknesses between the 

various geologic formations in the study area and the general "thinning" of the formations from the 

central valley area toward the Sisquoc Plain. This cross section also shows the Quaternary Alluvium 

and Orcutt Fm., essentially adjacent to each other and comprising the uppermost aquifer in the Valley, 

.divided into the above-described upper and lower members. 

Cross section B-B' (see Figure 3-6) begins in the Casmalia Hills, traverses the western portion of the 

Valley (near the City of Guadalupe) and the central Nipomo Mesa, and terminates in Black Lake 

Canyon. It shows the prominent asymmetrical syncline (folding of the consolidated rocks and Paso 

Robles Fm.) within the Valley, with the deepest portion of the basin toward the southern edge of the 

Valley, gradually becoming thinner and more shallow toward the north where it extends beneath the 

Nipomo Mesa. This cross section also shows that both the Lipper and lower members of the 

Quaternary Alluvium extend to the Santa Maria River, but only the upper member extends beyond the 

River to the southern edge of the Nipomo Mesa. Nei-ther the upper nor lower member continues 

northward beneath any portion of the Mesa; instead, the Older Dune S~d comprises the Mesa's 

surface (Cleath & Associates, 1996; DWR, 1999). 

Cross section C-C' (see Figure 3-7) begins in the Casmalia Hills, traverses the central/eastern portion 

of the Valley (near the City of Santa Maria), and terminates in the terrace adjacent to Suey Creek. It 

shows how the Orcutt Fm. (comprising the Orcutt Upland) sharply transitions into the Quaternary 

Alluvium (underlying the Valley area near the City), which terminates at the base of the cliffs above 

11 



the Santa Maria River. This cross section also shows that the terrace deposits capping the cliffs 

above the River (near Suey Creek) are physically separated from the alluvial deposits of the basin and 

are therefore not hydraulicalJy connected to the aquifer system of the basin. 

Cross section D-D' (see Figure 3-8) begins in the Solomon HilIs, traverses the central portion of the 

Sisquoc plain, and terminates above the terrace southeast of the confluence of the Cuyama and 

Sisquoc Rivers (along the northeastern edge of the Sisquoc plain). It shows that the Quaternary 

Alluvium within the Sisquoc Plain is of a much narrower width than in other parts of the study area 

and that the terrace deposits are physically (and therefore potentially hydraulically) connected to the 

basin's aquifer system. 

It should be noted that several faults have been reported to be located in the Valley and through the 

. Nipomo Mesa. The Santa Maria and Bradley Canyon faults, located in the Valley in the area between 

the City of Santa Maria and Fugler Point, are concealed and they are reported to be northwest

trending, high-angle faults, that vertically offset the consolidated rocks, Careaga Sand, and Paso 

Robles Fm., but not the overlying Quaternary Alluvium or Orcutt Fin. (Worts, 1951). The Oceano 

and Santa Mana River faults are of a similar nature (the latter fault also has a significant strike-slip .. 

componevt of movement), but they are located in the Nipomo Mesa· and extend north toward Oceano. 

The maximum vertical offset on lhe Oceano fault is reported to be in the range of 300 to 400 feet 

within the Careaga Sand and Paso Robles Fm.; on the other faults, it is reported to be much less, 

within the range of 80 to 150 feet (Worts, 1951; DWR, 1999) .. However! these faults do not appear to 

affect ground-water flow within the study area, based on the review of historical ground-water level 

contour maps (Worts, 1951; LSCE, 1997; DWR, 1999). Lastly, there ~s no know structural (e.g:, 

faulting) or lithologic isolation of the alluvial deposits from the Pacific Ocean (i.e., the Quatem<1.; 

Alluvium, Orcutt Fm., Careaga Sand, and Paso Robles Fm. aquifers continue beneath the Ocean). 

Thus,at some unknown distance from the shore, the water in these aquifers changes from fresh to salt 

water, and the potential exists for the salt water to intrude into the coastal (landward) portions of the 

aquifers if hydrologic conditions within them were to change. 
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Hydrology 

The aquifer system within the study area is comprised principally of the Paso Robles Fm., Quaternary 

Alluvium, and Orcutt Fm: (the Careaga Sand is included but typically not tapped by wells, due to its 

depth), and is essentially continuous throughout the study area, both areally and vertically. It extends 

from the head of the Sisquoc plain on the east to the Pacific Ocean on the west, from the Orcutt 

Upland on the south to the Nipomo Mesa on the north; and from the base of the Careaga Sand upward 

through the Paso Robles Fm. and into the Quaternary Alluvium and Orcutt Fm. The system also 

includes terrace deposits along the northeast edge of the Sisqupc plain and river channel deposits 

throughout the Valley that are hydraulically connected to the principal aquifers. The uppennost part 

of the aquifer system is comprised of the Quaternary Alluvium (in the Valley floor), Orcutt Fm. (in 

the Orcutt Upland), and the upper part of the Paso Robles Fm. (in the Nipomo Mesa), with.the Paso 

.Robles Fm and Careaga Sand comprising the lowest aquifer throughout the study area. The Orcutt 

Upland is elevated sufficiently that, in the southeastern portion of the Upland (from Orcutt to Garey 

and southward), the upper member of the Orcutt Fm. is typically not saturated; also, ground-water 

levels beneath the western portion of the Nipomo Mesa can rise sufficiently to saturate the Dune Sand 

and Older Dune Sand overlying the Paso Robles Fm. 

The upper and lower members of the Quaternary Alluvium are the shallowest aquifers in the central 

to eastern part of the Valley, and they are essentially unconfined in these areas because they are 

composed primarily of sand and gravel with only discontinuous lenses of clay (no effective confining 

layers). In the western part of the Valley, the upper member acts as a confining layer to the lower 

member and the latter becomes a confined aquifer. The saturated portions of the upper and lower 

members of the Orcutt Fm. behave as unconfined aquifers because they also are primarily sa.nd and 

gravel deposits with only discontinuous lenses of clay. The Paso Robles Fm. and Careaga Sand 

essentially act as one large continuous aquifer that is typically unconfined in the central to eastern part 

bf the Valley (with localized areas of confinement beneath clay lenses) and confined in the western 

part of the Valley. Only a slight upward vertical gradient (a few feet of head difference) has 

historically been observed between the Paso Robles Fm.·and uppermost aquif~rs (Worts, 1951). No 
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confining layers are continuous across the study area between the' aquifers (with the aforementioned 

exception of the Quaternary Alluvium in the western valley). 

Ground-Water Levels 

Ground-water levels within the study area have fluctuated greatly since the 1920's, when historical 

water level measurements began, with seasonal and long-term trends described herein. Hydrographs 

of ground-water elevations in the study area illustrate that a substantial decline in ground-water 

levels, from historical high to historical low levels, occurred between 1945 and th~ late 1960's with a 

progressively greater decline further inland from the coast (Figure 3~9). The decline ranged from 

approximately 20 to 40 feet near thecoast, 70 feet near Orcutt, to as much as 100 feet further inland 

(in the area just east of downtown Santa Maria). This decline was apparently due to an increasing 

"agricultural demand on the ground-water basin and slightly-drier than normru climatic conditions 

during this period, :is discussed in the subsections below. 

Since then, a general long-term stability has been present as ground-water levels fluctuated between: 

the historical low and near historical-high levels over alternating five- to IS-year period!:. Whether 

near the coast or inland, ground-water levels showed this trend but with different ranges of ground

water level fluctuations (see Figure 3-9). Ground-water levels in the Valley have repeatedly 

recovered to near historical-high levels, including as recently as 1995; ground-water level data for 

wells in the Nipomo Mesa are shorter-tem, but show a similar (although more SUbtle) trend of 

decline and recovery in the western Mesa. In the eastern Mesa, ground-water levels have remained 

relatively constij.nt or declined somewhat. Along the coastal portion of the study area, ground-water 

elevations have typically remained above sea level throughout the historical period. As discu,ssed in 

the subsections below, the periodic ground-water level fluctuations since the late 1960's (with a long

term stability) have apparently been due to intermitt~n~ wet ll:l't€l: :18' climatic conditions, with natural' 

recharge during wet periods complemented by l>upRkIDental recharge along the Santa MariaRiver 

from the Twitchell Reservoir projeO't (upon becoming fully operational in the late 1960's). In 
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addition, the long-term stability may have been partially due to a "leveling-off" of the agricultural 

demand on the basin. 

Ground water beneath the valley has historically flowed to the west-northwest from the Sisquoc area 

toward the Ocean, including along the southern margin of the Nipomo Mesa, at times as far as the 

Oso Flaco Lake area. As noted above, ground-water levels have fluctuated between near historical

high and historical low levels since the early 1940's, and this is illustrated further in ground-water 

level contour maps for the following periods: 1944 (high), 1967 (Jow), and 1997 (high) (Figures 3-

10,3-11, and 3-12). Several points of interest in regard to the hydrologic conditions illustrated by the 

contour maps are that, first, a "flattening" of the water table beneath the central and western portions 

of the basins occurred between 1944' and 1967 as ground-water levels declined. The slope of the 

water table (" gradient") in these areas declined to less than one-half of the gradient observed during 

1944, which has had the effect of slowing (but not stopping or ryversing) the movement of ground

water through and out of the basin. This flattening has periodically fluctuated since 1967 as ground

water levels have alternately recovered and declined; some recovery is evident by 1997, 

A second-point is that"the supplemental recharge from the Twitchell Reservoir project is visible in the 

ground-water level contour maps for 1967 and 1997 (Figures 3-11 and 3-12) where the contours are 

parallel to the Santa Maria River from Garey to the confluence with Suey Creek. This is also the case 

for several periods since 1967 when ground water was at near historical-high or historical low levels. 

As a result of the supplemental (Twitchell) recharge, even though ground-water levels beneath the 

eastern portion of the basin have fluctuated along with the rest of the basin during the historical 

period, the water table gradient has decreased only slightly between 1944 and 1997. The amount of 

the supplemental recharge to the basin, based on streamflow data from gauges located along the 

Sisquoc and Santa Maria Rivers, is discussed in a subsection below. 

A third point is that, as noted above, coastal ground-water levels have typically remained above sea 

level and that the outflow of ground water from the basin has been maintained during conditions of ---both historical high and low ground-water levels. While the amount of outflow has varied with 
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ground-water level fluctuations, the maintenance of positive water levels above sea level, which 

results in ground-water outflow, has likely precluded salt water intrusion of the basin. A l.o.c.alized 

area northeast of Oso Flaco Lake beneath the Ni£omo Mesa experienced ground-water levels 

depressed below sea leLel.d.urin.g.J.2.6 (see Figure 3-11); similar conditions have occurred during 

other periods since then when ground-water levels approached historical lows. fhis depression is 

near the northern edge of the study area and (when present) appears to reduce flhe amount of outflow 

from the aquiferes) beneath the Nipomo Mesa to the ocean and induce ground-water flow from the 

Oso Flaco area northward toward the depression., 

It should be noted that the review of historical ground-water conditions described ~ove indicates that 

the basin has generally achieved a long-term stability in ground-water levels. Previous reports of the 

ground-water conditions in the basin had concluded that, at the current level of demand on the basin, 

it is in overdraft by approximately 20,000 acre-feet/year (Santa Barbara County Water Agency, 1994 

and 1996). However, the hydrographs of historical ground-water levels throughout the basin (sljch as 

those in Figure 3-9) do not support the conclusion of perennial- overdraft; rather, they indicate that the 

initial decline of ground-water levels between 1943 and 1967 was followed by a period of recovery, 

which has then been successively followed by alternating periods of decline and recovery between 

historical low and near historical-high ground-water levels through 1997. The nature of these 

historical ground-water level fluctuations does not stp£ort the existence of an "average annual" or 

continuclUs _overdraft; instead, they indicate that basin ground-water storage has repeatedly fluctuated 

between several years of decline followed by several years of gain. Ultimately, the numerical ground

water flow model described herein was utilized to analyze ground-water level and storage changes 

over :selected study periods to assess both the perennial yield of the basin and the status of the basin 

relative to that perenmal yield; i.e., whether it is in overdraft. That assessment is described in 'detail 

in Chapter V below. 
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Aquifer Characteristics 

Infonnation about the aquifer characteristics throughout the study area was available from published 

reports, selected consultants' reports, and numerous Well Drillers' Reports. The infonnation 

consisted of hydraulic conductivity values from aquifer tests conducted in a few wells (Worts, 1951) 

and specific capacity values from pumped well tests conducted in several wells (Hughes and 

FreckJeton, 1976, and from Well Drillers' Reports). The specific capacity values were evaluated in 

relation to the indi vidual well construction and lithology details to estimate aquifer transmissivity and 

hydraulic conductivity values. The locations of the weJIsand the hydraulic conductivity values for 

the particular aquifers areidentified on a map of the study area (Figure 3-13). Infonnation about 

aquiferstorage coefficients was also available from selected reports, although this information was 

much less extensive than for specific capacity and hydraulic conductivity values. 

The Quaternary Alluvium comprises the most permeable aquifer in the study area, with hydraulic 

conductivity values of about 4,500 gpdJft2 in the Sisquoc plain gradually gedining westward to about 

2,000 gpdJft2 near Guadalupe. In the eastern part of the study area, the upper and lower members of 

the Quaternary Alluvium serve as aquifers and their respective hydraulic conducti'/ity values are 

described as being quite similar, as are their lithologies (Worts, 1951). Thus, the 4,500 gpdJfe value 

represents both members in this area. The hydraulic conductivity values of both members decrease 

toward the central part of the study area and presumably to a greater degree in the upper member, 

which becomes finer than the lower member here (as described in the previous subsection). The 

3,500 to 3,700 gpdJff values are representative of the lower member in this area; values for the upper 

member are thought to be somewhat lower than that (Worts, 1951) although aquifer/pump test 

information specific to the upper member was not available in this area (the wells are not completed 

solely in the upper member, apparently because only a small portion of it is saturated here). In the 

western part of the study area, the hydraulic conductivity values'decrease further, reflecting the 

continued'~fining" of the Quaternary Alluvium toward the coast. The lower member has an 

approximate hydraulic conductivity value of 2,000 gpdJft2, and the upper member is assumed to have 

17 

LUHDOR.FF 2. SCAU\J1""f'JI~~1 
CON !3 lJ 1. I : N 'L;; r. N GIN E c: r:\ ~ 

Copy of document found at  www.NoNewWipTax.com

Aquifer Characteristics 

Infonnation about the aquifer characteristics throughout the study area was available from published 

reports, selected consultants' reports, and numerous Well Drillers' Reports. The infonnation 

consisted of hydraulic conductivity values from aquifer tests conducted in a few wells (Worts, 1951) 

and specific capacity values from pumped well tests conducted in several wells (Hughes and 

FreckJeton, 1976, and from Well Drillers' Reports). The specific capacity values were evaluated in 

relation to the indi vidual well construction and lithology details to estimate aquifer transmissivity and 

hydraulic conductivity values. The locations of the weJIsand the hydraulic conductivity values for 

the particular aquifers areidentified on a map of the study area (Figure 3-13). Infonnation about 

aquiferstorage coefficients was also available from selected reports, although this information was 

much less extensive than for specific capacity and hydraulic conductivity values. 

The Quaternary Alluvium comprises the most permeable aquifer in the study area, with hydraulic 

conductivity values of about 4,500 gpdJft2 in the Sisquoc plain gradually gedining westward to about 

2,000 gpdJft2 near Guadalupe. In the eastern part of the study area, the upper and lower members of 

the Quaternary Alluvium serve as aquifers and their respective hydraulic conducti'/ity values are 

described as being quite similar, as are their lithologies (Worts, 1951). Thus, the 4,500 gpdJfe value 

represents both members in this area. The hydraulic conductivity values of both members decrease 

toward the central part of the study area and presumably to a greater degree in the upper member, 

which becomes finer than the lower member here (as described in the previous subsection). The 

3,500 to 3,700 gpdJff values are representative of the lower member in this area; values for the upper 

member are thought to be somewhat lower than that (Worts, 1951) although aquifer/pump test 

information specific to the upper member was not available in this area (the wells are not completed 

solely in the upper member, apparently because only a small portion of it is saturated here). In the 

western part of the study area, the hydraulic conductivity values'decrease further, reflecting the 

continued'~fining" of the Quaternary Alluvium toward the coast. The lower member has an 

approximate hydraulic conductivity value of 2,000 gpdJft2, and the upper member is assumed to have 

17 

LUHDOR.FF 2. SCAU\J1""f'JI~~1 
CON !3 lJ 1. I : N 'L;; r. N GIN E c: r:\ ~ 



Poin! 
Sol 

PISI110 

Siole 
Ueach 

'" Qu,,[ernnry 
Alluvlum
Well 

... Po.o Robl •• 
Fm-
Well 

• Qualernary 
AJluvlum
Slreombed 
Permeab)llly 
TesL Poinl 

fr.:I L U-o::AFF &: OCAl. MANI~II a.:::I CDN9ULTIN13 ENGINEER9 

Ili11l'1' 

SCALE IN MILES 

3 

J 
,_,I 

" r" 

Figure 3-13 
Dislributlon of Aquifer Hydraulic Conductivity Values 

Qualernary Alluvium and Paso Robles Pm 
Senll\ M1Iria Valley Sludy. Areeo 

Copy of document found at  www.NoNewWipTax.com



a much smaller value because it serves as a confining layer (to the lower member) instead of as an 

aquifer (essentially no wells are completed solely in the upper member here). 

The Paso Robles comprises by far the largest aquifer in the study area, with hydraulic conductivity 

values ranging between about 100 and 400 gpdlft2 in the Sisquoc plain, Orcutt Upland, and central 

part of the Valley, with slightly lower values ranging between about 15 and 110 gpdlft2 in the western 

part of the Valley and in the Nipomo Mesa. The estimated hydraulic conductivity values do not 

appear to vary greatly by depth within the formation, which is consistent with its lithology consisting 

of repeated lenticular (lense-shaped and not extensive) beds of variable cobbles, gravel, sand, silt, and 

clay throughout the thickness of the formation. Examination of the indi vidual well construction and 

lithology details that were the basis for the estimates show that those wells are typically screened 

across several hundred feet of the Paso Robles Fm.; thus, the hydraulic conductivity values are 

"averages" for the formation. 

The hydraulic conductivity of the Careaga Sand (Worts, 1951) was estimated from laboratory testing 

of samples of the formation (aquifer/pump test data were riot available since essentially no wells in 

the basin are completed solely in the Careaga Sand); the average value was approximately 70 gpd/ft2, 

which is assumed to apply to all portions of the Sand throughout the study area. Aquifer/pump test 

data were also not available for the Orcutt Fm., Older Dune Sand, or terrace deposits, again because 

so few wells are completed solely within these deposits. Their hydraulic conductivity values were 

estimated to. be approximately two-thirds that of the adj acent porti ons of the Quaternary All u vi urn, 

based on their respective Ethologies, approximately 1,300 to 2,700 gpd/ff. 

Vertical hydraulic conductivity values for the river channel deposits were determined from in-situ 

permeability tests at various points along the portions of the Santa Maria, Sisquoc, and Cuyama 

Rivers within the Valley (Worts, 1951). The values ranged between 1,060 gpdlfr2 in the Sisquoc 

plain gradually declining westward to 154 gpdlfe near the mouth of the Santa Maria River. This 

gradual westward decline in hydraulic conductivities is consistent with the gradual fining of the 
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channel deposits between the Sierra Madre and San Rafael Mountains (the source area of the 

deposits) and the coast. 

The specific yield (average values) of the study area aquifers have been reported to be as follows: 

Paso Robles Fm. and Careaga Sand, 8 to 12 percent in the Valley and Nipomo Mesa; Quaternary 

Alluvium, approximately 13 percent in the Valley; and Older Dune Sand, approximately 13 percent in 

the Nipomo Mesa (DWR, 1999). Storativity values for the portions of the aquifers that are under 

confined conditions were not available from reports, but were estimated to be 0.0001 based on typical 

values for similar aquifers. 

Precipitation and Streamflow 

A fairly comprehensive study ()f the surface water resources of the Santa Maria Valley was completed 

by the U.S. Geological Survey (Thomasson, 1951) describing the Valley's drainage system, the areal 

distribution of rainfall, and the relation between rainfall and runoff. That report was evaluated as part 

of the current study, which evaluates the surface water resources through 1997 in order to better 

understand historical trends in ground-water level fluctuations throughout the study area: Historical 

precipitation and streamflow records for the area were compiled to evaluate monthiy, annual, and 

long-tenn characteristics of rainfall and of flows within the major rivers and creeks; the locations of 

the recording gauges and their respective periods of record are shown on a map of the study area 

(Figure 3-14). A summary of the rainfall and streamflow ch,aracteristics pertinent to development of 

the ground-water flow model follows. 

Three precipitation gauges are located throughout the study area: Guadalupe, Santa Maria (cu'rrently 

at the Airport and previously downtown), and Garey. The average amount of rainfall measured at the 

Santa Maria gauge (the most centrally located gauge in the study area) is 13.4 inches/water year, as 

shown in a hydrograph of the historical annual precipitation (Figure 3-15); a review of the monthly 

records indicates that the majority of rainfall occurs during the months of November through April. 

The long-tenn rainfall characteristics are shown in a cumulative departure curve of the historical 
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annual precipitation (Figure 3-16), which indicates that the area has experienced periods of wetter 

than normal conditions alternating with drier than normal to drought conditions. From the 1930's 

through 1944, wet conditions prevailed, followed by drier conditions from 1945 through the late 

1960's; subsequently, there have been shorter periods of alternating wet and dry conditions, including 

the most recent cycle of a wet period in the early- to mid-1990's followed by a slightly dry period 

through 1997. This pattern of fluctuations in climatic conditions closely corresponds to the long-term 

fluctuations in ground-water levels described in a previous subsection, including the substantial 

decline observed between 1945 and the late 1960's and the subsequent repeating cycle of decline and 

I recovery between historical low and near historical-high ground-water levels (long-term general 

stability). 

As mentioned at the beginning of this section, the main streams entering the study area are the 

Cuyama anq Sisquoc Rivers; these rivers join in the Valley floor near Garey and become the Santa 

Marioa Rive~ which drains the Valley from this point westward (see Figure 3-14). The headwaters of 

the Sisquoc River include a portion of the San Rafael Mountains and Solomon. Hills, and the River's 

main tributaries within the study area are Foxen, La Brea, and Tepusquet Creeks. The flows in the 

Sisquoc River and its tributary creeks are and have been unimpaired throughout the historical period 

of record. The Cuyama River drains a portion of the Sierra Madre Mountains, including the Cuyama 

Valley, and the River's flows entering the Valley became controlled following the construction of 

Twitchell Dam (from 1957 to 1959). In the southern portion of the study area, Orcutt Creek drains a 

portion of the Solomon Hills and the Orcutt area before endi,ng near Betteravia. Numerous' 

streamflow.gauges are or have been located throughout the study area, including on the Cuyama, 

Sisquoc, and Santa Maria Rivers and Foxen, La Brea, Tepusquet, and Orcutt Creeks. Three gauges 
. . 

were located in the adjacent portion of the headwaters of the Valley on the upper Cuyama River and 

Huasna and Alamo Creeks, and the releases from Twitchell Dam have been recorded since near the 

beginning of its operation. It should be noted that a gauge was briefly located in the southern part of 

the Valley measuring flows in Bradley Canyon; however, these flows originate within and are 

eventually recharged to the study area and were not considered to be pertinent to the model 
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annual precipitation (Figure 3-16), which indicates that the area has experienced periods of wetter 

than normal conditions alternating with drier than normal to drought conditions. From the 1930's 
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development. The period of record for the streamflow data that was most pertinent to the model 

development was from 1944 through 1997. 

The gauges on the Sisquoc River, "Near Sisquoc" and "Near Garey", have the most complete records 

from the early 1940's to the present. The a~erage discharge rate in the River at these gauges is 4.0 

and 4.1 million ft3/day, respectively. A bar chart of the historical annual streamflow at the "Near 

Garey" gauge illustrates the long-term fluctuation in flows in the Sisquoc River (Figure 3-17). The 

period of record is shorter for the gauges on the tributaries to the Sisquoc River and it was necessary 

to "fill-in" portions of the 1944 to 1997 period by estimating the "missing" streamflow records based 

on developing runoff-to-runoff relationships (i.e., Sisquoc River to each tributary). This approach to 

estimating the streamflow records was utilized because rainfall-to-runoff relationships were found to 

be very poor; poor rainfall-to-runoff relationships were reported previously (Thomasson, 1951). The 

average discharge rates in the tributaries (for the data sets compositing the recorded and estimated 

streamflows) are as follows: approximately 40,000 ft3/day on Foxen Creek, 600,000 fe/day on La 

Brea Creek, and l30,000 fe/day on Tepusquet Creek. The majority of the flows in these streams 

typically occurs from January through April, with a minor amount occasionally in December and 

May. 

The period of record for the streamflow in Orcutt Creek, beginning in water year 1983 to the present, . 

was also augmented by estimating the flows between 1944 and 1982; however, this was done based 

on development of a rainfall-to-runoff relationship (i.e., Santa Maria precipitation to Orcutt Creek 

streamflow). The resulting correlation coefficient (R 2= 0.82) indicates that there is a strong 

correlation between the observed data, and this is likely due to the proximity of the Santa Maria 

precipitation gauge and the Orcutt Creek streamflow gauge, which are less than three miles apart in 

the southern part of the Valley. The average discharge rate in the Creek is approximately 100,000 

fe/day, which is small relative to flows in the Sisquoc River and some of its tributaries. The majority 

of the flow in Orcutt Creek typically occurs over a slightly shorter period from January through 

March. 
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Before the construction of Twitchell Dam, flows on the Cuyama River were recorded at a gauge 

approximately 15 miles upstream of its confluence with the Sisquoc River, and flows in two of its 

tributaries adjacent to the study area (Huasna and Alamo Creeks) were also recorded (see Figure 3-

14). During and following the construction of Twitchell Dam, the flows in the Cuyama River were 

instead recorded at a gauge below the Dam; the releases from the Dam have also been noted by the 

dam keeper since about 1962. Thus, the historical period of record for streamflow in the Cuyama 

River is a composite of the pre-Twitchell records (combined flows in the upper Cuyama River and 

Huasna and Alamo Creeks) and the post-Twitchell records (flows in the lower Cuyama River, either 

the direct releases from the Dam'or at the gauge below the Dam). Upon reviewing the strean:1flow . 

data from years of "overlap" of the data, it was observed that the flow recorded at the Cuyama River 

gauge below Twitchell Dam closely matched the combined flows in the upper Cuyama River and 

Huasna and Alamo Creeks; also the direct releases from the Dam closely matched the flow recorded 

. at the Cuyama River gauge below the Dam. This indicates that only minor losses in streamflow 

occurred along these segments of the Cuyama River and that it was appropriate to fill-in the missing 

record at the gauge below the Dam (1944-1958 and 1983-1997) based directly on the Dam release 

records or streamflow data from the upper Cuyama River and its tributaries. 

A bar chart of the composite streamflow data illustrates the long-term fluctuation in flows (controlled 

and uncontroI1ed) in the Cuyama River (Figure 3-18). Based on the composited data, the average 

discharge· rate in the River at the gauge below the Dam is 4.8 million ft3/day, which is somewhat 

greater thanin the Sisquoc River. The majority of the flows. in the upper Cuyama River and its 

tributaries has typically occurred from November through June, although the flows can be continuous 

during some wetter years. These flows have been stored in Twitchell Reservoir since approximately 

1960 forre!ease into the lower Cuyama River and (further downstream) the Santa Maria River. The 

Twitchell project is operated to optimize the recharge of water to the Valley along the Santa Maria 

River; water is typically released between early spring (when flows in the Sisquoc River have 

subsided) and late fall such that the "wetline" (the downstream edge of flows) is maintained 

approximately at the Bonita School Road Crossing. Depending on the availability of water in storage 
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from year to year, water may not be released for extended periods of time (i.e., during drought years) 

or may be released continually (i.e., during wetter periods). 

The gauge on the Santa Maria River is located in the western part of the Valley at Guadalupe and the 

average discharge rates at that location (pre-Twitchell and post-Twitchell project) are 3.2 and 2.1 

million ft3/day, respectively. A bar chart of the historical annual streamflow at the Guadalupe gauge 

illustrates the long-term fluctuation in flows in the Santa Maria River and some indication of the 

project's effectiveness in increasing the recharge of the flows, which correspondingly reduces the. 

amount of flow to the western part of the Valley (Figure 3-19). The amount of supplemental recharge 

to the Valley due to the Twitchell project operations is roughly estimated to be 3.8 milbon fe/day or 

32,000 acre-feet per water year (af-wy), based on the net loss in streamflow between the Sisquoc 

River gauge near Garey and the Santa Maria River gauge at Guadalupe (from pre- vs. post-Twitchell 

project periods). The estimation does not account for changes in climatic conditions between the pre

and post-project periods or losses/gains along the River due to other processes, both of which could 

result in changes in the amount of water available for recharge over time. Clearly, the supplemental 

recharge has contributed to maintaining ground-water levels in the Valley, and this is perhaps most 

visible near the upstream portions of the Santa Maria River where the ground-wat~r elevation 

contours in post-project contour maps become more or less parallel to the River, as described in a 

previous subsection. If desired, additional detailed analysis of the beneficial impacts of Twitchell 

project operations can be conducted as one of several possible scenarios using the numerical ground

water flow model described herein; such a possible scenario,is described in Chapter V below. 
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IV. Ground-'Vater Flo.w Model 

A numericaI,ground-water flow model was developed encompassing the Santa Maria basin that could 

be used to evaluate the po~ential ground-water impacts associated with basin management actions that 

may be taken by the District or other entity within the basin. In addition, it was to be used for 

estimating the storage and perennial yield in the portion of the basin within the study area. For 

purposes of this report, the model was used to simulate the aquifer system's response to historical 

conditions within the basin (historical inflows to and outflows from the study area, and land use 

changes), calculate the historical changes in storage since the mid-1940's, and provide an estimate of 

the perennial yield. The conceptualization, development, and calibration of the model are discussed 

in this chapter, as well as the results of the model sensitivity analysis and water budget review. 

A ground-water model can be defined as a simplified version of a real ground-water system that 

approximately simulates the response of the system to identified hydrologic stresses. The process of . 

developing a ground-water model begins with a conceptual model of the aquifer system. A 

conceptual model is a description of the characteristics of th~ ground-water system and includes the 

occurrence and movement of ground water and a depiction of recharge and discharge stresses. A 

conceptual model is developed following a review of the geology and hydrology of the area, the 

interpretation of ground-water inflows and outflows, and an analysis of historical ground-water level 

data. 

The conceptual model is translated into a mathematical model that consists of the governing 

equations of flow and all pertinent boundary conditions. The mathematical model is then solved 

through the use of a documented ground-water modeling code. Boundary conditions, aquifer 
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characteristi~s, and recharge and discharge components are estimated based on available data, and 

subsequently translated into model input files used to run the model, which in turn generates 

simulated hydraulic head within the model area over a specified hydrologic time period. The 

modeling process then enters an iterative stage of calibration, in which the simulated hydraulic heads 

generated by the model are compared to actual historical ground-water elevation data from the 

model's hydrologic period. Aquifer characteristics and other parameters used in themodel are 

adjusted in order to cause the model-calculated hydraulic heads to agree, as closely as possible, with 

the historical data. After calibration is completed, a sensi6vity analysis is generally conducted to 

detennine the model's sensitivity 'to changes in selected input parameters. This provides additional 

support that the calibrated model values, such as hydraulic conductivity, recharge, and pumpage, are 

as accurate as possible. 

The calibrated model can then be used to predict (simulate) the future response of the ground-water: 

surface water system to events that change the system and/or the stresses on the system. In addition, 

the model can be used to simulate the ground-water levels that could have resulted during the model's 

hydrologic period, had the historical system or stresses been different. For this report, the model was 

used to simulate the ground-water: surface-water system's response to the historical conditions; 

specifically, the historical inflows (e.g., precipitation and streamflow recharge), outflows (e.g., 

agricultural and municipal/industrial pumpage), and changes in land use (i.e., the distribution or 

location of these stresses). The model was then used to estimate the historical changes in storage and 

the yield of the aquifer system in the portion of the basin within the study area. 

Conceptual Model 

The conceptual model is developed by formulating a set of assumptions about the real ground-water 

system that reduce the system and its inherent complexities, all of which cannot be simulated, to a 

simplified version that can be evaluated quantitatively and is acceptable in view of the objectives of 

an investigation. In addition, data limitations that have made it necessary to estimate model 
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parameters are identified. A description of the conceptual model developed for the study area is 

provided below, including the following: 

aquifer system geometry and characteristics 

hydrologic boundaries 

s·urface water-aquifer interactions 

sources and sinks 

• data limi tati ons 

summary of simplifying assumptions 

The conceptual model was developed from a review and interpretation of many sources of 

information, including reports with information about the geology, hydrology, and aquifer 

characteristics; lithologic logs from Well Drillers' Reports; historical ground-water level and stream 

stage and flow data; aquifer and pump test data; crop survey maps; precipitation, evaporation, and 

evapotranspiration data; and ground-water pump age information (estimated agricultural and recorded 

municipal/industrial). 

Aquifer System Geometry and Characteristics 

The model encompasses the entire Santa Maria basin and the active portion of the model surrounds 

the study area: specifically, the contiguous area of the Santa,Maria and Sisquoc plains, the Orcutt 

upland, and the southern portion of the Nipomo Mesa (south of Black Lake Canyon) (see Figure 2-1). 

It is generally bounded by the Casmalia and Solomon fIills to the sout~, the San Rafael Mountains to 

the southeast, the Sierra Madre Mountains to the east and northeast, the remaining portion of'the 

Nipomo Mesa to the north, and the Pacific Ocean to the west. All of the aquifers within the basin are 

simulated in the model, including those comprised of the Quaternary Alluvium, Orcutt Fm., Paso 

Robles Fm., and the Careaga Sand, which collectively underlie the majority of the basin; the portion 

of aquifer system in the terrace deposits along the northeast edge of the Sisquoc plain are also 

simulated in the model. The base of the aquifer system is defined by the base of the Careaga Sand, 
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parameters are identified. A description of the conceptual model developed for the study area is 

provided below, including the following: 

aquifer system geometry and characteristics 

hydrologic boundaries 

s·urface water-aquifer interactions 

sources and sinks 

• data limi tati ons 

summary of simplifying assumptions 
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Nipomo Mesa to the north, and the Pacific Ocean to the west. All of the aquifers within the basin are 

simulated in the model, including those comprised of the Quaternary Alluvium, Orcutt Fm., Paso 

Robles Fm., and the Careaga Sand, which collectively underlie the majority of the basin; the portion 

of aquifer system in the terrace deposits along the northeast edge of the Sisquoc plain are also 

simulated in the model. The base of the aquifer system is defined by the base of the Careaga Sand, 
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the lowermost fresh water-bearing formation in the basin. A small portion ~f the consolidated rocks 

(Fox en Mudstone, Sisquoc Fm., Monterey Shale, and Franciscan Fm.) comprising the hills along the 

southern edge of the Valley is also simulated in the model in order to provide sufficient thicknesses of 

the formations comprising the basin aquife;s (which in reality taper down to feather edges along the 

flanks of the hills). 

The basin aquifer system was divided into six layers for modeling purposes. The composition of the 

two uppermost model layers varies throughout the study area, reflecting the different areal extent of 

each geologic formation, as described in the Hydrogeologic Conditions section. The uppermost 

layer of the model, layer 1, consists of the upper members of the Quaternary Alluvium and Orcutt 

Fm., which are juxtaposed next to each other (and are similar in thickness) and collectively comprise 

the majority of the Valley floor and Orcutt Upland. In the Nipomo Mesa ar.ea, where the uppermost 

<tquifer instead consists of the Paso Robles Fm. (the upper Quaternary Alluvium is truncated along the 

southern edge of the Mesa), layer 1 is comprised of the Paso Robles Fm. Along the northeast edge of 

the Sisquoc plain, where the uppermost aquifer instead consists of terrace deposits (the upper 

Quaternary Alluvium is truncated along the southwestern edge of the terraces), layer 1 is comprised 

of the terrace deposits. Along the southern edge of the Orcutt Upland, where the upper Orcutt Fm. is 

truncated (as is the lower Orcutt Fm.) and the underlying Paso Robles Fm. tapers to a feather edge, 

layer 1 is comprised of the Paso Robles Fm. and the consolidated rocks. Layer 2 of the model 

consists Of the lower members of the Quaternary Alluvium and Orcutt Fm., which are also juxtaposed 

next to each other (and are similar in thickness) and collectively underlie the majority of the Valley 

floor and Orcutt Upland. As was the case for layer 1, layer 2 is comprised of the Paso Robles Fm. in 

the Nipomo Mesa area and the Paso Robles Fm. and consolidated rocks along the southern edge of 

the Orcutt Upland. Along the northeast edge of the Sisquoc plain, the terrace deposits are only as 

thick as the adjacent upper member of the Quaternary Alluvium (layer 1) and layer 2 is comprised of 

the Paso Robles Fm. 

Although the Paso Robles Fm. and Careaga Sand essentially behave as a single aquifer, they were 

divided into four iayers for modeling purposes (layers 3 through 6). The layers are progressively 
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thicker with depth: specifically, approximately twice the thickness of the overlying layer (e.g., layer 3 

is twice as thick as layer 2, layer 4is twice as thick as layer 3, and so on). This "telescoping" of layer 

thicknesses, with each limited to twice that of the overlying layer, was necessary in order to maintain 

stable ground-water flow conditions within the model. As a result, layers 1 and 2 generally range in 

thickness between 60 feet in the Nipomo Mesa and southeast part of the Sisquoc plain, 100 feet 

beneath Orcutt, and 130 feet at the coast. This reflects the gradual thickening of the Quaternary 

Alluvium and Orcutt Fm. from the eastern Valley toward the coast. Layer 3 ranges in thickness 

between 40 feet in the Nipomo Mesa and Sisquoc plain, 80 feet at the coast, and 150 feet beneath 

Orcutt; and layers 4 through 6 are each approximately twice the thickness of the overlying layer, with 

the thinnest portions beneath the Nipomo Mesa and Sisquoc plain and the thickest portions beneath 

Orcutt. The composite thickness of Jayers 3 through 6 ranges between 500 to 700 feet around the 

edges of the model and 2,200 feet beneath Orcutt, reflecting the folding of the Paso Robles Fm. and 

Careaga Sand into a trough with the deepest portion beneath the Orcutt area. A schematic cross 

section illustrates the model layers and other aspects of the conceptual model (Figure 4-1). 
I 

For the model, the aquifer characteristics (hydraulic conductivity values) of the different formations 

were based primarily on the results of aquifer or pump tests; this was the case for the lower 

Quaternary Alluvium (part of layer 2) and the Paso Robles Fm. (primarily layers 3 through 6). The 

aquifer characteristics for the Careaga Sand (the lower portion of layer 6) were based on laboratory 

permeability tests. These aquifer, pump, and laboratory tests were described in the Hydrogeologic 

Conditions section. However, such test results were not available for all the formations, including 

the upper Quaternary Alluvium (part of layer 1), the Orcutt Fm.(part of layers 1 and 2), the terrace 

deposits (a minor part of layer 1), or the consolidated rocks (minor parts of layers 1 and 2). In these 
. . 

cases, the characteristics were estimated based on the lithologic descriptions of the formations or 

typical literature values for the respective type of deposit. Vertical hydraulic conductivities of the 

aquifers were assumed to be one-tenth of the horizontal hydraulic conductivities, and the vertical 

hydraulic conductivities of the river channel deposits were based on the in-situ permeability tests 

described in the Hydrogeologic Conditions section. 
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Careaga Sand into a trough with the deepest portion beneath the Orcutt area. A schematic cross 

section illustrates the model layers and other aspects of the conceptual model (Figure 4-1). 
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were based primarily on the results of aquifer or pump tests; this was the case for the lower 

Quaternary Alluvium (part of layer 2) and the Paso Robles Fm. (primarily layers 3 through 6). The 

aquifer characteristics for the Careaga Sand (the lower portion of layer 6) were based on laboratory 
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Conditions section. However, such test results were not available for all the formations, including 

the upper Quaternary Alluvium (part of layer 1), the Orcutt Fm.(part of layers 1 and 2), the terrace 

deposits (a minor part of layer 1), or the consolidated rocks (minor parts of layers 1 and 2). In these 
. . 

cases, the characteristics were estimated based on the lithologic descriptions of the formations or 

typical literature values for the respective type of deposit. Vertical hydraulic conductivities of the 

aquifers were assumed to be one-tenth of the horizontal hydraulic conductivities, and the vertical 

hydraulic conductivities of the river channel deposits were based on the in-situ permeability tests 

described in the Hydrogeologic Conditions section. 
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For modeling purposes, layer 1 was designated as an unconfined'aquifer; layers 2 and 3 were 

unconfined to confined aquifers; and the remaining layers were confined aquifers. These designations 

were selected based on knowledge of the aquifer characteristics and historical ground-water level 

fluctuations. Layer 1 was designated as an unconfined aquifer because the layer 1 formations 

comprise the water table aquifer in the study area (and in large areas, the upper Orcutt Fm. aquifer of 

layer 1 is typically unsaturated). Layer 2 was designated as an unconfined/confined aquifer because 

the lower Quaternary Alluvium aquifer of layer 2 is unconfined in the eastern to central part of the 

study area, but transitions to confined conditions in the western part. In addition, in some areas, 

portions of the lower Orcutt Fm. aquifer of layer 2 have dewatered during historical dry period 

conditions (i.e., ground-water levels have declined below the top of layer 2). Layer 3 was designated 

as an unconfined/confined aquifer because, in some areas, the upper portion of the Paso Robles Fm. " 

aquifer of layer 3 has also dewatered during historical dry period conditions. Layers 4, 5, and 6 were 

designated as confined aquifers because, even though the Paso Robles Fm. and Careaga Sand 

primarily behave as one single unconfined aquifer, they have remained saturated during the historical 

period. 

Hydrologic Boundaries 

Ground-water flow in the study area originates in its southeast portion from recharge from the 

upstream part of the Sisquoc River and its tributaries and from the upstream part of Orcutt Creek (see 

Figures 3-10, 3-11, and 3-12). Ground water within the study area has historically flowed primarily 

to the west-northwest with essentially no inflow from or outflow to the surrounding hills and 

mountains and Black Lake Canyon. Outflow from the study area occurs along the coast; landward 

flow (from the ocean toward the Valley) has not occurred, based on historical ground-wat~r ' 

elevations. The model was designed such that the horizontal flow of ground water (inflow or 

outflow) does not occur across most of the model boundaries, with the exceptions ofBla~k Lake 

Canyon and the coast. Even though ground water has historically flowed toward the west-northwest 

across the southern Nipomo Mesa with minimal to no horizontal flow across the Black Lake Canyon 

area (north-to-south or vice versa); the model was designed to allow horizontal flow to occur across 
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mountains and Black Lake Canyon. Outflow from the study area occurs along the coast; landward 

flow (from the ocean toward the Valley) has not occurred, based on historical ground-wat~r ' 
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outflow) does not occur across most of the model boundaries, with the exceptions ofBla~k Lake 
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this model boundary, should conditions arise (e.g. changes in ground-water levels on either side) that 

would induce flow from or toward the northern Mesa. The model was also designed to allow 

horizontal flow across the coastal boundary, in either a coastward or landward direction. The base of 

the model domain (the base of layer 6) was designated as the base of the Careaga Sand, the lowennost 

fresh water-bearing formation in the study area. 

Swface Water-Aquifer Interactions 

The ground-water system in the .study area is strongly influenced by streamflow in the Sisquoc, 

Cuyama, and Santa Maria Rivers, by ~he tributaries to the Sisquoc River, and by Orcutt Creek, all of 

which typically act as sources of recharge to the aquifer. Discharge from the aquifer (gaining stream 

conditions) has historically occurred in the area near the mouth of the Santa Maria River to a limited 

,extent. Gaining or losing stream conditions in the study area are determined by the hydraulic gradient 

between the rivers (and creeks) and the ground-water system, which can change due to factors such as 

precipitation and surface water releases to the Cuyama (and, therefore, the Santa Maria River). Flow 

between the aquifer and these streams is simulated in the model and, for the hydrologic period 

selected for the model, the streams are primarily losing streams. Also, as noted in the previous 

subsection, ground water historically flowed from the aquifer system to the ocean, and this flow is 

simulated in the model as well. 

Sources and Sinks 

Recharge to and discharge from the ground-water system are simulated as source and sink terms, 

respectively, in the model. The source or recharge components include precipitation; treated' 

municipal waste water and processing water applied to land; irrigation return flows; and flow from 

the, stream system (under losing conditions). The sinks (discharge components) include ground-water 

pump age (agricultural, municipal, industrial, and domestic); evapotranspiration (ET); flow to the 

stream system (under gaining conditions); and ground-water outflow to the ocean. 

30 

[_UHDORFF 2" SCAU'J1AI'\J[~JJ 
CONBULTJNf:~ f.?f'.JGINEE.r-:,~ 

Copy of document found at  www.NoNewWipTax.com

r 

this model boundary, should conditions arise (e.g. changes in ground-water levels on either side) that 

would induce flow from or toward the northern Mesa. The model was also designed to allow 

horizontal flow across the coastal boundary, in either a coastward or landward direction. The base of 

the model domain (the base of layer 6) was designated as the base of the Careaga Sand, the lowennost 

fresh water-bearing formation in the study area. 

Swface Water-Aquifer Interactions 

The ground-water system in the .study area is strongly influenced by streamflow in the Sisquoc, 

Cuyama, and Santa Maria Rivers, by ~he tributaries to the Sisquoc River, and by Orcutt Creek, all of 

which typically act as sources of recharge to the aquifer. Discharge from the aquifer (gaining stream 

conditions) has historically occurred in the area near the mouth of the Santa Maria River to a limited 

,extent. Gaining or losing stream conditions in the study area are determined by the hydraulic gradient 

between the rivers (and creeks) and the ground-water system, which can change due to factors such as 

precipitation and surface water releases to the Cuyama (and, therefore, the Santa Maria River). Flow 

between the aquifer and these streams is simulated in the model and, for the hydrologic period 

selected for the model, the streams are primarily losing streams. Also, as noted in the previous 

subsection, ground water historically flowed from the aquifer system to the ocean, and this flow is 

simulated in the model as well. 

Sources and Sinks 

Recharge to and discharge from the ground-water system are simulated as source and sink terms, 

respectively, in the model. The source or recharge components include precipitation; treated' 

municipal waste water and processing water applied to land; irrigation return flows; and flow from 

the, stream system (under losing conditions). The sinks (discharge components) include ground-water 

pump age (agricultural, municipal, industrial, and domestic); evapotranspiration (ET); flow to the 

stream system (under gaining conditions); and ground-water outflow to the ocean. 

30 

[_UHDORFF 2" SCAU'J1AI'\J[~JJ 
CONBULTJNf:~ f.?f'.JGINEE.r-:,~ 



The precipitation simulated in the model was based on the historical precipitation recorded at the 

closest stat jon, "Santa Maria-Airport". The agricultural pump age simulated in the model was 

estimated from historical land use maps, measured BT of applied waterCETaw), precipitation records, 

soil types, and reported iiTIgation efficiencies. The agricultural pumpage was estimated because the 

number, location, and pumping rates of agricultural wells in the study area are not fully known. The 

municipal pump age simulated in the model was based on historical pumpage records frorb Santa 

Maria, Guadalupe, Nipomo, and the Southern California Water Company (CaICities). Industrial 

pumpage from the UnoCal refinery, the Union Sugar refinery, and the PictSweet facility was based on 

reported amounts available for various time periods. The amount of individual domestic pumpage in 

the valley was assumed to be insignificant relative to pumpage for irrigation, municipal, and 

industrial uses. The volume of treated municipal waste water and processing water applications were 

estimated based on summary reports filed with the Central Coast Regional Water Quality Control 

Board (CCRWQCB) available for selected time periods; the return flows from these applications 

simulated in the model were estimated based on the method and location of application. The 

irrigation return flows were based on the reported soil types and irrigation efficiencies. 

Data Limitations 

There are a number of data limitations within the model area that have made it necessary to estimate 

some model parameters using limited data. These limitations are not considered to have an adverse 

effect on the objectives of the modeling analysis because the estimated values have been adjusted 

during the calibration process. One limitation is the lack of well construction (screen interval) 

information for many wells with historical ground-water level data, which was needed to fully qualify 

these data by aquifer in the basin, and thus, fully characterize ground-water levels and flow patterns 

within each aquifer. 

Aquifer, pump, and/or laboratory test data, from which aquifer characteristics were calculated or 

estimated, were available from numerous wells throughout the study area for the principal aquifer 

formations (lower Quaternary Alluvium, Paso Robles Fm., and Careaga Sand), but not for the upper 
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The precipitation simulated in the model was based on the historical precipitation recorded at the 

closest stat jon, "Santa Maria-Airport". The agricultural pump age simulated in the model was 

estimated from historical land use maps, measured BT of applied waterCETaw), precipitation records, 

soil types, and reported iiTIgation efficiencies. The agricultural pumpage was estimated because the 

number, location, and pumping rates of agricultural wells in the study area are not fully known. The 

municipal pump age simulated in the model was based on historical pumpage records frorb Santa 

Maria, Guadalupe, Nipomo, and the Southern California Water Company (CaICities). Industrial 

pumpage from the UnoCal refinery, the Union Sugar refinery, and the PictSweet facility was based on 

reported amounts available for various time periods. The amount of individual domestic pumpage in 

the valley was assumed to be insignificant relative to pumpage for irrigation, municipal, and 

industrial uses. The volume of treated municipal waste water and processing water applications were 

estimated based on summary reports filed with the Central Coast Regional Water Quality Control 

Board (CCRWQCB) available for selected time periods; the return flows from these applications 

simulated in the model were estimated based on the method and location of application. The 

irrigation return flows were based on the reported soil types and irrigation efficiencies. 

Data Limitations 

There are a number of data limitations within the model area that have made it necessary to estimate 

some model parameters using limited data. These limitations are not considered to have an adverse 

effect on the objectives of the modeling analysis because the estimated values have been adjusted 

during the calibration process. One limitation is the lack of well construction (screen interval) 

information for many wells with historical ground-water level data, which was needed to fully qualify 

these data by aquifer in the basin, and thus, fully characterize ground-water levels and flow patterns 

within each aquifer. 

Aquifer, pump, and/or laboratory test data, from which aquifer characteristics were calculated or 

estimated, were available from numerous wells throughout the study area for the principal aquifer 

formations (lower Quaternary Alluvium, Paso Robles Fm., and Careaga Sand), but not for the upper 
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Quaternary Alluvium, Orcutt Fm., Older Dune Sand, terrace deposits, or consolidated rocks. As a 

result, it was necessary to estimate their hydraulic conductivity values for modeling purposes. . . 

Ground-water pumpage from agricultural and indi vidual domestic wells in the model area is not 

metered or otherwise recorded and the agricultural pumpage was estimated as described in the 

previous subsection; individual domestic pumpage was assumed to be insignificant. Complete 

historical records of the volume of industrial pumpage and treated waste water/processing water 

applications were not available, and it was necessary to estimate these volumes, as well as the 

percentages of each that have returned to the basin as recharge. 

The records for ET data (e.g., potential ET or reference ET) were available for only short periods of 

time during the historical period. These data were needed for estimating the agricultural pumpage 

simulated in the model. As a result, summary estimates of ETaw (by crop, growing season, and 

amounts of effective precipitation) based on ET measured during selected periods during the 1960's 

andJ970's in California's central coastal valleys were used to estimate the pumpage 

Summary of Simplifying Assumptions 

The most important assumptions used in the development of the conceptual model are summarized as 

follows: 

1. The aquifer system, which is composed of the alluvial deposits described in the 

Hydrogeologic Conditions section, can be represented by six layers: an upper unconfined 

layer, two unconfined/confined layers, and three confined layers at depth. The layers have 

different aquifer properties based on the formations comprising them. 

2. Ground-water flow within each layer is horizontal. Flow between the layers is vertical. 

Horizontal and vertical flow into or out of the aquifer system to the surrounding consolidated 

rock was neglected because it is small relative to other components of ground-water flow. 
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Quaternary Alluvium, Orcutt Fm., Older Dune Sand, terrace deposits, or consolidated rocks. As a 

result, it was necessary to estimate their hydraulic conductivity values for modeling purposes. . . 

Ground-water pumpage from agricultural and indi vidual domestic wells in the model area is not 

metered or otherwise recorded and the agricultural pumpage was estimated as described in the 

previous subsection; individual domestic pumpage was assumed to be insignificant. Complete 

historical records of the volume of industrial pumpage and treated waste water/processing water 

applications were not available, and it was necessary to estimate these volumes, as well as the 

percentages of each that have returned to the basin as recharge. 

The records for ET data (e.g., potential ET or reference ET) were available for only short periods of 

time during the historical period. These data were needed for estimating the agricultural pumpage 

simulated in the model. As a result, summary estimates of ETaw (by crop, growing season, and 

amounts of effective precipitation) based on ET measured during selected periods during the 1960's 

andJ970's in California's central coastal valleys were used to estimate the pumpage 

Summary of Simplifying Assumptions 

The most important assumptions used in the development of the conceptual model are summarized as 

follows: 

1. The aquifer system, which is composed of the alluvial deposits described in the 

Hydrogeologic Conditions section, can be represented by six layers: an upper unconfined 

layer, two unconfined/confined layers, and three confined layers at depth. The layers have 

different aquifer properties based on the formations comprising them. 

2. Ground-water flow within each layer is horizontal. Flow between the layers is vertical. 

Horizontal and vertical flow into or out of the aquifer system to the surrounding consolidated 

rock was neglected because it is small relative to other components of ground-water flow. 
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3. Groundwater enters the model primarily from the losing reaches of the Sisquoc River and its 

tributaries, as well as from Orcutt Creek, in the southeast part of the model; ground water also 

enters the model from the areal infiltration of precipitation, areal irrigation return flows, and 

localized application of treated municipal waste water and processing water. Ground water 

exits the model along the coast across the western model boundary, through minor gaining 

reaches of the Santa Maria River, and through ground-water pumpage and ET losses. 

4. The horizontal hydraulic conductivity of the aquifer is assumed to be heterogeneous and 

isotropic (varying with distance but not with direction). Vertical hydraulic conductivity (in all 

areas except the streambeds) was assumed to be one-tenth of the horizontal hydraulic 

conductivity. The storage coefficients in layers 2 and 3 are assumed to vary between a 

confined storativity and unconfined specific yield value, depending on the model-calculated 

hydraulic head. If the head drops below the top of these layers, they become unconfined and 

specific yield values are applied. The three lowermost layers (layers 4, 5, and 6) are assumed 

to be confined under all conditions. 

5. Flow between the main streams and the aquifer is simulated by the model; an accounting of 

flow volumes in the streams is made by the model, and the stream stage is calculated by the 

model based on the flow volume accounting. Streamflow entering the model is assumed to be 

instantlyavailable to downstream reaches during each stress period, and leakage between the 

streams and aquifer is assumed to be instantaneous. 

6. Agricultural ground-water pumpage was simulated as areal discharge, primarily from layers 2 

through 4 of the model, because exact well locations and pumping rates are not completely 

known. 

7. Storage in the aquifer materials responds instantaneously to changes in hydraulic head. 
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For the purposes of this analysis, these simplifying assumptions are considered reasonable and do not 

prevent the. model from predicting the approximate magnitude of ground-water impacts resulting 

from various possible basin management actions. 

Model Development 

The process of converting the conceptual model described above into a numerical model involves the 

selection of a modeling code, construction of a model grid, selection of boundary conditions, 

designation of input parameters, .and preparation of model input files. A detailed discussion of the 

development of the numerical model is provided below. 

The Santa Maria Valley ground-water flow model uses a three-dimensional finite-difference 

.modeling code called MODFLOW (McDonald and Harbaugh, 1988). The modeling code was written 

by the U.S. Geological Survey and is the most widely used numerical model in the ground-water 

profession. It uses a variety of subroutines, called "packages", to simulate different ground-water 

flow components such as areal recharge, pumpage, and flow to and from streams. In order to run the 

model, input data files are prepared for each package used in the simulation. A finite-difference 

model such as MODFL_OW requires that the flow system be subdivided, or discretized, by dividing 

the volume of the model into a rectangular grid of columns, rows, and layers so that the governing 

equations of ground-water flow can be solved for each cell of the grid. Hydraulic properties within 

each cell are assumed to be constant. The model calculates the hydraulic head in each cell and the 

rate of flow between cells. 

The model was developed to simulate transient conditions whereby ground-water levels and flow can 

vary with time. Discretization over time is accomplished by dividing the continuous time domain 

(the hydrologic period of the model) into specific time intervals known as stress periods. Model 

inputs that vary with time, including recharge and discharge, streamflow, and hydraulic head along 

the northern model boundary, must be estimated for each stress period. The hydrologic period 

selected for the model was a 53-year period between Fall 1944 through Spring 1997. This period was 
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selected to encompass significant events in the historical development of the basin, including an 

increased demand on ground-water resources and the enhancement of recharge to the basin from 

operation of the Twitchell project, as well as several alternating cycles of wet and dry hydrologic 

conditions. Ground-water levels at the beginning and end of the hydrologic period are similar, 

approaching near historicaJ-high levels, so that the long-term change in basin storage is minimized. 

The hydrologic period was also selected to encom~ass the period of record for ground-water level 

data for a sufficient number of wells and the period of record for streamflow data for the main 

streams in the study area. Semi-annual stress periods (6 months in length) were selected so that the 

model's response to seasonal fluctuations caused by factors such as precipitation, irrigation, and 

streamflow could be determined. 

Model Grid and Boundary Conditions 

The.model grid consists of six layers with dimensions of 90,000 feet by 180,000 feet (approximately 

17 miles by 34 miles) divided into 90 columns and 45 rows (Figure 4-2). The cells are uniform in 

size throughout the model grid, with dimensions of 2,000 feet by 2,000 feet. The cell thicknesses are 

variable in each layer, ranging between 60 and 130 feet in layer 1 and between 250 and 1,200 feet in 

layer 6. 

There are true hydrologic boundaries within the model area, specifically along the southern, 

southeastern, and eastern edges of the study area; no boundary to flow exists along the western edge 

(the coastline) or northern edge (Black Lake Canyon) of the. study area. The overall dimensions of 

the grid, however, were made large enough so that the model boundaries would not affect the 

simulated changes in ground-\vater leyels. All model boundlli"'ies except the \vestern and northern 

ones were designated as no-flow cells that do not aIlow horizontal flow across them into or out of the 

model grid. This reflects the essentially impermeable nature of the consolidated rocks that define 

these portions of the basin (and model) boundaries. 
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The western boundary was designated as constant head cells that allow a hydraulic head to be 

specified for each cell and held constant throughout the simulation (in this case, at an elevation near 

sea level). These cells allow horizontal flow across the boundary into and out of the model grid as a 

function of the hydraulic conductivity and simulated head in adjacent model cells. For example, if 

the simulated head in the adjacent model area is above sea level, ground water will exit the model 

across the constant head cells, simulating the historical outflow from the basin to the ocean; 

alternatively, if the simulated heads decline below sea level, water will enter the model across the 

constant head cells, essentially simulating conditions of sea water intrusion. 

The northern boundary was designated as general head cells that allow a hydraulic head to be 

specified for each cell (but not held constant throughout the simulation). These cells allow horizontal 

. flow across the boundary into and out of the model grid as a function of the hydraulic conductivity 

and simulated head in adjacent model cells. The hydraulic heads specified for the general head cells 

for each stress period were based on the historical ground-water levels near the boundary (estimated 

from water level hydrographs of nearby wells and water level contour maps constructed for various 

times throughout the model's hydrologic period (see Figures 3-10, 3-11, 'and 3-12). 

Aquifer Properties 

Aquifer properties that were estimated for input into the model include horizontal and vertical 

hydraulic conductivity, storativity, and specific yield. As described in the previous chapter, the 

aquifer characteristics of the different formations were designated based primarily on aquifer, pump, 

and laboratory permeability test results, and in some cases on the relative lithologies between 

formations, typical literature values, and reported average values (specific yield). The values of the 

aquifer characteristics initially entered into the model were later adjusted during the model calibration 

process in order t.o match (as closely as possible) model-calculated hydraulic head to the historical 

observed ground-water levels. Other inputs required by the model are the top and bottom elevations 

of each layer so that the transmissivity of each cell can be calculated (from the hydraulic conductivity 
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and saturated layer thickness). These layer elevations were based on the review of available Well 

Drillers' Reports and cross section's, as described in the Hydrogeologic Conditions section. 

Each layer of the model was divided· into a number of hydraulic conductivity zones with different 

ranges of values so that the initially-specified values could later be adjusted during calibration for 

groups of model cells with similar hydrogeologic characteristics. The distribution of hydraulic 

conductivity zones was based on the distribution of the known values at different well locations (see 

Figure 3-l3). The zonation reflects the variability of lithologies throughout the model area (e.g., the 

gradual fining of the formations from east to west, the gradual fining of the alluvial deposits away 

from the stream courses) and between the different aquifers (e.g., the coarser sediment of the 

Quaternary Alluvium compared to the more "clayey" Paso Robles Fm.). During calibration, the 

initial hydraulic conductivity values for the zones in each layer were adjusted to a minor extent. The 

hydraulic conductivity zonation for each layer is shown on a map of the study area (Figures 4-3, 4-4, 

and 4-5) and the calibrated values for each zone are presented in Table 4-1. 

It was necessary to show zones consisting of fixed ranges of hydraulic conductivity values (as 

opposed to zones with single values) because approximately 40 values have been designated 

throughout the modeL The resulting calibrated values for the layers ranged from 500 to 4,100 gpclJfr2 

in layer 1 (minor areas were 10 to 225 gpclJft2), from 750 to 4,100 gpdlft2 in layer 2 (minor areas were 

10 to 225 gpdlft2), and from 10 to 500 gpdlfe in layers 3 through 6; the higher values were generally 

along the course of the streams, with smaller values toward the edges of the model area. The vertical 

hydraulic conductivity throughout the model area was initially assumed to be one-tenth of the 

horizontal hydraulIc conductivities. During calibration, the values changed according to the 

adjustments in horizontal hydraulic conductivity, but the ratio of vertical to horizontal hydraulic 

conductivity (one-tenth) was not changed. The storage coefficients originally assigned to the model 

layers were modified only slightly during calibration; the values averaged approximately 0.0001 for 

storativity and 15 % for specific yield. The hydraulic conductivity and storage coefficient values for 

the Nipomo Mesa are in general agreement with the calibrated values from a previous ground-water 

flow model for the Mesa (Cleath & Associates, 1996). 
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Table 4-1 

Calibrated Hydraulic Conductivity Values 
for all Model Layers 

Horizontal Vertical 
Conductivity Conductivity 

Zone Number (gpdfft2) (gpd/ft2) 

1 10 - 40 1 - 4 
2 40 -75 4-8 
3 75 - 150 8 - 15 
4 150 - 225 15 - 22 
5 225 - 375 22 - 38 
6 375 - 500 38 - 50 
7 500 -750 50 - 75 
8 750 - 1,100 75 - 110 
9 1,100 - 1,500 110 - 150 

10 1,500 - 2,250 150 - 225 
11 2,250 - 3,000 225 - 300 
12 3,000 - 4! 100 300 - 410 
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west of Orcutt) and the river package provides a method for simulating streams when the flow 

information i's limited. 

Parameters required by the streamflow routing package are the streambed elevation and dimensions 

(width and length) for each stream cell (estimated from U.S. Geological Survey 7-1/2' topographic 

quadrangle maps); this enables the model to calculate the stream stage in each stream cell, based on 

the streamflow entering the cell, and determine the relative heads between the stream and aquifer. 

The package also requires vertical hydraulic conductivity values and thicknesses of the streambed 

materials; the hydraulic conductivity values used in the model were based on the reported values from 

in-~itu permeability tests at various points along the stream system (Worts, 1951) and the streambed 

thickness was assumed to be two feet. The model uses the streambed dimensions, vertical hydraulic 

conductivity, and thickness designated for each stream cell to calculate streambed conductance terms, 

which are used by the model (in conjunction with the relative hydraulic head between the stream and 

aquifer) to calculate the leakage from or to the aquifer. The streambed conductance is calculated as 

the product of the streambed vertical hydraulic conductivity, the length of the stream in a cell, and the 

width of the stream in a cell, divided by the streambed thickness. Adjustments to the conductance 

terrns were made during model calibration inoIder to provide an improved match between the 

observed and simulated ground-water levels in the adjacent aquifer. The calibrated conductance 

terms in the stream system cells ranged from 22,000 to 425,000 fe/day with a streambed thickness of 

one foot. The highest conductance values were located along the central portion of the main stream 

system, between the town of Sisquoc and the eastern partof the City of Santa Maria; these values 

gradually declined toward the ocean, 

The parameters required by the river package are very silT'ilar to the strea..TTIflow routing package and 

they include streambed elevation and those parameters necessary tei calculate conductance terms for 

each river cell along Orcutt Creek. The river package was used in a manner that simulated a flux of 

water, specifically the flows in Orcutt Creek, to the aquifer system during each stress period. The 

streambed vertical hydraulic cOriductivities and thicknesses were similar to other streams in the study 

area and the conductance terms were not modified during model calibration. 
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Discharge and Recharge 

The discharge components simulated ih the model are pumpage and evapotranspiration; the pumpage 

included amounts for irrigation, municipal, and industrial purposes. Water used for these purposes 

has historically, throughout the model's· hydrologic period (1944 to1997), been derived so~ely from 

ground water. The irrigation pumpage throughout the model's hydrologic period was estimated by 

first determining the land use patterns during that period: specifically, the acreage and distribution of 

irrigated and non-irrigated cropland, fallow land, urban areas, and native vegetation areas. This 

provided a o.etermination of the areas where irrigation (and therefore, pumpage) was conducted over 

time. Secondly, the distribution of the different irrigated crops grown in the study area (their acreages 

and locations) was evaluated, as were the reported values of ET of applied water (ETaw) for the crops 

and the annual rainfall amounts. This provided a determination of the amount of ground water that 

would have needed to have been pumped over time, solely for the purpose of meeting the water 

requirements of the different crops. Finally, the reported irrigation efficiencies throughout the study 

area were evaluated in order to estimate the irrigation pumpage over time (essentially the sum of two 

components of pumpage: pumpage for meeting the crop requirements plus' supplemental pumpage 

for accommodating the irrigation inefficiencies). A detailed description of each of these steps 

follows. 

I 

. Historical land use patterns in the study ar~a were determined from crop survey maps and crop 

acreage summaries completed by the Calif9rnia Department of Water Resources on approximately 

ten-year intervals through most of the modeled hydrologic period (available for the years 1959, 1968, 

1977, 1985, and 1995). For the period prior to 1959 (specifically, for the year 1944 at the beginning 

of the model's hydrologic period), the land use patterns were estimated from reported total acreages 

for the period between 1930 and 1944 (Worts, 1951). The distributions of irrigated and urban land 

use during 1959 (the first year when detailed information on crop distributions was available) and 

1995 are illustrated on maps of the model area (Figures 4-6 and 4-7). It should be noted that the 

irrigated acreage included irrigated cropland and fallow land. Comparison of these two maps shows 

how irrigated areas have, over the model's hydrologic period, expanded into portions of the Orcutt 
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Upland, the Sisquoc plain and terraces, the lower Cuyama River floodplain, and the Nipomo Mesa. 

Minor portions of the irrigated areas have been replaced by urban growth around the southern and 

eastern margins of the City of Santa Maria. 

The distribution of the different irrigated crops grown in the study area (their acreages and locations) 

was also determined from the crop survey maps and crop acreage summaries listed above, and a bar 

chart of the crop acreages from each survey year (with the crops grouped by type) shows how the crop 

types and acreages in the study area have changed over time (Figure 4-8). The most significant 

change is the increase (more than double) in truck crops grown in the study area. It should be noted 

that the acreages reported here are "land" acreages; i.e., the land area used for growing crops, 

regardless of whether it is used for single or mUltiple cropping throughout any given year. This was 

done to provide consistency between the earlier acreages derived from technical reports and 

subsequent acreages from crop surveys. It was also observed that the pattern of cropped parcels is 

quite dense and highly variable throughout the study area, as well as over time. For purposes of 

modeling, the irrigated acreages (by crop type) for the years between the crop survey years were 

estimated by interpolating between the survey years 

In order to estimate the pumpage needed to meet the crop requirements, reported values of ETaw for 

various crop types were reviewed; specifically, these were values measured and developed for 

different rainfall zones in the central California coastal valleys {DWR, 1975b) that showed how the 

applied water increased in zones with less rainfall and vice versa. A review of the reported values for 

the different crops would indicate that they accommodate multiple cropping. These values were used 

to develop a relationship between ETaw values and the annual rainfall amounts within the study area 

by crop type (Figure 4-9). The ETaw values are in general agreement with ET values estimated for a 

previous study of the Santa Maria Valley's ground-water resources (Toups Corporation, 1976). The 

ET aw for each crop type (for the appropriate annual rainfall amount) was multiplied by the acreage of 

each crop type for each year to calculate the annual pumpag~ associated with each crop type's 

acreage; each of these pumpage amounts was then summed to calculate total annual pumpage for the 

model area. These estimated annual pumpage amounts (for meeting the crop water requirement) 
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accommodate the variation from year to year in proportions of different crop types and in rainfall 

amounts. The annual pumpage estimates for the model area were then divided by the number of 

model cells simulating irrigation pumpage (e.g., those shown in Figures 4-6 and 4-7) to calculate an 

average per-cell pumpage amount. This areal averaging of the pumpage was done because the crop 

density and distribution precluded simulating pumpage from individual crop parcels; further, it was 

thoughtthat the averaging would not cause any appreciable difference in simulated hydraulic head 

(compared to simulating pumpage from individual crop parcels) throughout the model area, given the 

generally even distribution of observed hydraulic head in the study area (e.g., a lack of localized 

pumping depressions) throughout the hydrologic period. 

The irrigation pumpage to be simulated in the model was calculated by utilizing the estimates of 

annual pumpage detailed above in conjunction with the reported irrigation efficiencies for the area, 

which ranged from approximately 50 percent in the eastern-most portion of the study area to 90 

percent in the Guadalupe area (due primarily to the distribution of soil types) (Worts, 1951). To 

accommodate the variable efficiencies, the model area was divided into three zones of different 

irrigation efficiencies: western area, 85%; central area, 75%; and eastern area, 65%. The per-cell 

estimates of annual pump age were adjusted upward, based on these efficiencies; i.e., slightly higher 

in the eastern zone than in the western zone. The resu1ting estimate of irrigation pumpage 

accommodates the progressively lower inigation efficiencies (and thus, greater inigation pumpage 

per model cell) toward the eastern part of the study area. 

The estimated irrigation pump age was simulated using MODFLOW's well package; the pumpage 

was distributed throughout the model cells that corresponded to the historical areas of irrigation from 

model layers 2, 3, and 4 (corresponding to the upper 250 to 600 feet of the aquifer system). The. 

irrigation pumpage simulated in the model and the associated acreage are presented in a hydrograph, 

which illustrates the gradual long-term increase in agriculture in the study area over the modeled 

period (Figure 4-10). These estimates are similar to previously-reported ones from a study conducted 

in a similar study area (Miller and Evenson, 1966); other studies have estimated the inigation 

pumpage within larger study areas and are not comparable. The irrigation pumpage was simulated as 
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outflow from the model's aquifer system, but only the crop requirement component of the pumpage 

(ETaw) is simulated as being petman~ntly removed from the system. The supplemental component of 

the pumpage for accommodating the inigation efficiencies was assumed to return to the aquifer 

system in entirety and was simulated as recharge to the system (irrigation return flows), as described 

later in this subsection . 

. The municipal and industrial (M&I) pumpage simulated in the model included the municipal 

pumpage of the Cities of Santa Maria and Guadalupe, the Southern California Water Company 

(CaICities), and the Nipomo Community Services District (NCSD), and the industrial pumpage of the 

UnoCal-Guad.alupe, Union Sugar, and PictSweet facilities. The municipal pumpage was based on 

historical records kept by the municipalities and the industrial pumpage was based on summary 

reports (Toups Corporation, 1976; Miller and Evenson, 1966) and available records in the files of the 

CCRWQCB. The locations of the municipal wells and industrial facilities included in the model are 

shown on a map of the study area (Figure 4-11) and the M&I pumpage simulated in the model is 

presented in a hydrograph, which shows a gradual long-term increase in pumpage over the modeled 

period (Figure 4-12). The M&I pump age was simulated using MODFLOW's well package; the 

pump age was distributed to the model cells corresponding to the known well and facility locations 

from model layers 2 through 5 (the upper 400 to 1,400 feet of the aquifer system). The municipal 

pumpage was distributed to the different layers based on each well's completion depths, and the 

industrial pump age was distributed evenly between the layers (mUltiple wells were used at the 

facilities and completion depths were not available for all wells). 

The recharge components simulated in the model are precipitation, irrigation return flows, treated 

municipal waste water applications to land, and processing water (industrial) applications. The. 

amount of precipitation recharge was based on the results of a study conducted in Ventura County 

(spedfically Oxnard, an area with conditions similar to the Santa Maria Valley) in which field. 

determinations were made of the portion of rainfall that infiltrated below the root zone to the main 

ground ... water body (Blaney, 1933). The results indicated that-the amount of rainfall infiltrating the 

ground surface and percolating below the root zone varied, depending on the type of vegetative 
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ground cover present. In particular, the proportions of rainfall recharging the ground-water body were 

as follows: approximately 50 % of the rainfall in excess of 12 inches (within a year) in irrigated land; 

80 % of the rainfall in excess of 15 inches in grassland; and 20 % of the rainfall in excess of 18 

inches in brushland. In this case, the soil moisture (at the beginning of the rainy season) of irrigated 

land was higher than grassland, whichwas in tum higher than brush land; thus progressively more of 

the annual rainfall went to replenish the soil moisture before percolating beyond the root zone during 

the later part of the rainy season. In the study, non-irrigated cropland was considered to have soil 

moisture conditions similar to grassland areas. 

During the determination of historical land use patterns in the study area (from crop survey maps) 

described earlier in this subsection, the areas of grassland, brushland, and non-irrigated crops Were 

also defined throughout the model's historical period. Ground-water recharge from precipitation in 

the various areas was simulated using MODFLOW' s recharge package, and the recharge was 

distributed throughout the model cells that corresponded to the various areas according to the 

recorded historical rainfall at the Santa Maria gauge and the rainfaU proportions determined in the 

Ventura County (Oxnard) study. As a result, those model cells "overlying" the irrigated cropland 

areas only received recharge to the model during years when the rainfall exceeded 12 inches, and then 

only 50 % of the precipitation amount in excess over the 12 inches. Those model cells "overlying" 

the grassland and non-irrigated cropland areas only received recharge to the model during years when 

the rainfall exceeded 15 inches, and then only 80 % of the amount of precipitation over the 15 inches. 

Finally, those model cells "overlying" the brushland areas only rec~ived recharge to the model during 

years when the rainfall exceeded 18 inches, and then only 20 % of the amount of precipitation over 

the 18 inches. The proportion of rainfall infiltrating urban areas was not known, and the precipitation 

recharge for these areas was simulated as 15 % of the annual rainfall. All precipitation recharge 

simulated in the model was applied to the upper layer (layer 1) of the model. During calibration, 

none of these proportions (and thus the associated recharge) was adjusted. 

As noted earlier in this subsection, all of the supplemental component of the estimated irrigation 

pumpage (to accommodate the irrigation efficiencies) was assumed to return to the aquifer system. 

44 

LUHDOr-:JI=F & SCA[_~./lAI\JW,lI 
C [) N 8 LJ l r t f\J r.::. I"; N GIN E I H !.l 

Copy of document found at  www.NoNewWipTax.com



These irrigation return flows were simulated as recharge to the system using MODFLOW's recharge 

package; the recharge was distributed throughout the model cells that corresponded to the historical 

areas of irrigation and applied to layer 1 of the model. 

Additional recharge to the basin from the localized application of treated municipal waste water and 

processing water was simulated in the model. This included treated waste water from the Cities of 

Santa Maria and Guadalupe, the Laguna Sanitation District, and the NCSD, and processing water 

(industrial) from the UnoCal:.Guadalupe, Union Sugar, and PictSweet facilities (see Figure 4-11). 

The industrial pumpage (discharge) was estimated as described earlier in this subsection; the 

subsequent disposal of this water (by application to land), specifically the portion recharged to the 

aquifer system, is simulated in the model using MODFLOW's recharge package. The volume of 

treated waste water applied to land was compiled from CCRWQCB files and summary reports, and 

the portions recharged to the aquifer system are simulated in MODFLOW's recharge package. It was 

assumed that 60 to 70 % of the applied treated water was recharged to layer 1 of the system, 

depending on the method of application. The varying starting dates of operation for the facilities 

during the model's hydrologic period are accommodated by the model (e.g., operation of the NCSD 

facility, and therefore the simulated recharge in the model, did not begin until the mid-1980's). 

During calibration, none of these proportions (of the applied water) was adjusted. 

Model Calibration 

As described earlier in this section, model calibration invol ves the process of adjusting initially input 

parameters such as aquifer properties, stream properties, boundary heads, and source/sink terms 

within reasonable ranges to obtain an acceptable match between observed and model-simulated 

hydraulic heads (ground-water levels). During the calibration of this model, adjustments were made 

primarily to the hydraulic conductivity and streambed conductance values, as discussed above; 

modifications were also made to the specific yield and storativity values and the estimated heads in 

the constant head cells along the coast. The estimated heads in the general head cells (northern 
. . 

boundary) and the source/sink terms were not adjusted during model callbration. 
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processing water was simulated in the model. This included treated waste water from the Cities of 
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aquifer system, is simulated in the model using MODFLOW's recharge package. The volume of 

treated waste water applied to land was compiled from CCRWQCB files and summary reports, and 

the portions recharged to the aquifer system are simulated in MODFLOW's recharge package. It was 

assumed that 60 to 70 % of the applied treated water was recharged to layer 1 of the system, 

depending on the method of application. The varying starting dates of operation for the facilities 

during the model's hydrologic period are accommodated by the model (e.g., operation of the NCSD 

facility, and therefore the simulated recharge in the model, did not begin until the mid-1980's). 

During calibration, none of these proportions (of the applied water) was adjusted. 
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As described earlier in this section, model calibration invol ves the process of adjusting initially input 

parameters such as aquifer properties, stream properties, boundary heads, and source/sink terms 

within reasonable ranges to obtain an acceptable match between observed and model-simulated 

hydraulic heads (ground-water levels). During the calibration of this model, adjustments were made 

primarily to the hydraulic conductivity and streambed conductance values, as discussed above; 
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The calibration period of the model matched the modeJ's hydrologic period, the 53-year period 

between Fall 1944 and Spring 1997. This calibration period encompasses the most notable factors or 

variations in the historical development of the basin's ground-water resources (e.g., the increased 

pumpage of ground water and the enhanced recharge from the Twitchell project), aswell as several 

alternating cycles of wet and dry hydrologic 'conditions. Also, ground-water level data were available 

from numerous wens throughout the study area, in particular throughout the Santa Maria Valley, 

during the entire period. Semi-annual data were often available throughout large portions of the 

calibration peliod from many of these wells. 

Model calibration was conducted by comparing observed ground-water levels with model-simulated 

hydraulic head for 28 wells located throughout the model area; this was done by a combination of 

visual comparison and a statistical analysis of the observed and simulated levels. The locations of the 

28 calibration wells, approximately 10 wells each for layers 1,2, and 3, are shown on a map of the 

study area (Figure 4-13). During calibration of this model, emphasis was placed on matching the 

ground-water levels from wells in the portion of the model area with the greatest hydraulic stresses 

(the Santa Maria Valley and Sisquoc plain), while maintaining an acceptable distribution of heads 

throughout the entire model area. Calibration was considered complete when the model-simulated 

heads closely approximated the observed levels; hydrographs of the simulated and observed head for 

several wells illustrate the extent of model calibration (Figures 4-14 through 4-17). Hydrographs of 

simulated and historical water levels for all of the calibration wells are included in the Appendix. 

The statistical evaluation of the model calibration involved analyzing the "residuals" (calculated 

differences) between the observed and simulated ground-water levels for each observed level, on a 

well by well basis. In general, the mean of the residuals (the average across all model stress periods) 

for each calibration well provides an indication of how closely the model-simulated heads correspond 

to the observed water levels (e.g., small residuals would indicate a high degree of calibration). The 

standard deviation of the residuals shows the amount of spread around the mean residual (e.g., small 

standard deviations indicate less variation around the mean value). In this model calibration, the 

average of the residual means of the 28 calibration wells was 5.5 feet with a standard deviation of 9.2 
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The calibration period of the model matched the modeJ's hydrologic period, the 53-year period 

between Fall 1944 and Spring 1997. This calibration period encompasses the most notable factors or 

variations in the historical development of the basin's ground-water resources (e.g., the increased 

pumpage of ground water and the enhanced recharge from the Twitchell project), aswell as several 

alternating cycles of wet and dry hydrologic 'conditions. Also, ground-water level data were available 

from numerous wens throughout the study area, in particular throughout the Santa Maria Valley, 

during the entire period. Semi-annual data were often available throughout large portions of the 

calibration peliod from many of these wells. 

Model calibration was conducted by comparing observed ground-water levels with model-simulated 

hydraulic head for 28 wells located throughout the model area; this was done by a combination of 

visual comparison and a statistical analysis of the observed and simulated levels. The locations of the 

28 calibration wells, approximately 10 wells each for layers 1,2, and 3, are shown on a map of the 

study area (Figure 4-13). During calibration of this model, emphasis was placed on matching the 

ground-water levels from wells in the portion of the model area with the greatest hydraulic stresses 

(the Santa Maria Valley and Sisquoc plain), while maintaining an acceptable distribution of heads 

throughout the entire model area. Calibration was considered complete when the model-simulated 

heads closely approximated the observed levels; hydrographs of the simulated and observed head for 

several wells illustrate the extent of model calibration (Figures 4-14 through 4-17). Hydrographs of 

simulated and historical water levels for all of the calibration wells are included in the Appendix. 

The statistical evaluation of the model calibration involved analyzing the "residuals" (calculated 

differences) between the observed and simuhlted ground-water levels for each observed level, on a 

well by well basis. In general, the mean of the residuals (the average across all model stress periods) 

for each calibration well provides an indication of how closely the model-simulated heads correspond 

to the observed water levels (e.g., small residuals would indicate a high degree of calibration). The 

standard deviation of the residuals shows the amount of spread around the mean residual (e.g., small 

standard deviations indicate less variation around the mean value). In this model calibration, the 

average of the residual means of the 28 calibration wells was 5.5 feet with a standard deviation of 9.2 
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feet as shown in Table 4-2. This .indicates that, on average, simulated ground-water levels are 

somewhat higher than observedkvels in the calibration wells. As an additional evaluation of the 

model calibration, the absolute values of the resiquals were also calculated; the mean and standard 

deviation of the absolute values were 13.2 and 7.2 feet, respectively, as shown in Table 4-2. This· 

indicates the absolute magnitude of the difference between observed and simulated ground-water 

levels, on average, in the calibration wells. These residuals are considered acceptable given the large 

scale of the model, which encompasses the great majority of the Santa Maria ground-water basin 

(approximately 250 square miles), and the complexity of hydrogeologic conditions within the basin, 

which ~xperiences large seasonal and year-to-year fluctuations in ground~water levels to varying 

extents throughout the basin (see Figure 3-9). 

An additional component of the model calibration involved reviewing the simulated streamflows for 

the Santa Maria River (the "at Guadalupe" gauge). A hydrograph of the observed and simulated 

flows at this location (Figure 4-18) provides an indication that the model simulates the streamflow 

reasonably well throughout the calibration period and, thus, the associated stream interaction with the 

aquifer system (primarily recharge to the basin). 

Sensitivity Analysis 

A sensitivity analysis was conducted to measure the model's sensitivity to changes in the most 

significant input parameters. The analysis was conducted by adjusting the value of each input 

parameter within a specified range, and then comparing the resulting simulated heads with those from 

the calibrated model. Parameters included in the sensitivity analysis were horizontal hydraulic 

conductivity, leakance, streambed conductance, storativity, and specific yield. With the exception of 

hydraulic conductivity and streambed conductance, each of these parameters was adjListed upward 

and downward by an order of magnitude from the calibrated values. Hydraulic conductivity and 

streambed conductance were increased by 50 % and decreased by one-half (hydraulic conductivity) or 

a tenth (streambed conductance) from the calibrated values. The results of the sensitivity analysis 

were measured by comparing the difference between measured and simulated heads at the calibration 
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Table 4-2' 

Mean and Standard Deviation of 
Residuals and Absolute Values of Residuals for Calibration Wells 

II Residuals 1/ Absolute Values of Residuals I' 
Well Number 

I 
Standard 

II 
Standard 

I Mean (tt) Deviation (tt) Mean (tt) Deviation (tt) 
= 

Layer 1 Wells 

09N/32W-23K1 -5.43 5.97 6.69 4.48 

09N/34W-06K2 24.55 5.15 24.55 5.15 

1 ON/33W-35C 1 -.15.23 19.38 19.89 14.41 

10NJ34W-1:,1C1 31.94 13.98 31.94 13.98 

10NJ36W-02Q7 3.53' 1.30 3.53 1.30 

10NJ36W-12P1 -5.94 1.57 6.02 1.47 

11 N/34W-30Q 1 9.36 8.91 10.79 7.08 

11 N/35W-1181 13.23 11.18 14.82 8.88 

11 N/35W-33G1 -1.50 6.99 5.60 4.40 

11 N/36W-13K3 2.56 0.77 2.56 0.77 
Layer 2 Wells 

. f09NJ32W-07N1 20.63 16.56 21.49 15.43 

09 N/34W-03f\1 1 8.11 6.28 8.11 6.28 

1 ONJ33W-1 981 5.90 21.54 18.21 12.81 

10N/34W-02R1 -1.16 9.40 6.72 6.62 

10N/34W-06N1 7.54 8.60 9.91 5.6.6 

10N/35W-07F1 -0.54 6.06 4.83 3.65 

10N/35W-2481 10.00 9.40 12.03 6.56 

11f\1/36W-13K4 12.51 0.68 12.51 0.68 

I Layer 3 Wells I 
09f\1/32W-060 1 -31.95 11.85 31.95 11.85 
09f\1/32W-1 9A 1 1.87 5.60 5.28 2.48 
10N/33W-30G1 36.72 17.47 36.84 17.22 
10NJ34W-13G1 0.28 13.90 11.80 7.11 
10N/34W-20H1/H3 15.65 11.48 16.84 9.56 
10NJ35W-09F1 -4.15 6.63 5.89 4.75 
10N/35W-35J2 9.24 15.06 13.83 10.75 
11 N/35W~07R1 13.88 10.93 14.20 10.47 
11 N/35W-28M1 -8.75 8.15 9.61 7.02 
11 N/36W-35J3 1.38 2.71 2.52 1.60 
I Mean of Values, All 
i Calibration Wells I 5.51 I 9.20 

II 
13.18 I 7.23 I 
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wells. The mean of the absolute v,alues of the head residuals from the calibrated model was compared 

to those from the sensitivity analysis for each adjusted parameter as shown in Table 4-3. 

The model was ,most sensitive to changes in specific yield, leakance, and streambed conductance. ,An 

, order of magnitude decrease in specific yield (a substantial decrease frbm 15 to 1.5 %) caused the 

residual mean to increase by more than an orderof magnitude (from approximately 13 to 240 feet); an ' 

order of magnitude increase doubled the calibrated model's residual mean. The response of the 

model to changes in leakanceand streambed conductance, either increasing or decreasing them, was 

to generally double or triple the residual mean from the calibrated model. The sensitivity of the 

model to changes in hydraulic conductivity and storativity were found to be almost negligible, with a 

difference in the residual means of no more than 1.5 feet. 

Water Budget 

Calculation of a water budget was not the primary objecti ve of the ground-water flow model, but an 

analysis of the summation of inflow and outflow components produced by the model provides a 

b~tter understanding of the model and the ground-water flow system being simulated. The water 

budget calculated by the model is required to balance; i.e., the inflows must approximately equal 

outflows. The components of inflow to the model include: ground-water flow across the model 

boundary cells (constant head cells along the coast and general head cells along Black Lake Canyon); 

streamflow losses (Santa Maria, Cuyama, and Sisquoc Rivers and tributaries); river losses (Orcutt 

Creek); recharge (precipitation, irrigation return flow, and waste water applications); and inflow from 

stora~-" l'he components of outflow from the model include: ground-water flow across the model 

boundary cells (constant head cells and general head cells); streamflow gains (Santa Maria, Cuyama, 

and Sisquoc Rivers and tributaries); river gains (Orcutt Creek); pumpage (agricultural and M&I); and 

outflow to storage. 

The water budget indicates that streamflow loss from the main stream system is the largest inflow 

component to the aquifer system, averaging approximately 72,000 acre-feetJyear ~afy) during the 
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Table 4~3 

Sensitivity Analysis of Parameters Used In Calibrated Model 

Calibrated Model Sensitivity Analysis 

Absolute Value Absolute Value 
Parameter Adjustment Factor Residua! Meanlft) Standard Deviation (ft) Residual Mean (ft) Standard Deviation (ft) 

Hydraulic 0.5 13.18 7.23 14.39 7.31 
Conductivity 1.5 13.18 7.23 14.61 7.76 

0.1 13.18 7.23 29.13 12.23 
Leakance 10 13.18 7.23 50.05 14.65 

Streambed 0.1 13.18 7.23 36.66 15.29 
Conductance 1.5 13.18 7.23 12.58 7.33 

0.1 13.18 7.23 12.16 7.07 
Storativity 10 13.18 7.23 12~21 7.06 

0.1 13.18 7.23 239.35 37.61 
SpecifiC Yield 10 13.18 7.23 21.57 10.29 

:,-Calib4. wb3 
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entire 53-year model hydrologic period. The ouf1tlow from the aquifer to the stream ~stemiS' quite 

small (an average of 400 afy), occurring in onlyllimited areas of the model area :tear Guadalupe, so 

the average net inflow to,the aquifer system frorln streamflow is approximately 71,600 afy. The 

second largest inflow component is recharge from precipitation, irrigation return flow, and waste 

water application, averaging approximately 42,000 afy. The recharge component is a "fixed" inflow 

(not dependant on model simulated h~ds) and thus there i;:; no recharge outflow from the model. A 

hydrograph of the net stream inflow and recharge to the model over the hydrologic period illustrates' 

the long-term fluctuation about their respective averages and the relation between these two i~flow 

components; i.e., increased stream inflow with wetter hydrologic conditions (Figure 4-19). A minor 

inflow component is the river losses from Orcutt Creek to the aquiferLwLthan average net inflow of 

approximately 3,500 afy. 

The largest component of outflow -Worn the aquifer system is pUIIlyage for agricultural and M&I uses, 

averaging approximately 115,000 Cafy) during the model hydrologic period. The pump age 

component isa fixed outflow from the model based on the estimates of historical agricultural 

pumpage and the historical records of M&I pumpage (see Figures 4-10 and 4-12). The remaining 

components of model inflow and outflow are across model boundaries, and the largest of these is the 

, ground-water flow out of the model across the constant head cells along the coast (averaging 
',-

approximately 25,000 afy). Hydrographs of the net inflow and outflow rates for each component, 

which illustrate their long-term fluctuations and relative magnitudes, are included in the Appendix. 

The change in aquifer storage associated with the fluctuation of the inflow and outflow components 

described above is cafculated by the model as part of the water budget. A hydro graph of the annual 

net storage change during the model hydrologic period illustrates the repeated fluctuation between 

conditions of aquifer storage loss and gain within the basin during the last approximately 50 years 

(Figure 4-20). The net storage change was negative during dry years when more ground water was 

flowing out of aquifer storage than was flowing in (resulting in declining ground-water levels). 

Positive net storage changes occurred during wet years when aquifer storage was increasing 

(producing rising ground-water levels). A comparison of the storage change and stream 
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Simulation of Historical Conditions 

As mentioned above, the calibrated model simulates the historical ground-water flow and levels 

within the basin for the period from 1944 to 1997. The extent of model calibration was described in 

the Ground-1fVater Flow Model section and demonstrated with several hydro graphs comparjng 

observed and model-simulated water levels in individual calibration wells. In addition, the model 

calibration results were evaluated by statistical analysis of the residual heads (calculated difference 

between observed and simulated levels) in the calibration wells. The water budget also provided an 

indication that the model simulates historical conditions reasonably well; it responds appropriately to 

variations in climatic conditions during the calibration period, and the relative inflow and outflow 

values calculated for each component are considered reasonable for the ground-water conditions 

existing in the model area. 

The simulation of historical conditions may be seen on a basin-wide basis in contour maps of . 

simulated ground-water elevation for different periods of time during the model hydrologic period. 

Two periods were selected fbr this purpose and the contour maps are presented herein: 1968, at the 

approximate mid-point of the hydrologic period and a time when ground-water levels within the study 

area had reached historical low levels (Figure 5-1), and 1997, at the end of the hydrologic period and 

a recent time when water levels had recovered to near historical-high levels (Figure 5-2). The 

simulated contours shown are for layer 3 of the model, which corresponds to the uppennost portion of 

the Paso Robles Fm. (the contours for layers 1 and 2 are similar but contain unsaturated areas to 

varying extents in the Orcutt to Cat Canyon area, as has been observed in that portion of the Orcutt 

Fm.). The contour maps of simulated levels closely match the corresponding contour maps of 

observed levels in 1968 and 1997 (see Figures 3-11 and 3-12) in the overall flow directions and 

pattern, including the areas of stream recharge along the Santa Maria River and the area$ of the 

majority of municipal pump age near Orcutt. Simulated ground-water levels in the Nipomo Mesa and 

along the coast also match the observed levels; however, this is primarily due to the model's 

boundary cells (general head cells along Black Lake Canyon and constant head cells along the coast). 
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varying extents in the Orcutt to Cat Canyon area, as has been observed in that portion of the Orcutt 

Fm.). The contour maps of simulated levels closely match the corresponding contour maps of 

observed levels in 1968 and 1997 (see Figures 3-11 and 3-12) in the overall flow directions and 

pattern, including the areas of stream recharge along the Santa Maria River and the area$ of the 

majority of municipal pump age near Orcutt. Simulated ground-water levels in the Nipomo Mesa and 

along the coast also match the observed levels; however, this is primarily due to the model's 
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Potential Model Applications 

As introduced above, the model ran be used to assess the likely state of ground-water basin 

conditions (ground-waterleveb anu ::'lUlage, including trends, and ground-water flow) under a variety 

of revisf"rl historical or alternative future conditions. For example, based on general interests 

expressed in recent years, various scenarios might be drafted to individually or collectively examine 

the benefi ts of Twitchell Reservoir, the benefits of importing supplemental (State Water Project) 

water for municipal supply, and the impacts of future changes in agricultural andlor municipal land 

and water'use. For general consideration in the future, the following scenarios have been developed 

to illustrate potential applications of the model in the overall planning and management of water 

resources in the basin. The four scenarios discussed below are summarized in Table 5-1. 

Base Cases 

The base case can be essentially an examination of the overall historical period of rec~rd to assess the 

status of the basin under those historical conditions. In this case, given the lengthy hydrologic and 

concurrent calibration period, 1944-97, the base case would be a numerical simulation that would 

express ground-water level response to historical hydrology; and to historical land and water use as 

well as water management actions (e.g., the addition of Twitchell Reservoir, beginning about midway 

through the modeled period); once calibrated as described herein, the base case would effectively 

reproduce actual historical ground-water level histories throughout the basin. 

An "alternate" base case could be an extraction of a selected study period from the overall historical 

period of record t9 examine basin conditions through that study period. For purposes of this report, 

this latter alternate base case is used in the analysis of perennial yield and whether the basin is in 

overdraft, discussed in detail below. 
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Table 5-1 

. Possible Model Scenarios 
Santa Maria Ground-Water Basin Management 

Base Cases 

Historical Conditions, 1944-1997 
Selected Study Period, 1968-1989 

No Project Alternative (Le. no Twitchell) 

Historical Hydrology, 1944-1997 
Historical Land and Water Use, 1944-1997 

Future M&I Alternative (with Twitchell) 

Historical Hydrology (selected 2~ year period) 
Projected M&I Demand (through 2020) 

-full State Water Project deliveries 
- other (average "actual" deliveries) 
- no State Water Project deliveries 

Constant Agricultural Land and YVlater Use (1995) 

Future Agricultural Alternative (with Twitchell) 

Historical Hydrology (selected 22 year period) 
Projected M&I Demand (through 2020) 

"'- average "actual" State Water Project deliveries 
Increased Agricultural Land Use and Pumpage 

F:199-034ITabJe 5-l. wpd 
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No Project Altemative 

Recent analyses by the District, prior to the development of the ground-water model described herein, 

have concluded that the Twitchell project's augmentation of in-stream ground-water recharge has had 

a significant beneficial impact on the ground-water basin. Both the quantity (water levels and 

storage) and quality of ground water in the basin have benefitted from recharge attributable to 

Twitchell reservoir operations. In order for various interests in the Valley to understand the 

beneficial impact of the project over the last 30 years, and to also understand the need to maintain 

reservoir operations as a key component of water resource management in the Valley, the ground

water model could be used to analyze a so-called No-Project Alternative. In effect, in a No-Project 

Alternative, the Twitchell Dam and Reservoir could be "removed" from the system; stream recharge 

would be limited to the rainfall-f]lTIojf season; runoff in excess of the stream infiltration capacity 

would be lost to the ocean; and there would be no ability to store surface water for delayed beneficial 

release (i.e.,ior recharge) in a dry period (to extend stream recharge into a drought period). The No-

_ Project Alternative could be simulated (modeled) over any selected hydrologic conditions (e.g., a 

theoretical repeat of actual historical conditions such as the 1944-97 model calibration period, or, 

alternatively, some other selected hydrologic period). The simulation(s) could also include one or 

more configurations of land and water use in the Valley (e.g., current conditions, or a repeat of 

historical buildup, or other). 

For true No-Project comparison to what has actually transpired in the Valley, the longer term 1944-97 

base case above (which includes the addition of Twitchell, as actually occurred, in the 1960's) could 

be compared to a simulated scenario with all the same hydrology, and with the same land and water 

use as occUITeci over that period, but without the addition of Twitchell Reservoir to capture runoff and 

regulate its release for in-stream recharge. The resultant, simulated ground-water levels and storage 

could then be compared to what has actually occurred to identify the differences, in terms of both 

magnitude and location, around the Valley. 
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recharge via, as was briefly discussed in the last couple of years, reclamation of some surface mining 

excavations along the Sisquoc Riverto in-channel and/or off-channel spreading basins. While the 

opportunities are not necessarily limitless, the ground-water model can be widely utilized to assess 

the probable ,impacts, whether beneficial or negative, of a range of future ground-water management 

activities in the basin. 

Basin Yield and Balance 

As introduced above, one of several potential applications for the ground-water flow model can be to 

examine ground-water level (and storage) responses in the basin over selected historical periods. One' 

such period could be the entire period of record, while another could be some selected period of 

interest within the overall period of record. Either of them could be called a "base case", whether for 

examination of how the basin reacted to certain historical conditions or for establishment of some 

baseline against which to compare one or more simulations of future alternative scenarios in the 

basin. While the model might be used to examine such future scenarios as those described above, the 

main focus of the District in commissioning the development of the model was to assess whether 

pumping in the basin was within its perennial (or "safe") yield or, if not, whether it was ill overdraft 

and by how much. 

There are several possible definitions of the term perennial yield as it pertains to a ground-water 

basin. The most common definition of perennial yield, adopted for purposes of this report and 

discussion, is that amount of ground water that can be pumped from a basin on a sustained basis 

without an undesirable result. Common "undesirable results" of ground-water development in excess 

of perennial yield (i.e., "overdraft") include one or more of: long-term ground-water level decline 

(and associated decline in ground-water storage); ground-water quality degradation, including but not 

limited to sea water intrusion; and subsidence of the land surface, with attenuant impacts on 

buildings, other structures, surface drainage, etc. 
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In the Santa Maria Valley ground-water basin, most of the typical "undesirable results" have either 

not occurred orare of no reporteq concern. For example, there has been no detection of coastal or 

other ground-water quality change that might be considered indicative of sea water intrusion. In the 

subsidence arena, despite several significant short-term fluctuations of ground-water levels in certain 

parts of the basin as illustrated and discussed above, there has been no expressed concern about those 

fluctuations contributing to Jand surface subsidence. As a result, there is no established monitoring of 

land subsidence in the basin. In light of the absence of those "undesirable results" in the Santa Maria 

Valley, the focus of the perennial yield assessment using the ground-water model has been on ground

water levels and storage. 

In a number of developed ground-water basins in California, notably including the Santa Maria 

Valley, it is possible to observe historical conditions, depending on the selection of a period for study, 

that might be interpreted as indicative of overdraft (notable and progressive ground-water level 

decline, at least for some period of time) or, conversely, indicative of surplus (notable ground-water 

level increases). The Santa Maria Valley is a particularly good illustration of various ground-water 

basin conditions when looking at one or more historical periods within the overall modeled period of 

record. For example, with the expansion of inigated agriculture after World War II, particularly for 

truck cropping, there were progressive increases in irrigated acreage and ground-water pumpage for 

most of a 30 year period to about 1980. Corresponding with those pumping increases were notable 

ground-water level declilles in much of the inland part of the Valley, at least through the late 1960's. 

In addition to pumping as a contributor to ground-water level declines, precipitation was generally dry 

over much of the 30 year period from the mid-1940's through the mid-1970's. On the other hand, a 

slower rate of agricultural land development and generally more constant (rather than increasing) 

pumpage since the late 1970's, complemented by a period of wet years from the mid-1970's through. 

the early 1980's, resulted in notable ground-water level recoveries (to levels near those which 

preceded the post-World War II development). Somewhat complicating (beneficially) the overall 

ground-water basin picture is the introduction of Twitchell Dam and Reservoir, which was buiI,t to 

conserve runoff and regulate its release for iIi-stream ground-water recharge. Releases from 

Twitchell began to contribute to ground-water recharge in the late 1960's. 
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The net result of all the above is that it is possible to essentially "pick a study period - pick an 

apparent result". In other words, the status of the ground-water basin in tenns of perennial yield and 

overdraft analysis is very much a function of what study period is selected. Selection of a study 

period from the late 1940's thr~ugh the 1970's would likely le~d to a conclusion that the basin was in 

overdraft; whereas, selection of a more recent study period from the late 1970's into the early 1980's 

could lead to a conclusion that there was surplus water in the basin. 

In order to eliminate the bias that could result from inappropriate selection of a study period, and to 

report on the current state of the basin, a study period was selected on the basis of the foUowin.g 

several criteria: 10ng-tenn mean water supply; minimum change of ground-water itorage in the 

unsaturated zone; inclusion of both wet and dry stress periods; adequate data availability; and near

present end of study period. 

The long-term mean water supply criteria is a measure of whether the basin has experienced 

average naturi:d ground-water recharge over a selected time period. Since precipitation is a measure 

of natural ground-waterrecharge, and since precipitation data are available for a longper.iod of time, 

interpretatiGn of precipitation data was used as a basis for selection of a study period. The long-tenn 

(1932-97) average annual precipitation at the Santa Maria gauge is 13.4 inches. Notable on the 

cumulative departure curve from mean annual precipitation (see Figure 3-16) are the wet conditions 

of the mid-1930's through the mid 1940's, followed by the long-tenn relatively dry period from the 

mid-1940's into the 1970's, followed by alternating wet (through the early 1980's, dry (through 1989), 

and wet (through the mid-1990's) periods. Since a study period should include essentially mean, or 

average, precipitation over its duration, it should have about the same cumulative departure from 

mean at the beginning and end of the study period. Pending consideration of other criteria, as 

follows, two study periods were initially selected: 1968-1989, and 1969-1995. Both periods fulfill 

the long-term mean water supply criteria based on precipitation. 

The study period criteria to minimize the change of ground-water storage in the unsaturated zone 

is intended to recognize that the unsaturated zone above the ground-water surface can contain a 
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varying but substantial amount of water at any give time, depending on immediately preceding 

hydrologic conditions. Regardles.s of the amount, the volume of ground water in storage in the 

unsaturated zone is essentially impossible to quantify with readily available data. Therefore, it can be 

removed as a factor in assessing conditions over a selected study period by purposely selecting the 

study period to start and end after dry years, thus effectively assuming that the unsaturated zone has 

"drained" to an equivalent storage volume at both the start and the end of the period. Of the two 

initially selected study periods noted above, one (1968-89) satisfies this criteria, while the other 

. (1969-95) is exactly opposite; the beginning and end of the latter study period are both preceded by 

one or more wet years. Consequently, the selection of a study period for perennial ykld evaluation 

was narrowed from the two initially selected periods to the 1968-1989 period. 

Both initial1yselected study periods include both wet and dry years and/or periods of years. The 

inclusion of both types of years is important in assessing basin response to varying amounts of natural 

recharge, as well as response to yearly fluctuations in pumpage that are directly related to the amounts 

of precipitation in various years . 

. Data availability, as discussed in detail regarding overall ground-water model development for the 

entire period of record, is equally sufficient in both initially selected study periods. 

The last of the study period criteria is that it end near the present time. By doing so, the study 

period can be used to assess ground-water conditions as they generally exist, rather than as they might 

have been in some earlier time period. Ideally, then, a study period for assessment of basin yield (and 

whether development is within perennial yield or in overdraft) would end in the mid-to late-1990's. 

Selection of an end-of-study period in that time would, however, violate the preceding criteria that 

would impose dry periods immediately before the beginning and end of the study period. In that 

light, the 22 year period from 1968 to 1989 better satisfiesalJ the criteria for study period selection 

and is a more properly selected base period forevaluation of basin yield and overdraft (or lack 

thereof). 
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A final note on study period selection is that one could have been selected to begin earlier in time. 

Such a selection would have necessitated ending the study period earlier as well, in order to satisfy 

the antecedent dry period requirement for both ends of the period, thus moving it farther from the 

present. Perhaps more importantly, moving the start of the study period farther back in time would 

have practically introduced a large variable into the period in that the early years would have preceded 

Twitchell Reservoir while the balance of the study period would have included Twitchell. . 

Ultimately, the base study period was chosen to begin in 1968 in order to accommodate all the criteria 

discussed above, but it was also chosen to consistently include the operation of Twitchell as a major 

ground-water management component in the overall system throughout the period. 

The base period selected for analysis of current basin conditions, 1968-1989, is illustrated in Figure 

5-3 and denoted as "dry to dry" to acknowledge the antecedent dry years prior to the beginning and 

end of the period. The more recent study period which was initially considered for comparison 

purposes, 1969-1995, is also illustrated on Figure 5-3 and is denoted as "wet to wet" to acknowledge 

the antecedent wet years prior to its end points. 

Examination of ground-water level hydrographs, independent of model output, has previously shown 

that, on a long-term basis, there are no ongoing ground-water level declines that could be considered 

undesirable and indicative of overdraft. While there have been several short-term historical water 

level declines, in dry periods, each has been followed by a subsequent water level recovery during a 

wet period in which the ground-water basin has refilled, for all prac;tical purposes to nearly full 

conditions; i.e.; to near the same·highest levels historically experie·nced in the basin prior to the 

increase in development since the mid-to late-1940's. 

With the addition of the ground-water flow model described in this report, it is now possible to more 

closely examine the response of the basin to pumping distribution and other stresses over a study 

period appropriately selected, as described above, to assess the yield of the basin and whether 

pumping is within that yield. With recognition of the apparent basin conditions based on ground

water levels as described above, the results of which should obviously be consistent with a modeled 
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simulation, the model was used to detemline the yield of the basin and whether it is in overdraft. For 

the selected period described above, 1968-1989, which satisfies the necessary criteria for average 

natural recharge, no unbalanced storage in the unsaturated zone, inclusion of varying stress periods 

(wet and dry periods), and reasonable proximity to the present, the model-generated water budget 

shows no net change.in storage. The variations in hydrologic conditions as well as fluctuations in 

pump age over the 22 year period cause ground-water storage to fluctuate (somewhat dramatically as 

suggested by the observed historical fluctuations in ground-water levels), as illustrated by a 

hydrograph of cumulative change in aquifer storage (Figure 5-4). While a substantial amount of 

ground-water storage may intermittently be used to sustain water supply during periods of reduced 

recharge in dry years, the selected study period analysis shows that, for a reasonably long-term period 

that contains average recharge when considered over the entire period, there is no perennial deficit or 

decline in ground-water levels and storage. Thus, it can be concluded that the basin is developed to 

essentially its perennial yield and is in balance and not in overdraft. 

For the study period selected in accordance with the criteria described above in order to assess basin 

yieJd and whether development is within that yield, average annual pumpage for all beneficial uses 

(agricultural plus municipal and industrial) in the basin was 124,000 acre-feet. While such a totaJ 

annual pumping quantity is a useful reference in ongoing management of the basin, it should be noted 

that such numbers commonly and e(lsiIy become fixed "monuments" against which future pumping 

volumes are incEned to be comDar~d. Such "monu_ment" .status fQr average ,pumping over the 

perennial yield study period is inaP.l2r:.QQIiate. Rather, such as an average pumping volume becomes a 

quoted "perennial yield" number, it should be qualified by noting that the basin is in balance at that 

rate of average pumping with three important provisions: 1) that the balanced basin conditions (no 

overdraft) are predicated on the continued distribution of pumpage, land use, and return flows as are 

currently prevalent; stated otherwise, perennial yieJd is in part influenced by the widespread 

distribution of pumping and recharge in the basin, and a substantive change in that distribution could 

change perennial yield; 2) that histori_cal operation of the Twitchell reservoir for water conservation 

and augmented in-stream recharge is a keY_fQmponeut of the perennial yield quantity; any substantial 

change in Twitchell conservation and recharge operations would-impact the perennial yield of the 
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basin; and 3) that average overall inflow to the system, as indicted by precipitation, remains 

consistent with the long-term average; obviously, any notable change in the average recharge to the 

overall system, as indicted by precipitation, would impact the perennial yield of the ground-water 

basin. 
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Twitchell Reservoir Quick Facts 

 
• The Cuyama River, with its principal tributaries Alamo Creek and Huasna River, 

is the main source of water for Twitchell Dam. The drainage basin, comprising 
approximately 1,135 square miles above Twitchell Dam extends into 4 counties 
(San Luis Obispo, Santa Barbara, Kern, and Ventura. 

• Completed in 1959 at a cost of approximately $11 million dollars. $3 million 
under budget. 

• According to the Bureau of Reclamation 
(http://www.usbr.gov/projects/Facility.jsp?fac_Name=Twitchell%20Dam) The 
reservoir supplies about 20,000 AF of recharge to the Santa Maria Groundwater 
Basin annually. 

• Elevations: 
o Streambed: 476.0 ft 
o Unofficial referenced boundary of the Water Conservation and Flood 

control Pools (Normal Reservoir elevation): 621.8 ft 
o Outlet Works (Spillway crest): 651.5 ft 
o Spillway: 686.5 ft 
o Crest elevation: 692.0 ft 

• Twitchell Reservoir is operated and maintained by the Santa Maria Valley Water 
Conservation District. Funding for maintenance comes from Twitchell 
Management Authority (TMA), Federal grants. Partners/stakeholders: Bureau of 
Reclamation, Army Corps of Engineers, County of Santa Barbara, City of Santa 
Maria. 

• In a normal season, it takes about 12 to 14 inches of rain before any water is seen 
in the reservoir. 

• 2009 La Brea Fire, 89,489 acres, 15% within Twitchell’s watershed. 
• Total sediment now in the reservoir: 42,357 acre-feet  
• In 1997, the Santa Maria Valley Water Conservation District filed action to clarify 

basin conditions (in overdraft or not) and clarify rights to store and recover 
imported water in the Santa Maria Valley Groundwater Basin. Subsequent actions 
expanded the original filing into an adjudication of water rights in the overall 
basin. Since 2001, the adjudication has proceeded through various court orders, a 
“partial statement of decision,” and a settlement agreement. Although the court 
has approved an agreement among those parties who have signed it, not all parties 
to the adjudication have agreed to it. The Stipulating Agreement formed a 
coalition of the stipulating parties, called the Twitchell Management Authority, 
the members of which have voting representation as they contribute funds 
intended to enhance and monitor water conservation efforts of Twitchell Dam and 
Reservoir. 
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Executive Summary 
The Twitchell Project Manual (Manual) discusses the history of the Dam & Reservoir, maintenance and 
capital projects and is intended to supplement the existing operations and procedures manual for 
Twitchell Reservoir and Dam. This Manual provides recommendations for capital and maintenance 
projects that will support the continued  success of the facility to maximize recharge of the Santa Maria 
Management Area. This particularly includes strategies to mitigate the negative impacts of the increasing 
sedimentation in the reservoir that is affecting both water conservation capacity and function of the outlet 
works. It is important to note that throughout the facility’s operational life of over 40 years; no water has 
been bypassed from storage for subsequent release for recharge. 
 
This Manual provides information on sedimentation issues at the Dam. The Manual has assembled 
previous studies on Sediment Management at the Reservoir, and summarizes current practices and 
understanding of sediment management. 
 
The Project Manual is a working document with the following attributes: 

1. It has been developed with cooperation and coordination with the Santa Maria Water 
Conservation District (SMVWCD). The District has already approved, at its January 2010 Board 
Meeting, an action to make available all necessary documentation and resources that it has 
authority to share toward this effort. 

2. This Manual will be a place to document and maintain the history of significant maintenance and 
sediment management projects and studies performed; 

3. It presents a broad view of the physical boundaries that influence Twitchell Dam and sediment 
management, including the upstream watershed as well as the downstream Cuyama and Santa 
Maria Rivers all the way to the Pacific Ocean; 

4. It is a source of data, statistics and metrics on Twitchell Dam sufficient to provide a foundation 
for seeking additional grant and funding opportunities. This includes maps, charts, tables and 
data easily understood to facilitate communication and understanding of sedimentation issues at 
the dam; 

5. It has a dynamic section for a 5-year Capital and Maintenance Project Plan, similar to a 
municipal or facility Capital improvement plan with a regularly updated list of projects, backed 
up with project descriptions, and detailed estimates with input from the TMA and SMVWCD; 

6. It will remain open to additions and revisions, and flexibility for the document to grow in scope, 
detail approach as needed to fulfill the mission of Twitchell Dam over its life. 

This first version or phase of this document is generally limited to consolidating existing studies and 
data, existing institutional knowledge, discussion of general sediment management needs and 
recommendations, and address immediate concerns and current maintenance needs.  

The Manual presents sediment management recommendations from past studies, has developed exhibits 
and maps to clarify the issues, and provides a foundation of understanding to adopt an initial 5-year 
Capital and Maintenance Program of Projects. The Stakeholders of Twitchell Dam are also identified 
herein, and a general history of projects and maintenance operations are presented.  
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Sediment as a Major Issue 
Much space is devoted in the Manual to the issue of sediment management, as this is the overarching 
issue that threatens the very function of the Dam. The overall capacity of the reservoir has continued to 
be reduced due to sedimentation. The total sediment now in the reservoir below the spillway (elev. 651.5) 
is 42,357 acre-feet, which is a reduction of storage in the original (1958) capacity of 26.3%. The 2000 
survey and analysis showed a total of 41,774 acre-feet of sediment in the reservoir. The 2007 survey 
shows an increase of 583 acre-feet of sediment since 2000, or a 1.4% increase. 
  
At the water conservation storage elevation of 623 (water conservation storage elevation boundary), the 
capacity of the reservoir has changed from 112,205 acre-feet in 2000 to a 2007 capacity of 110,482 acre-
feet. Note that the original design of the Reservoir allocated 40,000 acre-feet to sediment, so sediment 
has only recently began to encroach in the water conservation pool allocation. 
 
There has been a significant migration of sediment from the upper “arms” of the reservoir basin to the 
lower reservoir basin, and in some locations severe channels have been cut in the existing sediment in the 
upper “arms” of the reservoir by storm water re-suspending and carrying sediment downstream. The 
chasm or local depression around the Outlet Structure is growing, both from the sediment removal 
project in 2002 as well as through flushing operations, which shows the success of these programs in 
keeping the upstream structure unobstructed in years with normal rainfall. 
 
In some areas of the lower reservoir sediment levels have raised as much as 11 feet. In areas of the upper 
reservoir some channels have been cut by as much as 20 feet. 
 
This 2007 survey and resultant map has a higher resolution with more detailed contours, and has 
provided more accurate capacity tables with a slightly greater volume than would be calculated using 
previous resolution. This accuracy is estimated to indicate an actual capacity of up to 1 or 1-1/2% greater 
than previously mapped. 
 
The 40,000 acre-feet of storage allocated to sedimentation has been depleted. A summary of changing 
capacity of the reservoir as measured by survey is as follows: 
 

 
 
 
 

Capacity at 
Elevation 623 
Boundary of 

Water 
Conservation 

Storage 

 
Capacity 

as 
Percent 

of Design 

Capacity at
Elevation 

651.5 
Crest of 
Spillway 

 
Capacity 

as 
Percent 

of Design

 
Accumulation 

of Silt 
at Elev. 623 

Difference in 
Capacity at 

Elev 
623 From 
Previous 
Survey 

 
Accumulation 

of Silt 
at Elev. 651.5 

Year ac-ft % ac-ft % ac-ft ac-ft ac-ft 
1958 

Design 150,000 100.0% 240,113 100.0% -0- -0- -0- 
1981 

Survey 135,615 90.4% 224,399 93.5% 14,385 14,385 15,714 
1997 

Survey 116,422 77.6% 203,499 84.8% 33,578 19,193 36,614 
2000 

Survey 112,205 74.8% 198,339 82.6% 37,795 4,217 41,774 
2007 

Survey 110,482 73.7% 197,756 82.4% 39,518 1,723 42,357 
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Solutions to the Sedimentation Issues 
Although the identification of sedimentation as a potential major operational problem was identified 
around 1982, only since 1998 has operational impacts been significantly experienced. 
 
The unique setting of the Dam and reservoir calls for the development of unique solutions. Long-term, 
mitigating solutions to reduce sediment flow are needed as well as immediate sediment management 
measures at the Dam Outlet Works. 
 
The Manual suggests potential solution through projects in the upstream watershed such as soil 
conservation and revegetation projects. Channel treatments and sedimentation basins are also suggested 
as potential solutions and options for sediment removal from the reservoir are also addressed. These 
concepts are introduced and briefly explored with a recommendation for further study.  
 
The immediate issue of maintaining the Outlet Works open and free of sediment is also addressed. 
Cleaning and maintenance of the Intake Structure, Tunnel, Stilling Basin, and downstream Cuyama River 
Channel will continue to be a challenge and priority, however a strategy for upstream sediment reduction 
measures and development of an operational strategy to reduce the frequency of sediment removal at the 
Outlet Works is sorely needed. 
 
Although a number of studies have been performed that have been of great help in understanding the 
sediment issues at the Dam, sediment management at Twitchell Dam is still an emerging issue new to 
operation of this dam and many additional considerations need analysis as we move forward. 
 
The additional studies and analysis recommended in this Manual include: 
 
a. Hydraulic and Sediment Transport Analysis 
b. Upstream Sediment Reduction Project Analysis 
c. Outlet Works Flushing Procedure Development Analysis 
d. Downstream HEC RAS Release Inundation Study 
e. Reservoir Surcharge and Conservation Pool Adjustment Study 
f. Further Feasibility Study of Reservoir Sediment Removal Alternatives 
g. Access Road Maintenance Strategy 
 
This Manual presents an explanation of the sediment issues in a way no previous study has, This manual 
also presents geographic Information Systems (GIS) map tools of the Reservoir and Cuyama River Basin 
that have never been produced before. This Manual also references and summarizes in one place the 
culmination of studies and knowledge to date on sedimentation issues at the Dam. These attributes make 
this Manual an extremely valuable tool in seeking grants and funding from various public agencies.  
 
All Studies and documents referenced in this Manual are available through the SMVWCD or the 
Engineer. Most are in electronic (.PDF) format and can be easily shared. 
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Introduction 
Originally, Twitchell Dam and Reservoir 
started as part of “The Santa Maria 
Project”, one of three "seacoast projects" 
along the Central Pacific Coast aimed at 
capturing and storing floodwaters that 
would otherwise "waste to the sea.”  The 
others are the Cachuma and Ventura 
River Projects. Constructed by the 
United States Army Corps of Engineers 
(USACE) and the Bureau of 
Reclamation (BOR) in 1958 in behalf of 
the Santa Barbara County Water Agency 
(SBCWA), Twitchell dam has been 
operated by the Santa Maria Valley 
Water Conservation District 
(SMVWCD) since completion. 
The Santa Maria Project was authorized in 1954 and is a water conservation and flood control project 
providing full and supplemental irrigation water to approximately 35,000 acres of cropland. The BOR 
constructed Twitchell Dam and Reservoir, formerly called Vaquero Dam and Reservoir, and the U.S. 
Army Corps of Engineers constructed a system of river levees.  

The Cuyama River, with its principal tributaries Alamo Creek and Huasna River, is the main source of 
water for Twitchell Dam. The drainage basin, comprising approximately 1,135 square miles above 
Twitchell Dam, lies along the southern boundary of San Luis Obispo County and the northern edge of 
Santa Barbara County. All water used within the drainage basin is obtained by pumping from the ground-
and not from diversion from the river.. 

Twitchell Reservoir is located in both Santa Barbara and San Luis Obispo Counties, and is located 
approximately 6 miles northeast from the City of Santa Maria. Twitchell Dam is an earth fill structure, 

has a structural height of 241 feet, of which 216 
feet are above streambed, a crest length of 1,804 
feet, and contains approximately 5,833,000 cubic 
yards of material.  
 Twitchell Dam and Reservoir are designed for the 
protection of the Santa Maria Valley from flood 
and drought.  The dam catches excess rain runoff 
from the Cuyama watershed and stores it in the 
reservoir protecting the valley from flood.  Water is 
slowly discharged into the Santa Maria River, 
which serves as the main recharge source for the 
local aquifer.  The aquifer provides water for the 
residents and agricultural industry of the Santa 
Maria Valley. 
 
The Santa Barbara County Flood Control and 
Water Conservation District and Water Agency is 
providing this updated topographic mapping of the 
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Twitchell Reservoir basin and report for the principal purpose of updating data tables showing reservoir 
capacity at any given level and other tables and/or graphs that show the relationship of capacity, level, 
area, etc. and comparisons to previous studies. 
 
This Survey and study was performed to a higher degree of accuracy than past surveys, a fact that is 
discussed in detail in this report. The data derived was compared with the last survey to determine 
current capacities to be used in a revised capacity table. This data is critical to determine water 
reclamation and flood control capacities as well as to monitor siltation in the reservoir. 
 
Previous topographic and/or topographic/bathymetric combined surveys have been performed in 1958, 
1981, 1991 and 2000. 
 
1. Project List and Proposed 5-Year Capital Program of Projects 

Attached in Appendix 1 is a Project List and proposed 5-Year Capital Program of Projects Matrix. 
This list and matrix outlines projects identified as needed to maintain normal operations at the Dam 
and Reservoir. The list provides a project title, description, priority rating, and estimated cost. 

a. Project Funding 
Funding may not be available for all the identified projects so they may need to be implemented 
based on their order of priority. 

(1) Funding Sources 
There are a variety of sources of funds for the projects at Twitchell Dam and Reservoir. 
These sources of funding include: 

 
• The SMVWCD receives annual revenues of approximately $350,000-$375,000 from 

property taxes, interest, intergovernmental revenues and special assessments. Their 
expenditures include salaries and benefits for District Employees, utility and 
maintenance expenses on the Dam Caretaker’s residence, caretaker vehicle expenses, 
other District equipment and heavy equipment maintenance, special program fees such as 
cloud-seeding and stream gage monitoring, and on-going maintenance at the dam. Over 
that past decade, the District has had to expend more and more of its maintenance funds 
on sediment management until all reserves have been expended. This District is no 
longer able to fund all needed maintenance and operations at the Dam at the current 
revenue level. 
 

• In 2007, the courts issued a final judgment in the groundwater litigation between the 
Santa Maria Valley Water Conservation District and the City of Santa Maria. The courts 
issued a Stipulated Agreement that mandated the formation of the Twitchell 
Management Authority (TMA) that is charged with monitoring and enhancing the 
ground water basin yield and water reclamation mission of Twitchell Dam and 
Reservoir. The TMA consists of representatives from the cities of Santa Maria, 
Guadalupe, Golden State Water Company, and the Stipulating Landowners. Each entity 
is responsible for a proportionate share of the TMA annual budget which is 
approximately $650,000, assuming all stipulating parties contribute the court-ordered 
share. Currently (April 2010) the TMA has approximately $350,000 in its budget. 
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• County of Santa Barbara. The County has several programs that compliment the water 
reclamation and flood control missions of the Dam. As project partners the County has 
funded a number of special studies that have benefited Twitchell, including several 
bathymetric/aerial topography efforts to establish reservoir capacity and sediment 
impacts. They do not contribute direct monetary support to the District. 
 

• The Bureau of Reclamation has not contributed money directly to support the district but 
participates in the regular facility inspections and reviews and lends its technical 
expertise and some limited staff resources to support the mission of the Dam and 
Reservoir. They are currently considering if the sedimentation issues at Twitchell qualify 
for special “preventative measure” grant funding. Other grant opportunities include the 
“Challenge Grant” (http://recovery.doi.gov/press/bureaus/bureau-of-reclamation/arra-
challenge-grant-fact-sheet/) 
 

• The SMVWCD received $500,000 for emergence sediment removal from Congress in 
2000 which was expended primarily on sediment control projects. Other potential 
funding sources that are being pursued by the SMVWCD include the US Forest Service 
and Caltrans. The Forest Service may have an obligation to assist the dam with 
sedimentation issues caused as a result of fires in the National Forest. Caltrans may have 
a responsibility to mitigate the negative effects of straightening the Cuyama River along 
Highway 166. Additional research needs to be accomplished to determine the 
ava9lability of Soil Conservation or water resource grants from various Federal and State 
Agencies.  

 
• For the GAP Fire in Santa Barbara County the Natural Resources Conservation Service 

(NRCS) identified and approved emergency projects totaling about $4.7 million dollars 
to help protect life and property at risk from the increased runoff, mud and debris flows 
from the burned areas. The projects were funded thorough the agencies Emergency 
Watershed Protection (EWP) Program. 

(2) Extraordinary Project Operations 
The 5-Year Capital Improvement Plan distinguishes between routine operations & 
maintenance and routine capital improvements and extraordinary operations & maintenance 
and extraordinary capital improvements. This is because a significant source of funding for 
work originates from the TMA, whose mission is to fund only appropriate extraordinary 
projects. 
 
“Extraordinary” projects may include projects related sediment management issues that are 
severely impacting dam operations and reservoir capacity, or may include unusual operations 
or capital improvements consistent with the TMA Stipulating Agreement and water 
conservation mission of the Twitchell Project. 
 
Examples of extraordinary projects may include removal of sediment threatening or 
hampering Dam operations, Long-term solutions to reduce sediment flow into the reservoir, 
and studies to facilitate extraordinary operations, etc. 
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(3) Routine Maintenance 
Routine maintenance would include maintenance operations defined in the ACOE 
Maintenance and Procedures Manual, as well as a number of established repetitive 
operations deemed necessary to maintain the facility in good condition. Examples of these 
operations would include: Maintenance of the shaft house and caretaker structures, staff 
compensation & daily operation of the office and Dam, equipment maintenance, mowing of 
the downstream Dam face, etc.  

 
2. Various Agency Stakeholders at Twitchell Dam  

The Santa Maria Project (Twitchell Dam and reservoir) was designed and constructed for the United 
States Bureau of Reclamation (USBR) by the United States Army Corps of Engineers (ACOE). The 
USBR developed Twitchell Dam under contract to the Santa Barbara County Water Agency 
(SBCWA) on behalf of the Santa Maria Water Conservation District (SMVWCD). Twitchell Dam 
was recently paid off and title transferred to the SMVWCD. The relationships between and 
participation of the various entities involved at the dam include: 
 
The United States Congress, on June 17, 1902 and September 3, 1954 Passed reclamation acts 32 
Stat. 388 & 68 Stat 1190, respectively, essentially authorizing the USBR to enter into a contract with 
the Santa Barbara County Water Agency (Agency) for construction of Vaquero (Twitchell) Dam. 
This agreement acknowledges the relationship between the Agency and the SMVWCD, as well as 
establish repayment provisions for the local contribution for dam construction. 
 
The USBR identifies Twitchell Dam and Reservoir a Section 7 Facility. They generally have no 
project input at the Dam, but can provide technical assistance. They request funding for any 
extensive technical assistance. The USBR participates in the 2 and 5-year Periodic Facility Reviews 
lead by the ACOE. 
 
The Santa Barbara County Water Agency (Agency) entered into a contract on April 6, 1956 with the 
USBR providing for the construction of the Santa Maria Project. The County maintains stream gages 
upstream, with some funding participation from the SMVWCD. Similarly, the County has an on-
going cloud seeding program, which the SMVWCD participates in. 
 
The SMVWCD entered into a contract with the Santa Barbara County Water Agency on December 
19th, 1955 wherein it became a “member unit” of the Agency regarding the Santa Maria 
(vis.Twitchell) Project. This agreement also granted the District the right to use of the water 
generated by Twitchell Dam and outlines the details of their contractual relationship. The SMVWCD 
receives assessed fees from all property owners within their District to fund operations, and has 
historically managed the operations at the Dam and been responsible for routine maintenance. They 
also have historically been responsible for management and releases from the water conservation 
pool. The SBCWA and County Flood Control Agency and ACOE both monitor and provide input or 
direction regarding management and releases from the flood control pool. 
 
The ACOE participates in the 2 and 5-year Periodic Facility Reviews of the Dam and recommends 
maintenance and capital improvements in their published report. 
 
The Twitchell Management Authority (TMA) is a newly formed, court established Board consisting 
of representatives from stipulating entities or groups drawing water from the Santa Maria Valley 
Management Area. They contribute fees to the TMA which are in turn to be used for the benefit of 
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the Twitchell Dam & Reservoir as well as the groundwater basin within the parameters of the 
Stipulating Agreement. 
 
A weather station exists at the dam, which is owned by the National Oceanic and Atmospheric 
Agency (NOAA) and monitored by the Dam Caretaker. A SCADA system transmits the gate position 
in the Dam and Reservoir elevation. 
 
The Cachuma Resource Conservation District (CRCD) was formed in 1996. Its mission is to be a 
soil conservation resource for five major mainland and several island watersheds in the region.  The 
Cuyama River Watershed Basin extends into four counties: Kern, Ventura, San Luis Obispo and 
Santa Barbara. However, the RCD area only includes that portion which drains northern Santa 
Barbara County, part of southern San Luis Obispo County, and the southwest corner of Kern County. 
They have provided limited assistance with sediment issues at Twitchell Dam. In 200 they completed 
a study on sediment contributions to the reservoir from farming activity. That report is summarized 
later in this report. 
 
When a natural disaster situation is stabilized, USDA's Natural Resources Conservation Service 
(NRCS) conservation planning professionals visit the area, with partners from state or local 
governments or other community or resource organizations, and assess damage to the land that may 
threaten life and property. The Damage Survey Assessments (DSA) also evaluate potential future 
risks that could occur as a result of changes that have taken place.  This is particularly relevant in the 
wildfire areas of Southern California. After fire has burned all plant life, the potential for severe 
flooding and landslide damage from rain must be averted where possible. DSA Teams evaluate the 
area for potential risks and recommend conservation practices to hold the soil in place and reduce the 
speed or direction of the water as it runs off the soil. However, because the fires in the Cuyama 
Watershed do not threaten life and property (homes), the NRCS has prepared reports but has not 
been pro-active in obtaining funding for sediment control efforts. 

a. TMA Project Implementation Procedures 
The Stipulating Agreement provides general parameters for project approval and funding. Under 
the Twitchell Management Authority (TMA) Structure and Responsibilities section, the 
following TMA roles and responsibilities for Capital Improvement Projects is outlined: 
 
(1) The TMA shall be comprised of one representative of each of the following parties: Santa 

Maria, Guadalupe, Golden State Water Company, the District, and Overlying Landowners 
holding rights to Twitchell Yield.  

(2) Only those parties holding an allocation of Twitchell Yield shall be voting members of the 
TMA. Voting shall be based on each party’s proportionate allocation of Twitchell Yield.  

(3) The TMA shall be responsible for all the Extraordinary Project Operations. The definition 
and examples of extraordinary projects are included in this Manual. 

(4) The TMA shall be responsible for developing proposals for Capital Improvement Projects 
relating to the Twitchell Project. Capital Improvement Projects shall mean projects involving 
the expenditure of funds for the improvement or enhancement of the Twitchell Project, but 
shall not include normal operation, maintenance or repair activities. The TMA desires to 
Establish a TMA approved, prioritized list of projects to be funded.  This is initially being 
implemented through the development of a 5-Year Capital Improvement Plan as part of this 
Twitchell Project Manual. 

(5) Upon the development of a proposal for a Capital Improvement Project, the TMA shall, in 
cooperation with the District, hold one or more public hearings to solicit input.  
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(6) Following the public hearing process, the TMA may vote on whether to implement the 
Capital Improvement Project.  
 

Additionally: 
(7) The TMA and the SMVWCD will regularly review and append the 5-year capital 

improvement Plan as necessary. 
(8) The TMA will maintain an active Technical Committee to facilitate project development and 

implementation. 
(9) Construction bid documents, for projects funded by the TMA, will be prepared by a 

professional engineer and will be reviewed by both TMA and SMVWCD staff prior to 
advertisement. 

(10) Projects funded partially or in full by the TMA will be implemented by the SMVWCD 
through its normal advertising, award and contract administration processes. 

(11) Regular project progress reports will be provided to the TMA, as well as copies of final 
contract close-out reports and documentation. 

 
As more projects are implemented through the TMA, the process will be refined. 
 
3. History of Projects at the Dam 

a. Routine Maintenance Projects 
The SMVWCD has had the responsibility for routine operations and maintenance at the Dam 
since its completion. Routine operation and maintenance expenses include, but are not limited to 
tasks such as: 
1. Grass cutting on downstream dam face 
2. Weeds abatement on roads 
3. Helicopter Aerially applied weed abatement on upstream dam face 
4. Daily Weather Service Readings & reports to BOR and ACOE 
5. Maintenance of mobile equipment: Backhoe (skip loader), Pickup Truck 
6. Maintenance of caretaker residence 
7. Paved access road minor maintenance, debris removal & pothole repair 
8. Downstream unimproved road maintenance 
9. Gate house cleaning, emergency generator maintenance and testing 
10. Gate house elevator inspection and maintenance 
11. Vermin control as needed 
12. Security function & dealing with trespassers 
13. Coordination with neighbors regarding downed fences and cattle nuisances 
14. Facility review every two years, Major review every five years (ACOE and BoR), 

Completion of maintenance & repair issues identified. 
15. Functions of district Secretary, contract accountant, contract attorney, contract engineer, 

other consultants for environmental permitting, SCADA maintenance, electrical repairs, 
etc. 

16. District Office Rent and Utilities 
17. Monthly business of the District Board of Directors 
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b. Extraordinary and Heavy Maintenance 
Projects 

There have been a few projects that have been 
extraordinary in that they have only been performed 
once and they were not foreseen as maintenance 
needs in the ACOE O&M Manual. Some of these 
include:  

(1) Lower Portal Trash Rack Repair 2002 
The lower portal trash rack was dislocated and 
severely damaged in storms of 2001. A 
contractor was hired to retrieve the rack, 
reconstruct, and reinstall it. This work was 
accomplished at the same time the Inlet structure 
trash racks were sandblasted and repainted, and 
the emergency sediment removal in front of the 
inlet structure was accomplished. The cost of 
this effort was approximately $7,000. 
 

(2) Access Road Pavement Repair 2002-
2007 
In both 2002 and 2007 the District 
contracted for some limited amount of 
pothole repair on the access road. More 
frequent and heavier truck traffic 
associated with the sediment management 
efforts have resulted in a more frequent 
maintenance need, and the entire paved 
road is at risk of failure.  These two 
maintenance projects were both under 
$50,000 each, and only repaired some of 
the worst pavement failure areas.  
 

 

(3) Trash Rack Sandblast & Paint 2002 
This project was performed to rehabilitate the 
steel trash racks and perform corrosion control 
on the inlet structure. The racks were sandblast 
in-place and painted with a two-part epoxy 
paint. This was the first time this maintenance 
was performed. This work was done 
concurrently with the lower portal trash rack 
repair and the 2002 emergency sediment 
removal from in front of the inlet structure.  
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Gate 
Paintin
g 2003

 

(4) Gate painting 2003 
The gates were sandblasted and painted in 2003 by 
Shock-Hanley Corporation.  The paint used was 
recommended by the Bureau of Reclamation and was 
a two part epoxy (bitumastic) Carboline Bitumastic 
300 M parts A & B.  Equipment and materials were 
lifted by crane to the tunnel entrance and moved by 
Quad-motorcycle and trailer to the gates. This effort 
took approximately 3 weeks at a cost of approximately 
$76,000. 

(5) Gate Seal Replacement 2010 
The goal of this project was to replace the gate rubber bottom seal and seal bar on all four 
gates, and to repair cavitation damage to the gates and floor threshold. This was 
accomplished in two months at a cost of approximately $55,000. This is the first project of 
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Lower 
Portal 

2002 

this type performed on the gates by the District. 

c. Capital Improvements 
Very few Capital Improvements 
have been completed at the dam 
since construction was complete 
in 1959.  A few have been: 
 

(1) Inlet Structure Lower 
Portal Modifications 1983-
84 
This project was the 
beginning of the “sediment 
flushing program” at the 
dam. In 1982 the District 
excavated sediment that had 
accumulated in front of the inlet structure to expose the steel cover over the lower inlet 
portal. This portal originally existed to allow passage of the Cuyama River while the dam 
was being built. It was then covered, as the primary operational inlet was the large trash 
racks at elevation 504’. After removing these plates, a trash rack was installed.  At this time 
water was pumped over the dam from the stilling basin to facilitate some flushing of 
sediment into and through the tunnel. After flushing, approximately 400 CY of sediment was 
removed from the tunnel. The opening of this portal allowed for flushing of sediment 
through the base of the inlet structure. 

 

(2) Gate Cable System Replacement 1993 
 The original system for determining gate position from the 
gate operating station in the Gate House was a system of cables 
and pulleys physically attached to the gates, rising up the 
gatehouse shaft for nearly 215 feet, where they were attached to 
needle indicators pointing to a scale measuring tenths of inches. 
This system was prone to frequent failures as it got older. It 
was finally abandoned about 1984 after which the operator 

measured gate position 
for several years by 
timing the flow of 
hydraulic fluid when 
the valves were opened to move each gate. In the 
early 1990’s an electro-mechanical wheel was 
mounted next to the hydraulic gate cylinders which 
measured the upward and downward travel of the 
cylinders, and transmitted the data by electrical 
hardwire to a digital readout at the Gatehouse 
operators station. In 2006 a similar system was 
installed that transmitted the date with a wireless 
connection.  

Gate Position 
Digital 
Indicator 

Wheel for 
measuring 
hydraulic cylinder 
(and gate) travel 



TWITCHELL PROJECT MANUAL 
 

 Page 14 of 59 

 

(3) SCADA Improvements 2006 
The supervisory control and data acquisition (SCADA) functions monitored and recorded at 
the Gatehouse include the reservoir water level and the position of the gates. The ACOE has 
historically owned the telemetry equipment that transmits the reservoir level, and the 
SMVWCD owns and maintains the computer/SCADA equipment that publishes the gate 
position to the ACOE website on the internet  

 

d. Sediment Removal Projects 
These projects would also be considered extraordinary projects at the dam. The SMVWCD has 
been very creative in seeking grants and funds to accomplish these projects; however, they are 
expensive and overwhelming, exhausting the Districts resources. 

(1) 1982 Opening of the Inlet Structure Bottom Portal and Sediment Flush 
As mention above under Capital Improvement projects, this project was the beginning of the 
“sediment flushing program” at the dam. In 1982 the District excavated sediment that had 
accumulated in front of the inlet structure to expose the steel cover over the lower inlet 
portal. This portal originally existed to allow passage of the Cuyama River while the dam 
was being built. It was then covered, as the primary operational inlet was the large trash 
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racks at elevation 504’. After removing these plates, a trash rack was installed.  At this time 
water was pumped over the dam from the stilling basin to facilitate some flushing of 
sediment into and through the tunnel. After flushing, approximately 400 CY of sediment was 
removed from the tunnel. The opening of this portal allowed for flushing of sediment 
through the base of the inlet structure. 

(2) 2000 Emergency Sediment Removal at Upstream Inlet Structure and Downstream 
Stilling Basin and Cuyama River Channel 
In 1998 a large storm followed the Logan fire of 1997 bring large amounts of sediment into 
the reservoir. The flood waters were rising so rapidly that the ACOE directed the Dam 
Caretaker to open the gates 5’-0”, creating a flow of approximately 5,000 cfs.  This release 
brought large amounts of sediment through the dam, scoured much of the sediment out of the 
stilling basin, and created a sediment dam in the Cuyama River, much like what exists at the 
time of this writing (2010). For fear that another storm with large releases could damage 
downstream facilities, and possibly the dam, Wood Bros., Inc, a construction contractor, was 
contracted to remove debris and sediment from the Inlet Structure and Outlet Stilling basin in 
the summer of 2000.  
 
They prepared an access road by grading an unimproved access road from the improved 
access road to the Reservoir (approx. ¾ mi.), grading a new access road along the shoreline 
of the reservoir (approx. ½ mi.), and prepared a rock supported access drive from the shore 
across the sediment for inlet structure access (approx 350-400 ft.). They also repaired and re-
graded an access road to the stilling basin from the south side of the dam. Their scope was to 
remove to the shoreline approximately 20-25 feet of debris and soil from the “base of the 
trash rack”. They also removed for repair the damaged trash rack. They also removed 
sediment from below the downstream stilling basin. 
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(3) 2002 Emergency Sediment Removal Project 
This project was accomplished following heavy storms in 2001 that brought large amounts of 
sediment to the stilling basin. The SMVWCD hired John Madonna Construction to excavate 
approximately 4500CY of sediment from in front of the upstream inlet structure. This was 

accomplished for 
approximately 
$90.000.
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(4) 2009 Tunnel Sediment Removal Project 
During the annual flushing operation in the spring of 2009, a large wall of clay sediment 
rushed into the outlet tunnel, literally plugging it. The 625’ upstream of the gates was 80-
90% blocked with sediment. Approximately 4-% of the 475’ downstream of the gates was 
blocked. 

 
The SMVWCD proceeded to hire a contractor to excavate sediment from in the tunnel. A 
second contractor was hired to remove sediment from the stilling basing. Sediment from the 
tunnel was removed using two rubber tracked skid steer loaders working for nearly five 
months. The skid steers moved the sediment to the stilling basin from which the sediment 
was removed using a leased 
Godwin 6” trash pump. With 
practice, the operator of the pump 
could move slurry consisting of 
80% solids to two drying beds set 
up on the north side of the stilling 
basin.  
 
This effort cost approximately 
$350,000. 
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Sediment Pump at work in the Stilling Basin
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4. Brief History of the Dam 

Originally, Twitchell Dam and Reservoir started as one of three dam projects along the Central 
Pacific Coast aimed at capturing and storing floodwaters.  Constructed by the Army Corps of 
Engineers (ACE) and the Bureau of Reclamation in 1958 on behalf of the Santa Barbara County 
Water Agency (SBCWA), the dam has been operated by the Santa Maria Valley Water Conservation 
District (SMVWCD) since completion. 
 
Aimed at supporting a drainage basin of approximately 1,135 square miles, Twitchell Reservoir was 
designed to hold 357,000 acre-feet, which includes allocation to Flood Control Surcharge (159,000 
AF) Flood Control (89,000 AF), Water Conservation (109,000 AF) and Sedimentation (40,000 AF). 
Subsequent surveys have refined the capacities of the various pools. 
 
The spillway is in the right abutment and consists of a 50-foot-wide uncontrolled crest at elevation 
651.5 and is connected to a 23-foot diameter discharge tunnel.  The tunnel is about 820 feet long and 

transitions into a short lined channel.  The downstream end of the channel has a 3.0 feet high 
deflector lip, which is expected to work as a submerged solid bucket dissipater when the spillway is 
in operation.  

 
The outlet works are also located in the right abutment and the flow discharges into the Cuyama 
River.  The outlet works consists of a 30.5-foot-diameter intake structure; a 15-foot-diameter 
upstream pressure conduit; a 15 foot-diameter upstream pressure tunnel; a gate chamber housing two 
tandem pairs of 7’x12’ outlet gates; a shaft house having a vertical access shaft to the gate chamber; 
a 19’x17’ downstream free-flow, flat-bottomed tunnel; an open chute; and a baffled stilling basin.  
The capacity of the outlet works is 12,700 ft3 / sec. When the water surface is at elevation 686.5  
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Twitchell Dam and Reservoir are designed for the protection of the Santa Maria Valley from flood 
and drought.  The dam catches excess rain runoff from the Cuyama, Huasna and Alamo watersheds 
and stores it in the reservoir protecting the valley from flood.  Water is slowly discharged into the 
Santa Maria River, which serves as the main recharge source for the local aquifer.  The aquifer 
provides water for the residents and agricultural industry of the Santa Maria Valley. Up until 

recently, the reservoir has run very efficiently.  However, sedimentation has reduced the capacity of 
the reservoir and has impacted the functionality of the outlet works. The Alamo and Huasna 
watersheds produce a minor amount of the sediment load, with most coming from the Cuyama 
watershed. 
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5. More Background on Sediment Issues at Twitchell Dam 

a. Surveys Show Increases in Sedimentation 
The reservoir has a total designed water capacity of 240,000 ac-ft at the spillway crest, achieved 
at elevation 651.5 ft. This capacity has steadily been reduced due to siltation as demonstrated by 
periodic capacity surveys of the reservoir. In spite of the siltation issues, the Bureau of 
Reclamation has determined and documented in their 2006 Comprehensive Facility Review 
(CFR) that the Dam is in good condition and is well maintained. 

 
1953 Design – Per the Army Corps of Engineers Reservoir Regulation Manual for Twitchell 
Reservoir, “The amount of sediment expected to be deposited in Twitchell Reservoir was 
determined by the U. S. Bureau of Reclamation on the basis of an analysis of runoff samples. A 
relationship between sediment load and discharge was developed, and using a flow-duration 
curve, a long term sediment yield was determined. It was estimated that 400 acre-feet of sediment 
per year would be deposited. Under the assumption that this rate of deposition would continue 
during the 100-year period following completion of the dam, 40,000 acre-feet of storage was 
allocated to sedimentation. It was assumed that this sediment would fill the reservoir to elevation 
504 at the end of a 100-year period.” 
 
1953 Design vs. 1989 Survey –15,714 acre-feet of sediment was observed to have accumulated 
in the reservoir, and the pattern of sediment quickly building around the Outlet Structure is also 
observed. The lower portal of the Outlet Structure was closed in an effort to reduce sediment 
passing downstream, and choking the Stilling Basin and other elements of the outlet works. See 
1979 photo on page 15. Major storms contributing to the sedimentation occurred in 1962, 1967, 
1969, 1978, and 1983 (see historical peak rainfall data, page 11). 
 
1989 vs. 1997 Survey – 20,900 additional acre-feet of sediment was observed to have 
accumulated in the reservoir, again significantly raising the elevation of the reservoir bottom at 
the Outlet Structure. The lower portal of the Outlet Structure was reopened and the operation 
strategy of seasonal flushing was adopted to keep the Outlet Structure open. Major storms 
contributing to the sedimentation occurred in 1991, 1992, 1993, and 1995 (see historical peak 
rainfall data, page 11). 
 
1997 vs. 2000 Survey – In a June 22, 2000 letter to the Directors of the Santa Maria Valley 
Water Conservation District from the County of Santa Barbara, it was noted that there were two 
major differences between the 1997 elevation-capacity table and the 2000 table.  The differences 
were: 

 
• The 2000 survey shows slightly greater capacity (about 400 acre-feet) than the 1997 survey 

at elevations below 540 feet (see Table 3). Both bathymetric and aerial photography data 
were used to generate the 1997 survey because at that time there was water in the reservoir.  
The bathymetric survey was necessary to determine the topology beneath the water surface 
and data was collected from a barge at an elevation of about 540 feet. The 2000 survey, 
however, was performed when the reservoir was completely empty of water. It was based 
entirely on aerial photography and therefore the data was more accurate.  Another factor that 
could have increased capacity below 504 feet is the mobilization of sediment near the outlet 
works during the 1998 flood control releases.  
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• The 2000 survey shows a loss of over 5,100 acre-feet capacity since 1952 throughout the 

entire reservoir (below 651.5 feet elevation), 4,217 of which is in the conservation pool 
(below 623 feet elevation) (see Survey Results summary table). The reason for this 
significant loss of capacity is the significant storm season of 1998 and the record inflow of 
sediment and debris that occurred throughout the entire reservoir system. 

 
1998 Flood: On February 23, 1998, severe flooding throughout the Cuyama River Basin resulted 
in damage to agricultural land and roads; a record flood peak of 26,200 cubic feet per second 
(ft3/s) occurred at 2330 hours at the U.S. Geological Survey stream-gaging station on the Cuyama 
River below Buckhorn Canyon, near Santa Maria (11136800). In response, the U.S. Geological 
Survey, in cooperation with the Santa Barbara County Flood Control District and Water Agency, 
undertook a study to assess the magnitude and frequency (exceedence probability) of the flood, 
the distribution of tributary flood peaks in the basin, and factors that contributed to flooding. 
Continuous flow data has been collected at the Cuyama River below Buckhorn Canyon since 
October 1959; the previous record peak, 17,800 ft3/s, occurred on February 25, 1969 (U.S. 
Geological Survey, 1969). 

Stream-gaging station 11136800, Cuyama River below Buckhorn Canyon, is located on the 
downstream side of the bridge over the Cuyama River on State Highway 166, 1.5 miles 
downstream from Buckhorn Canyon and 13 miles northeast of Santa Maria. The drainage area of 
the Cuyama River Basin upstream from this gaging station is 886 square miles. The river valley 
trends northwest to southeast and drains the east side of the Sierra Madre Range, the north side 
of the Pine Mountains at the southern end of the basin near the headwaters of the Cuyama River, 
and the western face of Mt. Pinos. The Cuyama River flows into Twitchell Reservoir 
downstream from gaging station 11136800, and then joins with the Sisquoc River to form the 
Santa Maria River, 
which flows to the west 
to the Pacific Ocean 
near Guadalupe. The 
exceedence probability 
of the February 23 flood 
peak at gage 11136800, 
calculated using 41 
years of stream flow 
records, was 0.04, or 
equivalent to a 25-year 
flood. This exceedence 
probability compares 
well with the 24-hour 
precipitation frequency 
for most of the basin 
(Miller, 1973), which 
indicates that the storm 
of February 23 was a 
25-year storm. 
As an emergency project 
following the 1998 
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storms, which followed erosion-enhancing fires in the Cuyama River drainage basin, a contractor 
removed sediment both upstream and downstream of the dam to maintain the outlet works clear. 
 
2000 vs. 2007 Survey –. In 2002 the SMVWCD contracted with Madonna Construction to 
remove sediment around the Outlet Structure on the upstream side of the dam, and the debris 
racks were cleaned, repaired and painted. A permitting effort is underway at the time of this 
writing to remove additional sediment downstream of the dam by cleaning the stilling basin and 
creating a pilot channel along the creek alignment for up to 3000 feet downstream. Sediment now 
fills the reservoir eliminating any capacity to the 524 elevation. This is significantly more than 
the 100-year sediment level of elevation 504 predicted in 1953. Major storms contributing to the 
sedimentation occurred in 2001 and 2005 (see historical peak rainfall data, below). The total 
sediment now in the reservoir below the spillway (elev. 651.5) is 42,357 acre-feet, which is a 
reduction of storage in the conservation allocation of 26.3%. The 2000 survey and analysis 
showed a total of 41,774 acre-feet of sediment in the reservoir, which is an increase of 583 acre-
feet of sediment, a 1.4% increase. 

 

b. Downstream Sediment History 
The 2007 survey represents the second survey for the downstream area of the dam. The first was 
performed in 1999. It was not in the scope of the 2007 study to graphically depict or quantify 
deposits of sediment downstream.  However, the survey data base for this type of analysis has 
been established and this study can be performed when or if it is determined desirable to generate 
the data. 
 
There is currently a project in permitting and preliminary design to clean the stilling basin and 
excavate a pilot channel in the Cuyama River for approximately 1500-3000 feet downstream to 
eliminate the building mound of clay sediment backing up the stilling basin into the tunnel, keep 
water flowing and keeping the water in its original channel.  The permits, being prepared and 
processed for the District, includes environmental studies, Fish & Game, County of Santa 
Barbara , the Army Corps of Engineers and associated consultations with other Federal agencies. 
The schedule for performance of this work is TBD. 

 

c. Chart of Historical Elevation vs. Capacity 
The chart on the following page shows a graphical representation of the Change in Capacity over 
time due to siltation based on the results of the 1981, 1987, 2000, and 2007 topographic maps.
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d. Sediment Affect on Flood Control and Water Conservation Storage 
The Army Corps of Engineers indicated in their 1960 “Reservoir Regulation Manual 
For Flood - Control Storage At Twitchell Dam And Reservoir” that “It is anticipated that the 
Regional Director of the Bureau of Reclamation will, at reasonable intervals, make necessary 
field surveys and office studies to prepare estimates of the volume and location of sediment 
deposits in the reservoir. If the results of such studies show that the 40,000 acre-feet of storage 
allocated to sedimentation has been depleted, and the net storage initially allocated to flood 
control (89,000 acre-feet) or conservation (110,000 acre-feet), respectively, is reduced by an 
amount exceeding, 10 percent of the allocation for either purpose, the operating plan described 
herein with respect to storage allocations shall be reviewed with the view of reestablishing an 
equitable distribution between the primary reservoir uses.”  
 
Field surveys have been conducted to-date not by the BOR, but by the SBCWA. Although there 
has been reference to the 621.8’ water surface elevation as the “official” boundary of the 
conservation storage pool, this has not been formally adopted by the BOR. The Following table 
compares the changes in capacity at elevations 623 (Original storage conservation elevation) and 
651.5 (Spillway Elevation). 
 
We can see from this table that the total sediment below the spillway (elev. 651.5) is 42,357 acre-
feet, which is a reduction of storage in the original reservoir capacity of 26.3%. The sediment 
allocation pool of 40,000 AF has just recently been filled (since 2000) and has been encroaching 
on the conservation pool. 

 
Other elevation capacities for purposes of comparison are listed below: 

Other Elevations of Interest 
 Capacity at El 560 Capacity at El 590 Capacity at El 600 Capacity at El 621.8 

Year ac-ft ac-ft ac-ft ac-ft 

1958 Design 41,117 81,261 99,250 147,950 
1981 Survey 29,803 68,013 85,463 132,625 
1997 Survey 18,881 52,040 68,002 113,433 
2000 Survey 18,399 49,601 64,986 109,314 
2007 Survey 15,691 46,643 62,394 107,535 

 

  
  
  
  

Capacity at 
Elevation 623 

Boundary of Water 
Conservation Storage 

  
Capacity as 

Percent 
of Design 

Capacity at 
Elevation 651.5 

Crest of 
Spillway 

  
Capacity as 

Percent 
of Design 

  
Accumulation 

of Silt 
at Elev. 623 

Difference in 
Capacity at 

Elev 
623 From 
Previous 
Survey 

  
Accumulation 

of Silt 
at Elev. 651.5 

Year ac-ft % ac-ft % ac-ft ac-ft ac-ft 

1958 Design 150,000 100.0% 240,113 100.0% -0- -0- -0- 

1981 Survey 135,615 90.4% 224,399 93.5% 14,385 14,385 15,714 

1997 Survey 116,422 77.6% 203,499 84.8% 33,578 19,193 36,614 

2000 Survey 112,205 74.8% 198,339 82.6% 37,795 4,217 41,774 

2007 Survey 110,482 73.7% 197,756 82.4% 39,518 1,723 42,357 



TWITCHELL PROJECT MANUAL 
 

 Page 26 of 59 

 

e. Sedimentation: A Pictorial History at the Outlet Structure 
The following Photos are provided as a pictorial frame of reference for the sedimentation 
at the outlet structure. 
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f. Sedimentation: A Pictorial History in Aerial Photos 
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g. Sedimentation: A Pictorial History Downstream 

1957 
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Excavation by vactor to recover the 
toe drain from under building 
sediment downstream 
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h. Sediment Related Studies Performed 

(1) 1981 USBR Sediment Study 
In 1981, a sediment study by the USBR suggested that approximately 15,200 acre-feet of 
sediment had accumulated in Twitchell Reservoir over the first 22 years of operation, leaving 
134,800 acre-feet for conservation uses. This 15,200 AF still falls far short of the 40,000 AF 
designed sediment storage. The USBR study also indicated the potential for existing and 
future sediment to significantly affect the operation of the Dam. 

(2) 1995 Fugro Sediment Survey 
In 1995, Fugro West, Inc. (Fugro) was contracted by the SBCWA to carry out a preliminary 
sediment study of Twitchell Reservoir. The study documented physical and chemical 
characteristics of the sediments by performing a geophysical survey of portions of the 
reservoir, and vibrocore sampling and laboratory testing of sediment samples. The study 
found that: 
 
1.  Near the dam and intake structure, the top surface of the sediments is about 

Elevation 526, and the sediments range from about 35 to 45 feet thick. This 
suggests that the rate of sediment deposition in this area is greater than predicted in 
both the original reservoir design studies, which predicted 400 acre-feet per year of 
sediment inflow, and the sediment evaluation performed in 1981, which found that 
about 680 acre-feet per year of sediment inflow had occurred. 

 
2.  The sediment thickness gradually decreases upstream from the dam, but abruptly 

increases in an area about 4,000 feet downstream of the Huasna River where a 
delta-type alluvial feature has formed. It appears that sand, silty sand and sandy 
silt/clay are deposited at or upstream of the delta feature, with the finer silts and 
clays being carried downstream and deposited near the outlet structure and the dam. 

 
3.  Tests results show no indication of contamination for analyzed chemical 

constituents. 
 
Both the 1981 and 1995 sediment studies show that sediment accumulation in the reservoir 
presents a significant potential future threat to the continued operation of Twitchell Dam. In 
addition, significant sediment storage capacity has been lost ahead of it’s projected loss at 
time of project construction, thus threatening conservation storage.  
 
Fugro’s study identified a delta forming in the reservoir which was determined to present a 
special hazard.  A completed a preliminary study of the rate of movement of the delta feature 
as summarized in their letter dated June 5, 1996. This review concluded that the delta feature 
located about 2 miles above the dam is moving downstream; however, the rate of movement 
could not be estimated. 
 
A significant sediment load experienced in 1989 and 1998 could possibly be attributed to this 
delta hitting the lower parts of the reservoir at the intake structure. 
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This study analyzed potential impacts the sedimentation would have on the intake structure 
and operations. It also analyzed the characteristics and chemical makeup of the sediment to 
eliminate concern over the presence of hazardous materials and establish some confidence in 
possible commercial value of the material.  
 
This report identifies that sluicing was attempted by the District in 1982 to remove excess 
sediment near the intake structure after the last release of stored water. Fire hoses and 
seepage water was used to sluice material into the inlet structure. A small backhoe was then 
used to remove approximately 500- 700 C.Y. of sediment from the concrete outlet works 
tunnel. Current operations include using the last releases of stored water to remove some of 
the excess sediment near the intake structure by releasing this water at relatively high flows. 
This operational strategy maximizes the sediment removed by scour, maintaining the 
approach channel to the inlet structure.  

 
Fugro’s sediment analysis is encouraging in that it concludes that this self-cleaning 
capability at higher velocity releases can be expected to work well unless a side slope slips 
post-release or debris plugs the trash rack.  

(3) 1996 GEI Consultants “Evaluation of Transfer of Title of the Santa Maria Project – 
Twitchell Dam and Reservoir” 
This report is an evaluation of the risks and liabilities associated with transfer of title of the 
Dam and associated facilities from the USBR to the SMVWCD and SBCWA. This report 
summarizes the conclusions of earlier reports 
 

(4) 2000 Santa Maria River Watershed Non-Point Source Pollution Management Plan 
Released in September 2000, this report by the Cachuma Resource Conservation District 
was prepared with grant funds from the Regional Water Quality Control board. Its 
purpose was to address non-point sources of pollution to the Santa Maria River. Section 
5.8 addresses s4ediment into Twitchell Reservoir. The study goes into great detail 
regarding farming activity that produces sediment, but acknowledges that this is a minor 
source of sediment. The natural eroding of the Cuyama riverbanks was identified and the 
more significant source of sediment, but was not quantified. However, the report 
provides 4 identified potential sedimentation basin locations, and provides a preliminary 
layout of these basins on exhibits. These basins all require relocation of Highway 166, so 
therefore are economically infeasible. 

(5) 2000 URS Alternatives and Costs - Sediment Management Program 
In January 2000, URS Greiner Woodward-Clyde published the “Preliminary Analysis of 
Engineering Alternatives, Environmental Issues, and Planning level costs, Twitchell 
Reservoir Sediment Management program”. 
 
DRS Greiner Woodward-Clyde was retained by the SBCWA to assist in the preliminary 
investigations of sediment removal and disposal alternatives. Their scope of work included: 
(I) summary of possible sediment removal engineering options developed by the SBCWA; 
(2) a description of significant environmental and permitting issues associated with the 
preliminary alternatives; (3) identification of significant environmental data gaps that may 
need to be filled for future planning, engineering, or environmental studies; and (4) 



TWITCHELL PROJECT MANUAL 
 

 Page 33 of 59 

development of planning level cost estimates for the preliminary sediment removal 
alternatives. The SBCWA identified the following sediment removal, transport, and disposal 
options to be studied: 
 
This report studies alternatives that would remove or transport a large portion of annual 
accumulation of sediment (1200 acre-feet per year) through the reservoir, prevent sediment 
from entering the reservoir, and structural alterations that would mitigate the accumulation of 
sediment. The alternatives were ranked for priority of implementation. 
 
1.  Sediment Removal Options: 
 

• Dredging - removal of sediments by hydraulic, siphon, or mechanical dredging 
machines 

• Flushing -sediments to be removed by a drawdown through the outlet works after 
agitation 

• Mechanical removal - use of earth-moving equipment to remove dry or wet 
sediments 

 
2.  Sediment Transport Options: 
 

• Slurry pipeline - convey by pumps and pipeline 
• Flushing - transport by river flows 
• Laundering - transport in a slurry in an open channel 
• Truck hauling - transport in on- and off-highway trucks 
• Conveyor belt - convey sediments by conveyor belt 
• Aerial tramway - convey sediments by tramway over short distances Disposal 

Options 
• Fill canyons - permanent disposal in a diked canyon 
• Commercial uses - use sediments at a clay tile factory (to be developed) or as cover 

at the 
• Santa Maria landfill 

 
This summary report concludes the most viable options for excavating, transporting, and 
disposing sediments from Twitchell Reservoir to achieve the purpose of the project are as 
follows:  
 
1.  Sediment Removal Options 
 

• Hydraulic dredging with a slurry pipeline to offsite disposal site 
• Hydraulic dredging with a slurry pipeline to the outlet works 
• Passive flushing (limited sediment removal purposes) 
 

2.  Sediment Transport Options 
 

• Slurry pipeline 
• Open channel flume (short distance only) 
• Flushing by river transport (short distance only; long distance transport uncertain) 
• Haul trucks (short distance only) 
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3. Sediment Disposal Options 
 

• Discharge to Santa Maria River near Fugler Point or Bonita School Road crossing 
• Downstream sediment basins and/or gravel mine pits 

 
Five primary options were studied along with their environmental considerations. The 
following page contains a table which summarizes the costs of these five alternatives. 
 
The alternatives selected included “sluicing sediment downstream of the reservoir and 
dredging sediment to the outlet works, immediately downstream of the reservoir or to Fugler 
Point.” The weak point of any hydraulic dredging plan is the need for large volumes of 
water, limiting the amount of sediment that could be dredged in a season. The estimated 
capital and annual operations and maintenance costs for dredging as envisioned by this report 
is between $13-$29 million.  
 
 This report indicates that there is commercial value to the sediment. It can be used to 
manufacture clay roof and floor tiles. It has been tested and determined that it may have a 
ceramic glaze value for fired ceramic products. It may also be a useful fill and cap material 
for landfills.  
 
This report also discusses environmental impacts and permitting issues, including passing of 
sediment downstream, which may require environmental mitigation. 
 
A chart Summarizing costs for various alternatives is presented on the following page.
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(6) 2001 Emergency Sediment Removal Report, Douglas Pike, P.E. 
This report was prepared for the purpose of evaluating, recommending and designing a 
sediment removal scheme for removal of sediment and debris from in front of the intake 
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structure and from the downstream stilling basin to a nearby location. The project also 
includes cleaning, repairing and re-coating the metal trash racks at the outlet works. 
 
For removal of sediment upstream, in front of the outlet structure, it was determined that a 
method similar to that performed by Wood Brothers in 1999 would be appropriate.  Specific 
steps included: 
1. Grading improvements to the access road. 
2. Stabilize an access drive on the sediment of the lake bed using large (12”) rock. 
3. Excavate with a long reach excavator and haul with 3 axle 10 yard dump trucks. 
 
For this particular effort, to avoid environmental impacts the sediment was removed 
upstream approximately1500 feet to a bench within the reservoir and deposited 
 
Recommendations were also made for trash rack repair and mechanical excavation of the 
stilling basin. 

(7) 2001 Sediment Removal Feasibility Study for CALAQQWA Funding 
This document was prepared by the SMVWCD in 2001 to qualify and apply for California 
Affordable Quantity and Quality Water Act (CAL-AQQWA) funding sponsored by Senator 
Barbara Boxer. The project to be funded was a feasibility study of options for removal of 
sediment from Twitchell Reservoir for 600, 1200, and 2000 acre-ft per year. Four 
alternatives to be studied were:  
1. Passive sluicing and flushing 
2. Dredging and flushing 
3. Dredging and pipeline to stilling basin 
4. Dredging and pipeline to Fugler Point 
 
This funding application document is valuable because it contains many letters and 
SMVWCD Board actions concerning the sediment issue and efforts to obtain funding.  

(8) 2002 Twitchell Dam Outlet Works Sedimentation Issues and Capacity Study 
This study evaluates potential effects of stilling basin sedimentation levels on outlet works 
operations at Twitchell Dam. This evaluation includes an analysis and discussion of effects 
of sedimentation on stilling basin capacity, as well as the capacity of the downstream 
channel. 
 
This study also considers the need for, or benefit of, removal of sediment from the stilling 
basin for capacity or inspection purposes. 
 
The County is concerned with safety issues that could arise if flood flows were released into 
the sediment-filled stilling basin. The hydraulic capacity of the stilling basin, as well as the 
capacity of the downstream channel of the Cuyama River has been reduced as a result of 
sedimentation. The hydraulic capacity of the sediment filled stilling basin (as it was in 2002) 
was calculated using a hydraulic model for various scenarios including a maximum flood 
release of 12,000 cfs, historical high flow of 5,000 cfs and the more typical operational 
releases of 500 cfs.  
 
Sediment accumulation downstream of the stilling basin is occurring as a natural result of 
sediment passing through the dam. The effect of this sedimentation on the downstream river 
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channel is discussed based on the hydraulic analysis, physical analysis based on the 1999 
topographic survey and recent field observation. This discussion includes an examination of 
the need or feasibility of clearing the river channel downstream to restore hydraulic capacity. 
The need for removing sediment from the stilling basin is discussed from a capacity 
standpoint, cost vs. benefit standpoint, as well as an inspection and maintenance standpoint. 
This report also recommends alternate methods for inspecting or monitoring the function and 
integrity of the stilling basin structure without removing sediment. Inspection of the stilling 
basin is one of the Category 2 recommendations by the Bureau of Reclamation in their 
Comprehensive Facility Report. Finally, a physical probe of sediment in the stilling basin for 
the purposes of predicting excavation and handling characteristics was conducted. 
 
The water surface elevations were calculated using the U.S. Army Corps of Engineers 
computer program HEC-HMS version 3.0. Modeling included the analysis of outlet works 
(the inlet piping (but not the inlet structure), the gates, and the stilling basin) and the spillway 
tunnel. 
 
A potential design alternate was analyzed which included the excavation of a 50 feet wide 

channel from the stilling basin to a point 4,000 feet downstream. The purpose of this 
alternative analysis is to determine the relative benefit of downstream sediment removal in 
the river channel. 

 
At the time of this analysis, even small flows were flowing downstream and the Toe Drain 
was functioning without sediment clogging. Stilling Basing Hydraulic Capacity Conclusions 
(based on sediment elevations at the time of this study): 
• The flow conditions (elevation, depth, etc.) within the stilling basin and channel were 

shown to be essentially the same when the stilling basin was empty of sediment and 
when the stilling basin was filled to elevation 467.5. Although velocities increase, this 
represents no threat to the basin or channel.  

• As flows increase toward the higher range of the system’s capacity, steady state flows 
through the stilling basin tend to be supercritical (no hydraulic jump). If a hydraulic 
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jump occurred in the stilling basin before reaching this steady state, the water elevation 
would increase. This possible hydraulic jump, if it occurs at all, is only a “problem” near 
the highest design limit flows of 12,000 cfs as shown in the table below. The 2-3 foot 
freeboard requirement (for sub-critical flows in the channel) would be considered 
marginal for 5,000 cfs and deficient for 12,000 cfs.  

 
Downstream River Channel Hydraulic Capacity Conclusions (based on sediment elevations 
at the time of this study): 
1. With the exception of higher velocities in the immediate vicinity downstream of the 

stilling basin, the flow characteristics are not appreciably affected by sediment in the 
stilling basin.  

2. Flow velocities downstream of the outlet works were found to range from 0.6 to 4.5 feet 
per second, averaging a depth of approximately 3.5 feet.  

3. Inundation was widespread. The appendices of the report show the extent of flooding 
downstream.  

4. The frequent deposition of fine sediment over a widespread area is likely and evident. It 
is expected that this sedimentation will continue, but that the capacity of the downstream 
channel to receive this sediment is not expected be seriously impacted any time soon. 
The sediment deposits will continue to spread out over a wide area, and to areas further 
down the Cuyama River.  

5. Clearing sediment from the downstream channel improves the flow characteristics. If 
sediment were to be removed for a distance of 4,000 feet downstream, as much as 33,000 
cubic yards of material may need to be removed. If sediment were removed to a distance 
of 2,000 feet, as much as 20,000 cubic yards of material may need to be removed. It is 
also expected that on-going sediment deposits would quickly fill up any shallow, 
excavated channel.  

6. Using this report as a baseline, continue to monitor conditions downstream as they 
develop. Re-survey the river channel downstream on an as-needed basis to verify 
functional capacity.  

 
As of 2010, the downstream sediment has become a critical issue, with channel excavation 
needed as urgently as it was in 1999. 

(9) 2002 Numerical Modeling of Sediment Bypassing Alternatives at Twitchell Reservoir 
The purpose of this report is to describe the numerical modeling of sediment bypassing 
operations and to recommend one as the preferred alternative. Flushing operations or 
dredging volumes of 500 cfs and 250 cfs were considered. The basic conclusion is that under 
ideal conditions any combination of passive sluicing or dredging will move suspended 
sediment, even under the 250 CFS flows. Modeling shows that deposited clay sediment in 
the Santa Maria River between Fugler Pt. and Bonita School Bridge will not affect 
groundwater recharge over the long term but be moved along by other seasonal flows in the 
SM River watershed. 

(10) 2007 Twitchell Sediment Survey Report 
The 2007 Twitchell Reservoir Survey and Sediment Update Report was prepared to update 
the topography of the reservoir and update the water volume capacity tables for the 
reservoir. It was also prepared to document the sediment inflow since the last survey 
in1999. The survey was performed under the following parameters 
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1. The specifications were for 2’ contour intervals.  
2. Aerial targets were set at 47 locations.  
3. C & C Mapping (Central Coast Mapping) was the aerial subconsultant.  
4. The flying height was 4,200 feet and photo scale was 1”=700’  
5. Mapping was done from the lowest point in the reservoir of 483 feet to the crest of the 

dam at 692 feet.  
6. Horizontal & Vertical Benchmarks used were the same as in the 2000 survey. 
7. A color, digital ortho-photo in jpeg 2000 format was created. It is a 1 foot pixel 

resolution digital photo that is ortho-rectified meaning that it is adjusted to true scale. It 
is tiled so it can be viewed without a large amount of RAM 

 
Results of the survey: 
1. The 2000 survey and analysis showed a total of 41,774 acre-feet of sediment in the 

reservoir, so the 2007 survey shows an increase of 583 acre-feet of sediment, or a 1.4% 
increase.  

2. There has been a significant migration of sediment from the upper “arms” of the 
reservoir to the lower reservoir basin. 

3. The chasm or local depression around the Outlet Structure is growing, both from the 
sediment removal project in 2002 as well as through flushing operations, which shows 
the success of these programs in keeping the upstream structure unobstructed in years 
with normal rainfall. 

4. Clarification that the 621.8’ water surface elevation is still currently the “official” 
boundary of the conservation storage pool. 

5. This 2007 survey has a higher resolution with more detailed contours, providing more 
accurate capacity tables. This accuracy is estimated to indicate an actual capacity of up 
to 1 or 1-1/2% greater than previously mapped.  

6. The capacity of the reservoir has continued to be reduced due to sedimentation. The total 
sediment now below the spillway (elev. 651.5) is 42,357 acre-feet, which is a reduction 
of storage in the original (1958) conservation allocation of 26.3%.  

7. At the water conservation storage elevation of 623 (water conservation storage elevation 
boundary), the capacity has changed from 112,205 acre-feet in 2000 to a 2007 capacity 
of 110,482 acre-feet  

8. There has been a significant migration of sediment from the upper “arms” of the 
reservoir basin to the lower reservoir basin  

9. In some areas of the lower reservoir sediment levels have raised as much as 11 feet. In 
areas of the upper reservoir some channels have been cut by as much as 20 feet.  

i. Sediment Management at the Outlet Works 

(1) Sediment Management at the Upstream Inlet Structure 
An important sediment management task at the Dam is the Sediment Removal Upstream of 
the Inlet Structure. 
 
The purpose of this project is the removal of sediment blocking the main inlet portal of the 
Twitchell Dam Inlet Structure. This is emerging as an essential sediment management 
requirement that must be repeated as needed. A similar project was accomplished in 1999 on 
an emergency basis by Woods Brothers Contractors and again in 2002 by John Madonna 
Construction after sediment again blocked the inlet portal. This project may be needed after 
every significant storm season or event. It is urgently needed again now (Winter 2010). If the 
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past decade is any indication of frequency that this project is needed, it and appears to 
become a critical need about every five years on average. Hopefully, as upstream sediment 
control measures are adopted, the frequency of this project can be reduced. 
 
Appendix 2a contains a detailed description of the this effort as it has been performed, 
including the estimate for execution of this project. 

(2) Sediment Management in the Outlet Works Tunnel 
This project was first performed from the spring to the winter of 2009 after the largest 
movement of clay sediment to-date passed through the dam. Clearing the tunnel when 
plugged is essential to allow the Cuyama River to pass. After the annual flushing of the dam 
system in 2009, there was an excessive volume of sediment brought into the 1,200 foot long, 
16 foot diameter tunnel causing 80-90% blockage.  This project of clearing the tunnel of 
sediment should be performed on an annual basis after the annual system flushing if needed 
or after a significant storm event, if needed. 
 
In 2009 clearing the tunnel completely with the blockage of 80-90% took approximately 5 
months to complete with 2 skid steers working cooperatively clearing 8-20 linear feet per day 
of work.  Maintenance of the inlet structure sediment is an integral part of maintaining the 
tunnel functionality and will help facilitate less work needed in the tunnel.  When the work is 
performed, it shall be done with two rubber tracked skid steer loaders.  The sediment will be 
removed to the stilling basin, and then pumped to drying beds using a derrick and the 
District’s 6” sediment pump as done in the past.  This project should be done in conjunction 
with the annual removal of sediment from the stilling basin. The District pump also serves to 
dewater the basin and lowest reach of the tunnel at the access ladder to facilitate access into 
the tunnel. 

(3) Sediment Management in the Stilling Basin 
The stilling basin was originally designed as a long, deep channel with a with a rise at the 
end and concrete energy dissipaters (concrete blocks protruding from the bottom) forcing 
flow from super-critical to sub-critical, allowing the water to re-enter the river without 
scouring the river course.  It was assumed by the designer that the water would generally be 
sediment free, or that velocities would carry the sediment through the stilling basin.  
 
The designer did not foresee that clay sediment would overwhelm the basin. For 
approximately 1,900 feet downstream of the Stilling Basin the river has a slope of less than 
1% allowing severe s4edimentation build-up. This build up creates a myriad of challenges 
downstream, one of which is high clay levels in the Stilling basin reducing its hydraulic 
capacity so that water and sediment can overtop the basin walls in larger releases and 
threaten flooding near the base of Twitchell Dam.  The sediment also raises the water and 
sediment level I the tunnel, prohibiting access for inspection.  
 
Removal of sediment is performed by use of a derrick lifting the District owned 6” dredging 
pump discharging the suspended clay to drying beds between the silting basin and the 
caretaker’s residence.  The pump has demonstrated an efficiency in moving 80% solids, and 
can usually reduce sediment in the stilling basin to acceptable levels within several days. A 
county backhoe is utilized to stockpile the dried clay for removal offsite. 
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(4) Sediment Management Downstream of Twitchell Dam 
An unfortunate geomorphic challenge that the Twitchell project faces downstream is the 
relatively flat slope of the Cuyama River. The exhibit below shows the profile of the river.  

 
If excessive sediment builds up on the downstream side of the dam, then it will form a clay 
dam, hampering and redirecting the flow of the Cuyama River. The toe drain, essential to 
monitoring the condition of the dam will be buried, the caretaker residence will be at risk, 
and the dam itself could sustain damage from churning backwater. 
 
There is an opinion that if the downstream stilling basin and river is cleaned of sediment, 
most releases between 250-500cfs will keep the typical amounts of sediment moving 
downstream, even past the 1900 feet of < 1% grade of the river. The picture below shows 
such a condition in2001 following the 2000 cleaning of the river by Woods Brothers. 

1900’ 

STATION

ELEVATION 

Downstream

Downstream End of 
Stilling Basin Wall 

3000’ 
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Regardless of opinions, it is clear that on irregular intervals, removal of sediment 
downstream will be required to maintain the normal function of the dam. 

 
6. Cuyama Watershed Description 

The Cuyama River Watershed Basin starts in Ventura County. The river generally flows in a 
westerly direction to a point of confluence with the Sisquoc River near the town of Garey. At that 
point both rivers lose name integrity and become the Santa Maria River to the ocean. Twitchell Dam 
is located several miles upstream of the point of confluence. The entire drainage area to Twitchell 
Dam is approximately 1800 square miles.  

 
At the eastern end of Cuyama Valley the Cuyama River drains about 450 square miles. Most of the 
river and its tributaries have intermittent flows although there are some reaches in the river that have 
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surface water most of the year. Some of the major tributaries also have perennial flows in some 
reaches.  
 
The main agricultural area is Cuyama Valley which is southeast-northwest trending for 
approximately 24 miles. It ranges from two to six miles in width. The nearly flat valley is bordered 
on the north by the Caliente Mountain range and on the south by the Sierra Madre Mountains. These 
mountain ranges are joined on the eastern and western ends by transverse ridges. The elevation on 
the eastern end is approximately 3,500 feet from which the valley slopes to an elevation of about 
1,400 feet. The Sierra Madre ridges bordering the south end of the valley range in height from about 
4000 feet to 5875 feet at Cuyama Peak.  
 
The area is sparsely populated with the largest concentration of people located in the town of New 
Cuyama (population of 600 in 1990). Farming and ranching are the predominant industries. Oil and 
gas production are also important to the economy.  
 
The climate is arid with weather patterns somewhat similar to the southern Mojave Desert with hot, 
dry summers, and cool winters. Ground fog is uncommon. Annual rainfall in the valley only averages 
about 6-8 inches; however, precipitation amounts vary radically with increasing elevation in the 
Sierra Madre Mountains to the south, and to a lesser degree in the Caliente Mountains to the north. It 
is not unusual for the mountainous regions to receive fives times the valley precipitation, some of 
which may be in the form of snowfall. Winter temperatures at, or below, freezing are common 
throughout the valley with occasional inversions to l0 degrees F. Conversely, summer temperatures 
in excess of l00 degrees F. are relatively common.  
 
All of the farming occurs on the valley floor, with modest encroachment into the gentler foothill 
areas. About 22,000 acres are irrigated using underground water resources. The principle crops are 
alfalfa, carrots, and deciduous fruits and nuts. Several hundred acres are also used for wine grape 
production, and for various vegetables. About 4,000 upland acres are dry-farmed to wheat; however, 
about 2,000 (these acres are temporarily retired under the Conservation Reserve Program. Beef cattle 
are grazed throughout the non-farmed areas, and several thousand sheep are traditionally brought into 
the area during the winter. Most of the sheep are grazed on alfalfa during the winter months only.  
 
Most of the mountainous regions in this basin are public lands under the management control of the 
U. S. Forest Service, or the Bureau of Land Management. 

 
7. Sediment Management in the Cuyama River Watershed 

The following are some brief discussions of issues related to sediment management upstream in the 
Cuyama watershed. The Huasna and Alamo Creek watersheds are not discussed as they contribute 
very little sediment to the reservoir. 
 
Please see the series of watershed definition and informational maps in Appendix 3. These maps 
include: 
1. Map of Lower Watersheds 
2. Map of Cuyama Watershed 
3. Fire Burn History Map 
4. Cuyama River Access Location Map 
5. Cuyama River % Grade of Flow Map 
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a. History of County Projects 
The County of Santa Barbara does not maintain the Cuyama River or any of its tributaries. It will 
respond to emergencies, which it has on one or two occasions. No significant sediment control 
measures have been accomplished in the Twitchell basins by the County of Santa Barbara. 
 
The County has provided significant staff support in lending its expertise to Dam operations. 
County Hydrologist, Dennis Gibbs, has been very active in ground water monitoring both in the 
Cuyama watershed as well as the Santa Maria Basin. He has installed and maintained water 
gages in the rivers upstream of Twitchell Dam, has assisted in the improvement of the TWICAP 
automated inflow/outflow reporting spreadsheet. He also assisted in the creation of the first 
detailed major storm analysis in the Cuyama Valley, the USGS Fact Sheet “Floods in Cuyama 
Valley, California, February 1998”. This study is helpful in understanding the flood potential 
from this watershed. A map from this study summarizing this particular storm event is included 
in Appendix 6. 

b. Fire Burn Areas 
Appendix 3 includes a map showing the history of fires in the upstream watersheds since the dam 
was constructed. The impacts of these fires are significant, and further analysis needs to be done 
to understand current erosion and sediment loads, the liabilities of the US Forest Service and 
Caltrans to assist with sediment management and soil conservation, and specific sediment basin 
or sediment dam projects that may provide significant reductions in sediment loads into the 
basin. 

(1) Erosion and Sediment Load Impacts 
The rudimentary sediment transport analysis that was done in 1958-59 when the dam was 
designed did not anticipate the extensive sediment loading that would result following the 
very large fires that have occurred. A burned watershed can yield 4 to 10 times the volume of 
water that 
otherwise would 
be generated, 
and over 1000 
times the 
sediment.  
 
The photos 
adjacent and 
below show 
several 
examples of 
debris flow 
dynamics 
following a fire. 
These pictures 
are from the 
GAP fire in the 
Santa Barbara 
area,
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Just looking at the recent 2009 La Brea fire we can learn the following:  
1. The La Brea Fire burned 89,489 acres, 15% was within Twitchell’s watershed 
2. In the la Brea fire, the Soil Erosion Hazard Rating was high for 56, 591 acres, Very High 

for 31, 946 acres, with no data for 815 acres. 
3. The Erosion Potential:  15 tons/acre 
4. The Estimated Vegetative Recovery Period, (years): 3.5 
5. The Estimated Reduction in Infiltration, (percent): 36 
6. The La Brea Fire Soil Burn Severity: 1759 acres in the Cuyama Watershed burned with a 

“high to moderate” burn severity with 2107 acres rated “low” burn severity. The RCS 
models the erosion potential o be 29,193 CY, with a sediment yield to Twitchell of 4833 
CY/Sq. Mi. This represents a 1787% Sediment yield increase! 

 
Another example of fire impacts was the 1966 Wellman Fire which burned 93,000 acres, 
mostly in the Sisquoc River watershed. During winter rains, debris washed down into the 
Sisquoc River and eventually the Santa Maria River. In 1969, the levee nearly burst from all 
the water and debris. 
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It is recommended that a detailed study of the hydrology and sediment transportation 
characteristics of the Cuyama watershed be studied to focus efforts on the best opportunities 
for sediment control. This study should include: 
1. A look at each sub-basin with its tributaries to determine soil types, creek gradients, 

hydrology and sediment generating potential. 
2. A look at the historic fire burn areas and sediment generating potential. 
3. Prioritization of sub-basins by sediment generating potential. 
4. A detailed look at access availability for projects o the high priority tributary systems. 
5. Feasibility and cost analysis for easement purchases, project environmental impacts and 

costs. 

(2) BAER Reports 
The Burned Area Emergency Response (BAER) team reports contain evaluations designed to 
assist federal, state and local officials in creating comprehensive remediation plans and to 
guide restoration efforts as a result of the October Wildfires. These reports are helpful to 
develop plans to protect citizens from potential floods and debris flows associated with the 
upcoming winter rains. 

(3) U.S. Forest Service and Soil Conservation 
Unfortunately the US Forest Service makes little to no effort in mitigating the flow of 
sediment from fire burn areas. Fires and this lack of soil conservation efforts is the single 
largest contributor of sediment in the basin. The SMVWCD has been pursuing the potential 
for financial compensation from the US Forest Service for this lack of soil conservation. 

c. SR 166 Construction Impacts 
The construction of State Route 166 straightened the Cuyama River in several locations, 
increasing the grade and velocity of the river, which in turn has enhanced its sediment carrying 
capacity. Unfortunately this happens within the upper basin of Twichell Reservoir itself, giving 
sediment a final “push” into the lower basin. The 1973 CEQA document for construction of the 
highway did not address the potential increase in sediment loads. 

 
8. Potential Solutions in the Upstream Watershed 

a. Soil Conservation Projects 
As previously stated, the greatest cause of increased sediment load into the reservoir is the recent 
fires in the Cuyama Watershed.  Because of the significant fires in California the past two 
decades, much of our upstream watershed has burned. Much of it within the Los Padres National 
Forest. Appendix 3 has an exhibit we prepared showing the fire history over the past 50 years. 
  
Unfortunately, the U.S. Forest Service has focused resources elsewhere, and has dedicated no 
funding for reforestation in our watershed. Similarly, we are not aware that any upstream private 
property owners have engaged in any replanting efforts. 
  
As our community, the Santa Maria Valley, is downstream, we may need to accept responsibility 
to be the catalyst for restoration of the natural, forested upstream environment. Our main concern 
is sediment and the disruption of our water conservation mission and support of the farmers in 
our valley. Re-focusing our efforts from sediment basins to watershed reforestation 
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acknowledges our understanding that soil conservation efforts are a cost effective, long-term way 
to address the sedimentation issue.  
  
Funding and expertise are the challenge right now. The following resources have been identified 
as a good starting point in pursuing partners and funding assistance in replanting and other soil 
conservation projects. 
 

(1) Soil Conservation Methods 
Any projects to perform post-fire restoration in the National Forest would be accomplished 
in accordance with accepted practices and within the guidelines of the National Forest 
Service. Soil conservation measures on private lands would be performed with similar 
standards or in accordance with USDA practices and standards.  Appendix 3 contains several 
articles related to soil conservation and sediment basins on river systems. 
 
These include  
• “POST FIRE RESTORATION “Dos” and “Don’ts”  by the USDA Natural Resources 

Conservation Service 
• USDA Technical Report RMRS-GTR-63  Evaluating the Effectiveness of Post fire 

Rehabilitation Treatments 

(2) Soil Conservation Project Costs 
The costs of site preparation and reforestation costs depend on the condition of the site to be 
reforested. Costs to prepare the site may range from none to more than $200 per acre. If the 
site is free of competing vegetation, no preparation may be necessary. The costs of replanting 
or reseeding normally will 
average $70 per acre. There is 
no cost if natural seeding has 
adequately restocked the area 
with seedlings of a desirable 
tree species.  
It is well documented that in 
most environments, the cost 
of reforestation quickly rises 
if delayed. Brush can quickly 
grow and overwhelm conifer 
seedlings. Early reforestation 
is one solution. The more 
costly solution is brush 
management, which can be 
expensive, especially if the 
Forest Service or private 
property owner does not 
allow chemical plant control. 
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(3) Funding & Grant Opportunities 
The following resources have been identified as a good starting point in pursuing partners 
and funding assistance in replanting and other soil conservation projects. 

 
a. American Forests Global Releaf  Forests Ecosystem Restoration Program 

The American Forests Global ReLeaf Forests ecosystem restoration program is always 
looking for quality tree-planting projects to be funded by their Global ReLeaf Forests 
ecosystem restoration program. They are particularly interested in partnering with private 
and public sector organizations and agencies to plant trees and improve the environment 
in projects that would otherwise not be feasible. According to their website, they support 
projects that plant the right trees in the right places for the right reasons. They have 
helped plant more than 23 million trees in more than 500 forest ecosystem restoration 
projects and urban and community forest projects. To be considered for funding, have an 
application process which receives nominations until January 15 and July 1each year. 
Their project criteria match the soil conservation Goals that would benefit Twitchell 
Reservoir. Their project criteria include: 
 
• Project is on land owned by a government entity, or project is on public-accessible 

private land meeting special criteria.  
• Plantable area is 20 acres or larger or has the potential to be 20 acres or more.  
• Forest ecosystem has been damaged by wildfire, hurricanes, tornadoes, insects, 

diseases, misguided treatment by humans, or other causes.  
• Funds for planting the area are not available from regular programs or sources.  
• Proposals for cost-share Global ReLeaf Forest grants are to cover costs generally 

associated with the planting of seedlings (i.e. site preparation, seedling purchase, 
contracting, transportation, shelters, etc). Note: AMERICAN FORESTS raises $1 
per tree from private sources. Due to the keen competition for grants, successful 
project proposals leverage local support resulting in a lower cost per tree and 
maximizing the number of trees planted for the funds available.  

• Proposal contains an assessment of public benefits (including water quality/quantity 
and communities served by the watershed) and visibility of the restored area.  

• Proposal includes a strong, multiple-use ecosystem repair component and a diversity 
of native species that will be planted.  

• Credit for carbon sequestered by the project will be conferred to AMERICAN 
FORESTS.  

• Proposal includes efforts to build local partnerships.  
• Adequacy of the planting, care, and long-term maintenance that will be provided by 

or supervised by experts.  
• Proposal contains new or innovative efforts, restorative approaches, or technology 

that has the potential for application elsewhere.  
• Recognition and consideration given for the protection of endangered or threatened 

plant and animal species or ecosystems.  
The contact for grant proposals is: 

American Forests 
Attn: Margo Dawley 
P.O. Box 2000 
Washington, DC, 20013  
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Other Contact Information: (202) 737-1944 x224, FAX (202) 737-2457 or e-mail 
mdawley@amfor.org. The website is: 
http://www.americanforests.org/global_releaf/grants/ 

 

b. Arbor Day Foundation 
The Arbor Day Foundation has been helping replant our Nation's Forests for years. 
Founded in 1972, the centennial of the first Arbor Day observance in the 19th century, 
the Foundation has grown to become the largest nonprofit membership organization 
dedicated to planting trees, with over one million members, supporters, and valued 
partners. 
They began working with the U.S. Forest Service in the wake of the Yellowstone fires in 
1988. Since 1990, they have helped plant nearly 18 million trees in America's National 
Forests that have been damaged by fire, insects, and other natural causes.  
 
They recognize that the record wildfire seasons in recent years, combined with insect 
infestation and diseases, have contributed to a critical need for replanting in many 
national forests around the country, yet much of the Forest Service budget for planting 
trees has been diverted to fighting fires. 
 
Their mission is to help fund and implement tree planting projects. They are currently 
working to help reforest the area in Los Padres National Forest burned by the 2006 Day 
Fire. The 2006 Day fire burned remote chaparral areas of the Mount Pinos Ranger 
District. The Arbor Day Foundation is assisting in planting 210,000 native trees 
including Jeffrey pines, ponderosa pines, sugar pines, white firs, and big cone Douglas 
firs to reduce erosion and reestablish wildlife habitat and regenerate the area's 
surrounding chaparral ecosystem. 
 
Contact information: 
The Arbor Day Foundation 
100 Arbor Avenue 
Nebraska City, NE 68410 
Toll Free: 1-888-448-7337, Website: http://www.arborday.org/replanting/forests.cfm 

 
c. American Forest Foundation 

The American Forest Foundation specializes in working with private forest owners to 
assist them in initiatives to restore and/or enhance their natural forests. They Work with 
partners and family forest owners to conserve and create critical wildlife habitat for 
imperiled species. They partner with educational institutions and programs to raise and 
plant seedlings. 

 
Contact Information: 
American Forest Foundation 
Street Address: 
734 15th Street NW, Suite 800 
Washington, DC 20005 
Telephone: (202) 737-1944 
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Fax: (202) 737-2457 
http://www.affoundation.org/ 
(My contact at American Forests is Greg Meyer: gmeyer@amfor.org) 
 

b. Channel Treatments 
Channel treatments could be classified as beneficial soil conservation measures, and are typically 
done with permission of the owners without concern for permanent easements. These measures 
are often one-time applications, as is seeding and mulching, which leave very little impact on the 
land. They are often considered environmentally friendly. 
 
Channel treatments are implemented to modify sediment and water movement in ephemeral or 
small-order channels, to prevent flooding and debris torrents that may affect downstream values 
at risk. Some in-channel structures slow water flow and allow sediment to settle out; sediment 
will later be released gradually as the structure decays. Channel clearing is done to remove large 
objects that could become mobilized in a flood. Much less information has been published on 
channel treatments than on hill slope methods.  
 
These treatments would be implemented in the tributaries of the burned watershed areas and 
typically could include Straw Bale Check Dams, Log Check Dams, Rock Dams and Rock Cage 
Dams (Gabions), and in-channel debris basins. 

c. Sediment Basins 
A Santa Maria River Watershed Non-Point Source Pollution Management Plan was prepared in 
2000 by the Cachuma Resource Conservation District for the State Water Resources Control 
Board and the Regional Water Quality Control Board Central Coast Region.  In this Management 
Plan several locations were identified that have the potential to trap at least part of the sediment 
load. In Addition, these sites could also serve as water storage areas until they fill with Sediment. 
Stored water could be released after supplies are depleted in Twitchell reservoir, and/or they 
could be used for water-based recreation. Unfortunately, all of the sites would require a 
relocation of highway 166 in order To get a reasonable storage volume. The current land use at 
all sites that would B inundated is livestock grazing. See Appendix 6 for applicable maps and 
excerpts from this Plan 

(1) Sedimentation Basin Fundamentals 
Sedimentation basins generally have the following common elements: a dam to detain water 
and retain sediment; an outlet spillway, weir, or stand-pipe, top allow water to pass once it 
reaches a specified elevation; access into the basin for maintenance and removal of sediment; 
and is located on property with easements or fee ownership by the agency responsible for 
maintenance of the basin. 
 
Sedimentation basins are typically on-line, meaning the primary creek or riverbed flows 
through the basin. Off-system basins typically take low-flow water to a given designed 
capacity of flow, off the normal flow pattern of the creek or river via a diversion channel. 
Larger flows overtop the channel and flow down the natural channel.  
 
Where fish exist, these configurations typically provide fish channels to maintain migrations. 
The Cuyama River is a seasonal river and is dry much of the year, so this may not be a 
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concern. The environmental process would determine what mitigations for construction of a 
sedimentation basin would be required. 

(2) Easement Issues 
Any Proposed project in the Cuyama Watershed will require license agreements or 
easements with the property owners. A map in appendix 3 shows the parcels and owners in 
parts of the lower watersheds. 

(3) River Access and Potential Locations 
A map provided in Appendix 3 shows the existing improved and unimproved access roads 
providing access to the Cuyama River. Most of these are private roads on ranches. Similar 
maps for drainage sub-basins could be prepared for the fire burn areas to map access for 
potential treatment opportunities 

(4) Maintenance 
Sediment basins, unless designed to be abandoned when full, require regular maintenance. 
Access for heavy equipment and a local debris disposal site are needed for economical 
maintenance.  

(5) Environmental Considerations 
The Cuyama River, as a “blue line” river on the USGS maps, requires a full range of County, 
State and Federal permits and both CEQA and NEPA environmental documentation to 
complete any projects that affect the river. There are several endangered species known to be 
in and around the riverbed that may need special studies. The cost in 2010 dollars to fully 
study and permit sediment removal downstream of the Dam is approximately $200,000. 

 
9. Options for Removal of Sediment from Twitchell Reservoir 

a. Commentary on URS Greiner Woodward Clyde Report 
In Section 5.h.4. of this Manual, a summary of the January 2000, URS Greiner Woodward-
Clyde report: “Preliminary Analysis of Engineering Alternatives, Environmental Issues, and 
Planning level costs, Twitchell Reservoir Sediment Management program” is presented. 
 
This is the only study performed to investigate sediment removal and disposal alternatives. 
Please refer to that report for removal alternatives. 
 
It should be noted, however, that the option selected as the most cost effective may not be 
feasible. The concept of dredging and pumping sediment to the Cuyama River may be possible, 
but the large quantity of clay may “cap” the riverbed with a near impervious layer of clay 
severely affecting the percolation rates in the riverbed. 
 
This study also does not identify alternative repositories for the sediment. This should be studied 
further to resolve this concern. 
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b. Commercial Value of Twitchell Clay Sediment 
The commercial value of the clay has long been recognized. Two race-tracks have used the clay, 
and it has been identified as a good source of clay for ceramic applications. Unfortunately the 
identified users need only small amounts compared to the sediment available.  
 
Commercial sale of the material will likely make little impact in reduction of sediment, and only 
small revenues from the sale of sediment may be possible. 

c. Sediment Solutions Studied and rejected 
There have been many concepts advanced, considered and then rejected because of cost 
& feasibility issues. None of the following disposal options are considered feasible by 
themselves. However, the combination of two or more of these options with the previous 
options would render them potentially feasible. Some of these include: 
 
1. The use of sediments to add to agricultural fields along the Santa Maria River in order to 

improve the soil fertility does not appear to be feasible. The soils in the Santa Maria 
Valley are often coarse and readily drained. However, the mixing of fine-grained 
sediments in the native soils is a very expensive and inefficient method to improve water 
holding capacity and fertility. Farmers in the valley rely more on fertilizers and special 
irrigation regimes to achieve high productivity. Hence, the need for fine-grained soils for 
improvement of farmlands is very low. 
 

2. Sediments could be used to raise agricultural fields to reduce flooding and drainage 
problems. The need for this type of fill is unknown, but is likely to be very low because 
of the expense of placing the fine-grained sediments as subsoil, then replacing the 
original topsoil. 
 

3. Sediments could be used in a commercial fill operation in the region. The demand for fill 
for commercial, residential, and public works projects varies tremendously from year to 
year. The sediments from the reservoir are not ideal fill soils, but they may have a 
commercial use. This use would be sporadic and limited in quantity. 
 

4. Sediments could be used for a commercial ceramic operation in which clay products are 
made, such as planting pots or tiles. A new commercial operation would need to be 
established in close proximity to the dam to reduce transportation costs. The amount of 
sediments used each year in such an operation would be very low compared to the total 
amount of sediment to be disposed. 
 

5. Sediments could also be used to make planting media in a new commercial operation. 
Planting mixes for landscaping use fine-grained soils, along with sand and soil 
amendments. The amount of sediments used each year in such an operation would be 
very low compared to the total amount of sediment to be disposed. 

 
10. Additional Study and Analysis Needed  

All beneficial projects that will make an impact in reducing sedimentation flowing into the 
Reservoir or in mitigating the impacts of sedimentation in the Reservoir at the outlet works 
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are expensive. Although excessive expenditures on studies should be avoided, the following 
studies may be desirable: 

a. Current Hydraulic and Sediment Transport Analysis 
Previous studies show a trend on the inflow of sediment, but recent fires have removed 
the natural upstream soil protection benefit of vegetation in the burn areas. A detailed 
study of the hydrology and sediment transport within the upstream watershed sub-basins 
and the Cuyama River itself should be prepared to estimate the rate and quantity of 
sediment to the reservoir. 
 
This information will help establish the priority of projects and motivate the development 
of an informed schedule for implementation 

b. Upstream Project Analysis 
Additional study and analysis will be needed to determine the feasibility and cost of: 

• Upstream Sedimentation Basins 
• Revegetation 
• “Single Treatment Watercourse Improvements” 
• The Effect Of Mining Operations Upstream 

c. Outlet Works Flushing Procedure Development Analysis 
Currently the District performs a sequence of “fast releases” to clear the outlet works of sediment 
at the upstream intake structure.  This procedure, along with occasional excavation and removal 
of sediment upstream of the intake structure has been beneficial in keeping the intake structure 
open.   
 
An analysis to consider modifying the flushing operation to reduce potential for impacting the 
tunnel, and downstream Cuyama River with excessive sedimentation below the dam is suggested. 
Annual cleaning of the tunnel and Stilling Basin combined with larger flushing releases may 
reduce the frequency of sediment removal required in the downstream Cuyama River, which is a 
very expensive process due to permitting issues. 

d. Downstream HEC RAS Release Inundation Study 
For various release rates, perhaps 500 CFS, 1500CFS, 2500 CFS and 5,000 CFS, determine the 
flood plain elevation for the Cuyama River from Twitchell Dam to the Santa Maria River. This 
data is needed to make well informed decisions on flushing operations in the future. This study 
should consider impacts on downstream farming and determine agency obligations for damage, if 
any. 
 
Also, there is currently channel constriction downstream of the dam due to vegetation on private 
property. This condition of has reduced the estimated capacity of the open channel in the river to 
around 300 cfs or damage will occur to vineyards. The County of Santa Barbara Flood Control 
and Water Conservation District has performed environmental work to assist in maintenance of 
this channel. 
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e. Reservoir Surcharge and Conservation Pool Adjustment Study 
Due to sedimentation in the reservoir, approximately 42,000 A.F. of storage in the reservoir, and 
2,000 AF in the conservation pool has been lost. Allowing for additional surcharging in the 
reservoir late in the rainy season may be prudent to make up for lost storage. A study is needed to 
reopen and review previous analyses to Bureau and COE or possibly provide a new analysis.  
 
This study could result in a policy that would maintain the conservation pool in future years. 
 
Similarly, upward adjustment of flood control pool/water conservation pool interface should be 
considered.  

f. Further Feasibility Study of Sediment Removal Alternatives 
Alternatives considered in the 2000 URS Greiner Sediment Management Plan need additional 
engineering level detail in light of current knowledge and experience. Feasibility needs to be 
review given our understanding of the potential negative impacts of large movement of sediment 
to the Santa Maria River.  Alternative sediment stockpile sites should be considered. More 
detailed project descriptions of preferred alternatives from the sediment management plan could 
be used for future grant submittals 
 
The Dunes Center Estuary Improvement and Enhancement Plan should be considered in this 
study. 

g. Access Road Maintenance Strategy 
The access road to Twitchell Dam was originally a chip seal road intended for maintenance 
access only and had no significant structural section. With the numerous recent sediment 
management projects performed involving heavy equipment accessing the dam area, the road has 
deteriorated extensively. The 4.5 mile road is in need of complete reconstruction, not only 
localized repair. The cost to reclaim and overlay the road is estimated at $2.6 million. Currently 
the strategy is to perform this over 5 or ten years with a supplementary annual pothole project to 
keep the remaining areas intact. A study to refine a strategy would be simple, inexpensive and 
warranted. 

 
11. Dam & Reservoir Resources  

a. History of Topographical Surveys 
2007 
Prepared with a specification for 2’ contour intervals, this map has a contour accuracy of =+/- 1 
foot. This is the most accurate and detailed aerial survey and topo for the reservoir to-date. The 
downstream portion was mapped to establish a baseline for downstream sedimentation. Mapping 
was performed for the reservoir between the elevations of 483 feet (lowest point of reservoir in 
2007) to 692 feet (crest of the dam). C & C Mapping (Central Coast Mapping) was the aerial 
subconsultant. The project was flown on 12-04-07 and on 12-10-07. The flying height was 4,200 
feet and photo scale was 1”=700’. A color, digital ortho-photo was produced for the entire 
reservoir area as well. Part of the effort for this mapping was to match the horizontal and vertical 
datum of the December 2000 survey so that comparisons would be accurate. The horizontal basis 
was NAD83 and based upon NGS HPGN station SLO 166 PM 15.8  PID  FV2078 (located at 
Post-mile 15.8 on Highway 166 east of Santa Maria). The vertical datum was NGVD 29 and 
based upon benchmark PID FV0943 with an elevation of 727.21. This benchmark was chosen 
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because it matched the location and elevation of a control point shown on the year 2000 survey. 
This 2007 map, as expected with its more detailed contours, has resulted in more accurate 
capacity tables with a slightly greater volume than would be calculated using previous resolution. 
This accuracy is estimated to indicate an actual capacity of up to 1 or 1-1/2% greater than 
previously mapped. 
 
2000 
The previous survey, performed in 2000 produced a 2-foot contour map, but was flown at 
an elevation appropriate for 4-foot resolution accuracy. The 2000 survey is accurate to +/- 
2 feet. 
 
1997 
Both bathymetric and aerial photography data were used to generate the 1997 survey 
because at that time there was water in the reservoir.  The bathymetric survey was 
necessary to determine the topology beneath the water surface and data was collected 
from a barge at an elevation of about 540 feet. 
 
1991, 1981, and 1958 
These three topographic maps were made utilizing a combination of both ground survey and 
aerial stereography. Electronic copies of these topographic maps do not exist, however paper 
copies are available. 

b. Property Boundaries 
This survey effort did not attempt to compile or retrace District boundaries or other 
private property boundaries surrounding or including the reservoir.  Please see Appendix 
3 for an exhibit map showing approximate locations of parcels identified by Assessors 
Parcel Number that underlie the dam and reservoir. This exhibit is for reference only and 
was created from Assessors Parcel Maps. 
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c. Historical Stream gage flow Data 
 

In order to understand 
the history of the 
rainfall and 
associated stream 
flows associated with 
the Twichell 
Reservoir and to see 
the correlation to 
sediment inflow, the 
following historical 
flows for USGS 
stream gage 
11136800 (Cuyama 
River below 
Buckhorn Canyon 
near Santa Maria Ca) 
is provided (Ref. 
USGS Website). 
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d. Web Resources 
USBR: Extensive resource of information on the Santa Maria Project (Twitchell dam, reservoir 
and downstream ground water basin. Info includes: 
1. Land areas 
2. Areas irrigated 
3. Project water supply 
4. Project water quality 
5. Reservoir storage 
6. Regional weather including precipitation 
7. Stream flow forecast 
8. Links to NOAA, NRCS (weather, snow pack info) 
http://www.usbr.gov/projects/Project.jsp?proj_Name=Santa%20Maria%20Project&pageType=P
rojectDataPage 
 
USGS: National Water Information System Web Interfaces with the Buckhorn stream gage 
http://waterdata.usgs.gov/usa/nwis/uv?site_no=11136800 
 
USDA Natural Resources Conservation Service (NRCS): Provides snow pack and soils data. 
http://www.wcc.nrcs.usda.gov/water/quantity/sssf.pl 
 
Palmer Drought Index Map: Shows current drought and moisture ratings on a US map. 
http://www.cpc.ncep.noaa.gov/products/analysis_monitoring/regional_monitoring/palmer.gif 
 
ACOE: Twitchell Data Display. Shows reservoir water surface elevation, total storage and gate 
position. 
http://www.spl.usace.army.mil/cgi-bin/cgiwrap/zinger/showTwcl.cgi?text+1 
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CCWA Central Coast Water Authority
CIMIS California Irrigation Management Information System
DU Distribution Uniformity
DWR California Department of Water Resources
ET evapotranspiration
ETaw, ETc, ETo ET of applied water, ET of the crop, reference ET
Fm. formation
GIS Geographic Information System
GSWC Golden State Water Company
Kc crop coefficient
LSCE Luhdorff & Scalmanini, Consulting Engineers
mg/l milligrams per liter
MOU Memorandum of Understanding
Nipomo CSD Nipomo Community Services District
NMMA Nipomo Mesa Management Area
NMMA TG Nipomo Mesa Management Area Technical Group
NO3-NO3 nitrate-as-nitrate
NOAA National Oceanic and Atmospheric Administration
PE effective precipitation
SBCWA Santa Barbara County Water Agency
SCWC Southern California Water Company
SLODPW San Luis Obispo County Department of Public Works
SMVMA Santa Maria Valley Management Area
SMVWCD Santa Maria Valley Water Conservation District
SWP State Water Project
TMA Twitchell Management Authority
UCCE University of California Cooperative Extension
USACE United States Army Corps of Engineers
USGS United States Geological Survey
umho/cm micromhos per centimeter
WRP water reclamation plant
WWTP waste water treatment plant
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1. Introduction

This fourth annual report of conditions in the Santa Maria Valley Management Area, for
calendar year 2011, has been prepared to meet the reporting conditions of the June 30, 2005,
Stipulation entered by the Superior Court of the State of California, County of Santa Clara in the
Santa Maria Valley Groundwater Basin litigation.  The Stipulation divided the overall Santa
Maria Valley Groundwater Basin into three management areas, the largest of which overlies the
main Santa Maria Valley (the Santa Maria Valley Management Area, or SMVMA) and is the
subject of this report.  The other two management areas, the Nipomo Mesa Management Area
(NMMA) and the Northern Cities Management Area, are addressed in separate annual reports
prepared by others.

The Stipulation specifies that monitoring shall be sufficient to determine groundwater conditions,
land and water uses, sources of water supply, and the disposition of all water supplies in the
Basin.  Annual Reports for the SMVMA are to summarize the results of the monitoring and
include an analysis of the relationship between projected water demand and supply.

In accordance with those specifications, this report on the SMVMA provides a description of the
physical setting and briefly describes previous studies conducted in the groundwater basin,
including the long-term monitoring program developed for the SMVMA.  As reported herein, the
Twitchell Management Authority (TMA) commissioned the preparation of a monitoring program
for the SMVMA in 2008, and its complete implementation is expected to provide the data with
which to fully assess future conditions.  This report describes hydrogeologic conditions in the
management area historically and through 2011, including groundwater conditions, Twitchell
Reservoir operations, and hydrologic and climatic conditions.  The water requirements and
supplies for agricultural and municipal uses are accounted, as are the components of water
disposition in the SMVMA.  Discussion is included with regard to any finding of severe water
shortage, which is concluded to not be the case through 2011.  Finally, findings and
recommendations are drawn with regard to further implementation of monitoring and other
considerations that will serve as input to future annual reporting.  Overall, the organization and
formatting of this report is comparable to that utilized for the previous annual reports (2008
through 2010) on conditions in the SMVMA.

1.1 Physical Setting

The Santa Maria Valley Management Area (SMVMA) includes approximately 175 square miles
of the Santa Maria Valley Groundwater Basin in northern Santa Barbara and southern San Luis
Obispo Counties, as shown by the location map of the area (Figure 1.1-1).  The SMVMA
encompasses the contiguous area of the Santa Maria Valley, Sisquoc plain, and Orcutt upland,
and is primarily comprised of agricultural land and areas of native vegetation, as well as the
urban areas of Santa Maria, Guadalupe, Orcutt, Sisquoc, and several small developments.
Surrounding the SMVMA are the Casmalia and Solomon Hills to the south, the San Rafael
Mountains to the southeast, the Sierra Madre Mountains to the east and northeast, the Nipomo
Mesa to the north, and the Pacific Ocean to the west. The main stream is the Santa Maria River,
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which generally flanks the northern part of the Santa Maria Valley; other streams include
portions of the Cuyama River, Sisquoc River and tributaries, and Orcutt Creek.

1.2 Previous Studies

The first overall study of hydrogeologic conditions in the Santa Maria Valley described the
general geology, as well as groundwater levels and quality, agricultural water requirements, and
groundwater and surface water supplies as of 1930 (Lippincott, J.B., 1931).  A subsequent
comprehensive study of the geology and hydrology of the Valley also provided estimates of
annual groundwater pumpage and return flows for 1929 through 1944 (USGS, Worts, G.F.,
1951).  A followup study provided estimates of the change in groundwater storage during
periods prior to 1959 (USGS, Miller, G.A., and Evenson, R.E., 1966).

Several additional studies have been conducted to describe the hydrogeology and groundwater
quality of the Valley (USGS, Hughes, J.L., 1977; California CCRWQCB, 1995) and coastal
portion of the basin (California DWR, 1970), as well as overall water resources of the Valley
(Toups Corp., 1976; SBCWA, 1994 and 1996).  Of note are numerous land use surveys
(California DWR, 1959, 1968, 1977, 1985, and 1995) and investigations of crop water use
(California DWR, 1933, and 1975: Univ. of California Cooperative Extension, 1994; Hanson, B.,
and Bendixen, W., 2004) that have been used in the estimation of agricultural water requirements
in the Valley.  Recent investigation of the Santa Maria groundwater basin provided an
assessment of hydrogeologic conditions, water requirements, and water supplies through 1997
and an evaluation of basin yield (LSCE, 2000).

1.3 SMVMA Monitoring Program

Under the terms and conditions of the Stipulation, a monitoring program was initially prepared in
2008 to provide the fundamental data for ongoing annual assessments of groundwater conditions,
water requirements, water supplies, and water disposition in the SMVMA (LSCE, 2008).  As a
basis for designing the monitoring program, all available historical data on the geology and water
resources of the SMVMA were first compiled into a Geographic Information System (GIS).  The
GIS was utilized to define aquifer depth zones, specifically a shallow unconfined zone and a
deep semi-confined to confined zone, into which a majority of monitored wells were then
classified based on well depth and completion information.  Those wells with inconclusive depth
and completion information were originally designated as unclassified wells; in 2009, review of
groundwater level and quality records allowed classification of some wells into the shallow or
deep aquifer zones.  Accordingly, the monitoring program was revised in 2009 to reflect those
minor changes to the well networks.

Assessment of the spatial distribution of monitored wells throughout the SMVMA, as well as
their vertical distribution within the aquifer system, provided the basis for designation of two
monitoring program well networks, one each for the shallow and deep aquifer zones.  While the
networks are primarily comprised of wells that are actively monitored, they include additional
wells that are currently inactive (monitoring to be restarted) and some new wells (installation and
monitoring to be implemented).  All network wells are to be monitored for groundwater levels,
with a subset of those wells to be monitored for groundwater quality, as shown in the maps and
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tables of the monitoring program well networks (Figures 1.3-1a and 1.3-1b; Tables 1.3-1a
through 1.3-1c).  The SMVMA monitoring program is included in Appendix A.

Another use of the GIS was for evaluation of actively and historically monitored surface water
and climatic gauges by location and period of record, specifically for Twitchell Reservoir
releases, stream discharge, precipitation, and reference evapotranspiration data.  Assessment of
the adequacy of coverage of the gauges throughout the SMVMA provided the basis for
designation of the network of surface water and climate gauges in the monitoring program.  The
network includes gauges currently monitored as well as those that are inactive (“potential
gauges” to potentially be reestablished).  For Twitchell Reservoir, stage, storage, releases, and
water quality are to be monitored; for surface streams, all current gauges are to be monitored for
stage, discharge, and quality (potential gauges monitored for stage and discharge); and for
climate, the current and potential stations are to be monitored for precipitation and reference
evapotranspiration data, as shown in the map of the surface water and climate monitoring
network (Figure 1.3-2).  As described in the next chapter, work was conducted on a new climate
station on the Santa Maria Valley floor during 2010, with its completion in early 2011.

In addition to the hydrologic data described above, the monitoring program for the SMVMA
specifies those data to be compiled to describe agricultural and municipal water requirements
and water supplies.  These include land use surveys to serve as a basis for the estimation of
agricultural irrigation requirements; they also include municipal groundwater pumping and
imported water records, including any transfers between purveyors.  Lastly, the monitoring
program for the SMVMA specifies water disposition data be compiled, including treated water
discharged at waste water treatment plants (WWTPs) and any water exported from the SMVMA.
As part of this accounting, estimation is to be made of agricultural drainage from the SMVMA
and return flows to the aquifer system.

In order to complete this annual assessment of groundwater conditions, water requirements,
water supplies, and water disposition in the SMVMA, the following data for 2011 were acquired
from the identified sources and compiled in the GIS:

- groundwater level and quality data: the US Geological Survey (USGS), the Santa Maria
Valley Water Conservation District (SMVWCD), the Technical Group for the adjacent
NMMA (NMMA TG), the City of Santa Maria, and Golden State Water Company;

- Twitchell Reservoir stage, storage, and release data: the SMVWCDand Santa Barbara
County Public Works Department;

- surface water discharge and quality data: the USGS;

- precipitation data: the National Weather Service of the National Oceanic and
Atmospheric Administration (NOAA), California Department of Water Resources
(DWR), and SMVWCD;
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- reference evapotranspiration and evaporation data: the California DWR, including
California Irrigation Management Information System (CIMIS), and SMVWCD,
respectively;

- agricultural land use data: Santa Barbara and San Luis Obispo County Agricultural
Commissioner’s Offices;

- municipal groundwater pumping and imported water data: the City of Santa Maria, the
City of Guadalupe, and the Golden State Water Company; and

- treated municipal waste water data: the City of Santa Maria, the City of Guadalupe, and
the Laguna Sanitation District.

1.4 Report Organization

To comply with items to be reported as delineated in the Stipulation, the annual report is
organized into five chapters:

- this Introduction;

- discussion of Hydrogeologic Conditions, including groundwater, Twitchell Reservoir,
surface streams, and climate;

- description and quantification of Water Requirements and Water Supplies for the two
overall categories of agricultural and municipal land and water use in the SMVMA;

- description and quantification of Water Disposition in the SMVMA; and

- summary Conclusions and Recommendations related to water resources, water supplies,
and water disposition in 2011, and related to ongoing monitoring, data collection, and
interpretation for future annual reporting.
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Well Network for Monitoring Deep Groundwater
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Township/
Range

State Well
Number

Well
Map ID

Monitoring
Agency

Actively Monitored
for Water Levels

Actively Monitored
for Water Quality

To Be Sampled for
Water Quality

009N032W06D001S 06D1 USGS A/S
009N032W07A001S 07A1 USGS A/S B
009N032W08N001S 08N1 USGS A/S
009N032W16L001S 16L1 USGS A/S
009N032W17G001S 17G1 USGS A/S B
009N032W22D001S 22D1 USGS A/S
009N032W23K001S 23K1 USGS A/S B
009N033W02A001S 02A1 TBD B
009N033W05B001S 05B1 TBD
009N033W09A001S 09A1 TBD B
009N033W11K001S 11K1 TBD
009N033W15D002S 15D2 TBD
009N033W24L001S 24L1 USGS A/S B
009N034W03A002S 03A2 USGS A/S A B
009N034W04F001S 04F1 TBD
009N034W08H001S 08H1 USGS A/S B
009N034W10J001S 10J1 TBD
009N034W14H001S 14H1 TBD B
010N033W07M001S 07M1 USGS A/S B
010N033W07R001S 07R1 USGS A/S
010N033W07R006S 07R6 USGS A/S
010N033W16N001S 16N1 USGS A/S
010N033W16N002S 16N2 USGS A/S
010N033W18G001S 18G1 SMVWCD & USGS Qtr & S
010N033W19B001S 19B1 SMVWCD & USGS Qtr & S
010N033W20H001S 20H1 USGS A/S A B
010N033W21P001S 21P1 SMVWCD & USGS Qtr & S
010N033W21R001S 21R1 USGS A/S B
010N033W27G001S 27G1 SMVWCD & USGS Qtr & S
010N033W28A001S 28A1 SMVWCD & USGS Qtr & S
010N033W31A001S 31A1 TBD B
010N033W34N001S 34N1 TBD
010N033W35B001S 35B1 USGS A/S B
010N034W06N001S 06N1 SMVWCD & USGS Qtr & S B
010N034W09D001S 09D1 SMVWCD & USGS Qtr & S B
010N034W12D001S 12D1 TBD B
010N034W13C001S 13C1 USGS A/S
010N034W13G001S 13G1 USGS A/S
010N034W13J001S 13J1 USGS A/S
010N034W14E004S 14E4 SMVWCD & USGS Qtr & S A B
010N034W14E005S 14E5 USGS A/S
010N034W20H003S 20H3 SMVWCD & USGS Qtr & S B
010N034W23R002S 23R2 USGS A/S B
010N034W28A002S 28A2 SMVWCD & USGS Qtr & S B
010N034W31F001S 31F1 TBD
010N035W06A001S 06A1 USGS A/S B
010N035W11J001S 11J1 SMVWCD & USGS Qtr & S
010N035W15C001S 15C1 TBD B
010N035W24B001S 24B1 SMVWCD & USGS Qtr & S B
010N035W24Q001S 24Q1 USGS A/S
010N035W27E002S 27E2 TBD B
010N035W27R001S 27R1 TBD
010N035W36M001S 36M1 TBD B

9N/33W

9N/34W

10N/33W

Frequency Abbreviation: A/S - Annual/Semiannual; Qtr & S - Quarter & Semiannual; A - Annual; B - Biennial
Agency Abbreviation: SMVWCD - Santa Maria Valley Water Conservation District; SLODPW - San Luis Obispo Department of Public Works; USGS - United States
Geological Survey; TBD - To Be Determined

10N/35W

9N/32W

Table 1.3-1a
Well Network for Monitoring Shallow Groundwater

Santa Maria Valley Management Area
(corresponds to Figure 1.3-1a)

SHALLOW WELLS

10N/34W



Township/
Range

State Well
Number

Well
Map ID

Monitoring
Agency

Actively Monitored
for Water Levels

Actively Monitored
for Water Quality

To Be Sampled for
Water Quality

010N036W02Q007S 02Q7 USGS A/S A B
010N036W12R001S 12R1 TBD B
011N034W29R002S 29R2 SLODPW & USGS A/S B
011N034W30Q001S 30Q1 SMVWCD & USGS Qtr & S B
011N034W33J001S 33J1 SMVWCD & USGS Qtr & S
011N034W34K001S 34K1 TBD B
011N035W19C002S 19C2 TBD B
011N035W25H001S 25H1 TBD
011N035W28F002S 28F2 SLODPW & USGS A/S
011N035W33C003S 33C3 TBD B
011N035W35D004S 35D4 TBD B
011N036W13K002S 13K2 TBD B
011N036W13K003S 13K3 TBD B
011N036W35J006S 35J6 TBD B

Notes on Network Modification:

09N/33W-12R2  removed; classified as deep well

11N/36W-35J5  removed; classified as deep well

09N/32W-6D1  previously unclassified; classified as shallow well (depth unknown; compared to wells of known depth, water levels similar to those from shallow wells)

11N/34W

Frequency Abbreviation: A/S - Annual/Semiannual; Qtr & S - Quarter & Semiannual; A - Annual; B - Biennial
Agency Abbreviation: SMVWCD - Santa Maria Valley Water Conservation District; SLODPW - San Luis Obispo Department of Public Works; USGS - United States
Geological Survey; TBD - To Be Determined

11N/35W

11N/36W

Table 1.3-1a (continued)
Well Network for Monitoring Shallow Groundwater

Santa Maria Valley Management Area
(corresponds to Figure 1.3-1a)

SHALLOW WELLS

10N/36W

10N/33W-18G1  previously unclassified; classified as shallow well (depth = 422'; compared to wells of known depth, water levels similar to those from shallow wells)
10N/35W-11J1  previously unclassified; classified as shallow well (depth = 215'; compared to wells of known depth, water levels similar to those from shallow wells)

11N/35W-28F2  previously not included; classified as shallow well (depth = 48'; water level data recently made available by NMMA Tech Comm.)
11N/34W-33J1  previously not included; classified as shallow well (depth = 149'; water level data recently made available by the USGS)



Township/
Range

State Well
Number

Well
Map ID

Monitoring
Agency

Actively Monitored
for Water Levels

Actively Monitored
for Water Quality

To Be Sampled for
Water Quality

009N033W02A007S 02A7 SMVWCD & USGS Qtr & S A B
009N033W02F001S 02F1 TBD
009N033W05A001S 05A1 USGS A/S
009N033W06G001S 06G1 USGS A/S B
009N033W08P001S 08P1 TBD
009N033W12R002S 12R2 SMVWCD & USGS Qtr & S
009N033W18R001S 18R1 TBD B
009N034W03F001S 03F1 USGS A/S B
009N034W04N001S 04N1 TBD
009N034W09R001S 09R1 USGS A/S B
009N034W13B006S 13B6 TBD B
010N033W19K001S 19K1 USGS A/S B
010N033W30G001S 30G1 SMVWCD & USGS Qtr & S A B
010N034W07E004S 07E4 TBD B
010N034W12P002S 12P2 TBD B
010N034W13H001S 13H1 USGS A/S
010N034W14D001S 14D1 TBD
010N034W16K001S 16K1 TBD B
010N034W24K001S 24K1 SMVWCD & USGS Qtr & S
010N034W24K003S 24K3 SMVWCD & USGS Qtr & S B
010N034W31J001S 31J1 TBD B
010N034W34G002S 34G2 SMVWCD & USGS Qtr & S
010N035W07F001S 07F1 TBD B
010N035W09F001S 09F1 USGS A/S
010N035W11E004S 11E4 SMVWCD & USGS Qtr & S B
010N035W18F002S 18F2 USGS A/S
010N035W18R001S 18R1 TBD B
010N035W21B001S 21B1 SMVWCD & USGS Qtr & S B
010N035W25F001S 25F1 TBD
010N035W35J002S 35J2 USGS A/S B
010N036W02Q001S 02Q1 USGS A/S A B
010N036W02Q002S 02Q2 TBD B
010N036W02Q003S 02Q3 USGS A/S A B
010N036W02Q004S 02Q4 USGS A/S A B
010N036W02Q005S 02Q5 TBD B
010N036W02Q006S 02Q6 TBD B
010N036W12P001S 12P1 USGS A/S B
010N036W13R002S 13R2 TBD B
011N035W19E002S 19E2 TBD B
011N035W20E001S 20E1 SMVWCD & USGS Qtr & S
011N035W25F003S 25F3 SMVWCD & USGS Qtr & S B
011N035W26K002S 26K2 TBD B
011N035W28M001S 28M1 SMVWCD & USGS Qtr & S
011N035W29R001S 29R1 TBD B
011N036W13K004S 13K4 TBD B
011N036W13K005S 13K5 TBD B
011N036W13K006S 13K6 TBD B
011N036W35J002S 35J2 USGS A/S A B
011N036W35J003S 35J3 USGS A/S A B
011N036W35J004S 35J4 USGS A/S A B
011N036W35J005S 35J5 USGS A/S A B

Notes on Network Modification:

11N/35W-25F3  previously unclassified; classified as deep well (depth unknown; compared to wells of known depth, water levels similar to those from deep wells)
11N/35W-28M1  previously unclassified; classified as deep well (depth = 376'; compared to wells of known depth, water levels similar to those from deep wells)
11N/36W-35J5  previously classified as shallow well; classified as deep well (depth = 135'; compared to wells of known depth, water levels and quality similar to those from
deep coastal network wells)

09N/33W-12R2  previously classified as shallow well; classified as deep well (depth = 640'; compared to wells of known depth, water levels similar to those from deep wells)
10N/35W-9F1  previously unclassified; classified as deep well (depth = 240'; compared to wells of known depth, water levels similar to those from deep wells)
10N/35W-18F2  previously unclassified; classified as deep well (depth = 251'; compared to wells of known depth, water levels similar to those from deep wells)
10N/35W-21B1  previously unclassified; classified as deep well (depth = 300'; compared to wells of known depth, water levels similar to those from deep wells)
11N/35W-20E1  previously unclassified; classified as deep well (depth = 444'; compared to wells of known depth, water levels similar to those from deep wells)

09N/33W-2A7  previously not included; classified as deep well (depth = 512'; water level data recently made available by the USGS)

10N/33W

10N/34W

10N/36W

11N/35W

11N/36W

Frequency Abbreviation: A/S - Annual/Semiannual; Qtr & S - Quarter & Semiannual; A - Annual; B - Biennial
Agency Abbreviation: SMVWCD - Santa Maria Valley Water Conservation District; USGS - United States Geological Survey; TBD - To Be Determined

Table 1.3-1b
Well Network for Monitoring Deep Groundwater

Santa Maria Valley Management Area
(corresponds to Figure 1.3-1b)

DEEP WELLS

9N/34W

10N/35W

9N/33W



Township/
Range

State Well
Number

Well
Map ID

Monitoring
Agency

Actively Monitored
for Water Levels

Actively Monitored
for Water Quality

To Be Sampled for
Water Quality

009N032W19A001S 19A1 TBD
009N032W27K002S 27K2 TBD
009N032W29F001S 29F1 TBD
009N032W31F003S 31F3 TBD
009N032W33F001S 33F1 USGS A/S
009N032W33M001S 33M1 USGS A/S
009N032W33M002S 33M2 USGS A/S
009N033W12C001S 12C1 USGS A/S
009N033W14F001S 14F1 TBD
009N033W15N001S 15N1 TBD
009N034W06C001S 06C1 USGS A/S
009N034W15Q001S 15Q1 TBD
010N033W26N001S 26N1 USGS A/S
010N033W28F001S 28F1 USGS A/S
010N033W28F002S 28F2 USGS A/S
010N033W29F001S 29F1 USGS A/S
010N033W30M002S 30M2 USGS A/S
010N033W31Q002S 31Q2 USGS A/S
010N033W34E001S 34E1 USGS A/S
010N034W26H002S 26H2 USGS A/S B
010N034W29N002S 29N2 USGS A/S
010N035W05P002S 05P2 USGS A/S
010N035W06A003S 06A3 USGS A/S
010N035W07E005S 07E5 USGS A/S
010N035W09N002S 09N2 USGS A/S B
010N035W14P001S 14P1 (D3)1 USGS A/S (A) (A)
010N035W23M002S 23M2 USGS A/S

11N/34W 011N034W31H001S 31H1 TBD
11N/35W 011N035W33G001S 33G1 SMVWCD & USGS Qtr & S B

114P1 actively monitored for levels but not quality.  14D3 actively monitored for quality but not levels.

Notes on Network Modification:
09N/32W-6D1  removed; classified as shallow well
10N/33W-18G1  removed; classified as shallow well
10N/35W-9F1  removed; classified as deep well
10N/35W-11J1  removed; classified as shallow well
10N/35W-18F2  removed; classified as deep well
10N/35W-21B1  removed; classified as deep well
11N/35W-20E1  removed; classified as deep well
11N/35W-25F3  removed; classified as deep well
11N/35W-28M1  removed; classified as deep well

Frequency Abbreviation: A/S - Annual/Semiannual; Qtr & S - Quarter & Semiannual; A - Annual; B - Biennial
Agency Abbreviation: SMVWCD - Santa Maria Valley Water Conservation District; USGS - United States Geological Survey; TBD - To Be Determined

Table 1.3-1c
Unclassified Wells for Groundwater Monitoring

Santa Maria Valley Management Area
(shown on Figures 1.3-1a and 1.3-1b)

UNCLASSIFIED WELLS

10N/34W

10N/35W

9N/32W

9N/33W

9N/34W

10N/33W
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2. Hydrogeologic Conditions

Current and historical hydrogeologic conditions in the SMVMA, including groundwater
conditions, Twitchell Reservoir operations, and stream and climate conditions, are described in
the following sections of this Chapter.

2.1 Groundwater Conditions

To provide a framework for discussion of groundwater conditions, the geology of the SMVMA,
including geologic structure and the nature and extent of geologic formations comprising the
aquifer system, is described in the following section.  Current groundwater levels are then
described in relation to historical trends in groundwater levels and flow directions in the
SMVMA, as well as in context of Stipulation protocol for defining conditions of severe water
shortage.  Current and historical groundwater quality conditions are also discussed, including
general groundwater quality characteristics as well as groundwater quality degradation,
specifically due to elevated nitrate concentrations.

2.1.1 Geology and Aquifer System

The SMVMA is underlain by unconsolidated alluvial deposits that comprise the aquifer system,
primarily gravel, sand, silt and clay that cumulatively range in thickness from about 200 to 2,800
feet.  The alluvial deposits fill a natural trough, which is composed of older folded and
consolidated sedimentary and metamorphic rocks with their deepest portions beneath the Orcutt
area.  The consolidated rocks also flank the Valley and comprise the surrounding hills and
mountains; typically, the consolidated rocks do not yield significant amounts of groundwater to
wells.  The geologic formations comprising the alluvial deposits and the geologic structure
within the study area are illustrated in a generalized geologic map (Figure 2.1-1a) and two
geologic cross sections (Figures 2.1-1b and 2.1-1c).

The alluvial deposits are composed of the Careaga Sand and Paso Robles Formation (Fm.) at
depth, and the Orcutt Fm., Quaternary Alluvium, and river channel, dune sand, and terrace
deposits at the surface (USGS, Worts, G.F., 1951).  The Careaga Sand, which ranges in thickness
from about 650 feet to a feather edge, is identified as being the lowermost fresh water-bearing
formation in the basin (DWR, 1970), resting on the above-mentioned consolidated rocks
(specifically, the Tertiary-aged Foxen Mudstone, Sisquoc Fm., and Monterey Shale and the
Jurassic/Cretaceous-aged Franciscan Fm., descriptions of which may be found in USGS, Worts,
G.F., 1951).  Overlying the Careaga Sand is the Paso Robles Fm., which comprises the greatest
thickness of the alluvial deposits (from about 2,000 feet to a feather edge); the thickest portion of
this formation is located beneath the Orcutt area.  Both the Careaga Sand and Paso Robles Fm.
underlie the great majority of the SMVMA (see Figures 2.1-1b and 2.1-1c).  The Careaga Sand is
mainly composed of white to yellowish-brown, loosely-consolidated, massive, fossiliferous,
medium- to fine-grained sand with some silt and is reported to be predominantly of marine origin
(USGS, Worts, G.F., 1951).  The Paso Robles Fm. is highly variable in color and texture,
generally composed of yellow, blue, brown, grey, or white lenticular beds of: boulders and
coarse to fine gravel and clay; medium to fine sand and clay; gravel and sand; silt; and clay
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(USGS, Worts, G.F., 1951).  This formation is reported to be primarily fluvial (stream-laid) in
origin and there is no areal correlation possible between the individual beds, with the exception
of a coarse basal gravel of minor thickness in the Santa Maria Valley oil field, generally in the
southeast part of the SMVMA.

Above the Paso Robles Fm. and comprising the Orcutt Upland is the Orcutt Fm., which is
typically about 160 to 200 feet thick; in the remainder of the SMVMA, the Paso Robles Fm. is
overlain by the Quaternary Alluvium, which comprises the majority of the Valley floor and is
typically about 100 to 200 feet thick.  Further north in the adjacent NMMA, the Paso Robles Fm.
is overlain by the Older Dune Sand, which comprises the Nipomo Mesa and ranges in thickness
from approximately 400 feet to a feather edge.  Along the northeast edge of the Sisquoc plain,
the Paso Robles Fm. is overlain by terrace deposits approximately 60 feet thick.  The Orcutt Fm.
is composed of conformable upper and lower units (“members”), both reported to be mainly of
fluvial origin that become finer toward the coast.  The upper member generally consists of
reddish-brown, loosely-compacted, massive, medium-grained clean sand with some lenses of
clay, and the lower member is primarily grey to white, loosely-compacted, coarse-grained gravel
and sand (USGS, Worts, G.F., 1951).

The Quaternary Alluvium is also composed of upper and lower members that are reported to be
mainly fluvial in origin.  The composition of the upper member becomes progressively finer
toward the coast, with boulders, gravel, and sand in the Sisquoc plain area; sand with gravel in
the eastern/central Valley area; sand with silt from the City of Santa Maria to a point
approximately halfway to Guadalupe; and clay and silt with minor lenses of sand and gravel
from that area westward.  The lower member is primarily coarse-grained boulders, gravel and
sand with minor lenses of clay near the coast.  The Older Dune Sand is composed of loosely- to
slightly-compacted, massive, coarse- to fine-grained, well-rounded, cross-bedded quartz sand
that is locally stained dark reddish-brown (California DWR, 1999). The terrace deposits, in
general, are similar in composition to the coarse-grained parts of the Quaternary Alluvium.

Two geologic cross sections illustrate several points about the geologic structure and variable
aquifer thickness throughout the SMVMA.  Longitudinal geologic cross section A-A’ (see
Figure  2.1-1b) begins in the area near the mouth of the Santa Maria River, traverses the Orcutt
Upland, and terminates in the Sisquoc plain area near Round Corral, immediately southeast of
the SMVMA.  It shows the relative thicknesses of the various geologic formations and their
general “thinning” from the central valley area toward the Sisquoc plain.  This cross section also
shows the Quaternary Alluvium and Orcutt Fm., essentially adjacent to each other and
comprising the uppermost aquifer in the SMVMA, divided into the above-described upper and
lower members.

Transverse geologic cross section B-B’ (see Figure 2.1-1c) begins in the Casmalia Hills,
traverses the western portion of the Valley (near the City of Guadalupe) and the southern
Nipomo Mesa, and terminates at Black Lake Canyon.  It shows the prominent asymmetrical
syncline (folding of the consolidated rocks and Paso Robles Fm.) within the SMVMA and
adjacent NMMA, with the deepest portion of Paso Robles Fm. toward the southern edge of the
SMVMA, gradually becoming thinner and more shallow toward the north where it extends
beneath the NMMA.  This cross section also shows that both the upper and lower members of
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the Quaternary Alluvium extend north to the Santa Maria River, but only the upper member
extends beyond the River to the southern edge of the Nipomo Mesa, and neither member extends
northward beneath the Mesa.

Several faults have been reported to be located in the SMVMA and adjacent portion of the
NMMA.  The Santa Maria and Bradley Canyon faults, located in the Valley in the area between
the City of Santa Maria and Fugler Point (at the confluence of the Cuyama and Sisquoc Rivers to
form the Santa Maria River), are concealed and they are reported to be northwest-trending, high-
angle faults, that vertically offset the consolidated rocks, Careaga Sand, and Paso Robles Fm.,
but not the overlying Quaternary Alluvium or Orcutt Fm. (USGS, Worts, G.F., 1951).  The
Oceano and Santa Maria River faults are of a similar nature (the latter fault also has a significant
strike-slip component of movement), but they are primarily located in the southern Nipomo
Mesa.  The maximum vertical offset on the Oceano fault is reported to be in the range of 300 to
400 feet within the Careaga Sand and Paso Robles Fm.; on the other faults, the vertical offset is
reported to be much less, within the range of 80 to 150 feet (USGS, Worts, G.F., 1951;
California DWR, 1999).  However, these faults do not appear to affect groundwater flow within
the SMVMA, based on the review of historical groundwater level contour maps (USGS, Worts,
G.F., 1951; LSCE, 2000).

There is no known structural (e.g., faulting) or lithologic isolation of the alluvial deposits from
the Pacific Ocean; i.e., the Quaternary Alluvium, Orcutt Fm., Careaga Sand, and Paso Robles
Fm. aquifers continue beneath the Ocean.  Thus, there is geologic continuity that permits
groundwater discharge from the SMVMA to the Ocean, and the potential exists for salt water to
intrude into the coastal (landward) portions of the aquifers if hydrologic conditions within them
were to change.

The aquifer system in the SMVMA is comprised of the Paso Robles Fm., the Orcutt Fm., and the
Quaternary Alluvium (USGS, Worts, G.F., 1951).  The upper member of the Quaternary
Alluvium is consistently finer-grained than the lower member throughout the Valley.  Further,
the upper member becomes finer grained toward the Ocean such that it confines groundwater in
the lower member from the approximate area of the City of Santa Maria's waste water treatment
plant westward (approximately eight miles inland from the coast).  The result of this has been
some artesian conditions in the western valley area (historically, flowing artesian wells were
reported until the early 1940s in the westernmost portion of the Valley) (USGS, Worts, G.F.,
1951).  More recently, many wells belonging to local farmers in the western valley area,
specifically in the Oso Flaco area, began flowing again in response to rising confined
groundwater levels during winter 1999.

Analysis of the geology, groundwater levels, and groundwater quality indicates that the aquifer
system varies across the area and with depth, and this variation was the basis for the shallow and
deep aquifer zone designations of the SMVMA monitoring program (LSCE, 2008).  In the
central and major portion of the SMVMA, there is a shallow unconfined zone comprised of the
Quaternary Alluvium, Orcutt Fm., and uppermost Paso Robles Fm., and a deep semi-confined to
confined zone comprised of the remaining Paso Robles Fm. and Careaga Sand.  In the eastern
portion of the SMVMA where these formations are much thinner and comprised of coarser
materials, particularly in the Sisquoc Valley, the aquifer system is essentially uniform without
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distinct aquifer depth zones.  In the coastal area where the surficial deposits (upper members of
Quaternary Alluvium and Orcutt Fm.) are extremely fine-grained, the underlying formations
(lower members of Quaternary Alluvium and Orcutt Fm., Paso Robles Fm., and Careaga Sand)
comprise a deep confined aquifer zone.

2.1.2 Groundwater Levels

Groundwater levels within the SMVMA have fluctuated greatly since the 1920's, when historical
water level measurements began, with marked seasonal and long-term trends, as shown by a
collection of representative groundwater level hydrographs from various areas throughout the
SMVMA (Figure 2.1-2).  The areas are designated on Figure 2.1-2 for illustrative purposes only,
and include the so-called Coastal, Oso Flaco, Central Agricultural, Municipal Wellfield,
Twitchell Recharge, and Sisquoc Valley areas.  The historical groundwater level hydrographs
illustrate that widespread decline in groundwater levels, from historical high to historical low
levels, occurred between 1945 and the late 1960's.  The declines ranged from approximately 20
to 40 feet near the coast, to 70 feet near Orcutt, to as much as 100 feet further inland (in the area
just east of downtown Santa Maria).  Those declines were observed in both the shallow and deep
aquifer zones, and are interpreted today to have been the combined result of progressively
increasing agricultural (and to a lesser degree, municipal) demand and long-term drier than
normal climatic conditions during that period.

Since then, the basin has alternately experienced significant recharge (recovery) and decline
which, collectively, reflect a general long-term stability as groundwater levels in both aquifer
zones have fluctuated between historical-low and near historical-high levels over alternating
five- to 15-year periods.  Groundwater levels throughout the SMVMA have shown this trend, but
with different ranges of fluctuation (see Figure 2.1-2); and groundwater levels have repeatedly
recovered to near or above previous historical-high levels, including as recently as 2002.  In the
areas along the Santa Maria River, groundwater level fluctuations are greater in the shallow
aquifer zone than the deep (see Twitchell Recharge Area, Central Agricultural Area, and Oso
Flaco Area hydrographs).  Conversely, in the Municipal Wellfield and Coastal Areas,
groundwater level fluctuations are greater in the deep aquifer zone.  Hydrographs from wells
along the coastal portion of the SMVMA show that groundwater elevations have remained above
sea level, with deep (confined) groundwater levels rising enough to result in flow at the ground
surface, throughout the historical period of record.  The periodic groundwater level fluctuation
since the late 1960's (with a long-term stability) have apparently been due to intermittent wet and
dry climatic conditions, with natural recharge during wet periods complemented by supplemental
recharge along the Santa Maria River from the Twitchell Reservoir project (since becoming fully
operational in the late 1960's).  Long-term stability would also appear to be partially attributable
to a general "leveling-off" of agricultural land and water use in the basin since the early to mid-
1970’s, as further described in Chapter 3.

More recently, from 2002 through 2010, groundwater levels in both the shallow and deep zones
gradually declined, with the largest amount visible in portions of the Sisquoc Valley and Oso
Flaco areas.  Particularly in light of prevailing land use and water requirements, this overall
groundwater level decline can be considered to be at least partially due to the fact that Twitchell
Reservoir releases, for in-stream supplemental groundwater recharge, have been well below the
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historical average in most years since 2000 (including no releases in 2009 or 2010), as discussed
in Section 2.2.  The groundwater level decline in the Sisquoc Valley, specifically the lack of full
recovery during the prolonged wet period of the mid-1990s through 2001, is in contrast to the
full recovery observed in the Santa Maria Valley portion of the SMVMA during that time period.
Subsequently, during 2011, groundwater levels across most of the SMVMA rose, at least
partially in response to above average releases from Twitchell Reservoir following above
average rainfall in December 2011 and early 2011.  Importantly, 2011 groundwater levels do not
trigger the Stipulation provisions for defining conditions of severe water shortage because,
among other considerations, they remain within the historical range of groundwater levels
throughout the SMVMA.  Also important is that coastal groundwater levels remain well above
sea level through 2011 and, thus, conditions that would be indicative of potential sea water
intrusion are absent.

Groundwater beneath the SMVMA has historically flowed to the west-northwest from the
Sisquoc area toward the Ocean, and this remained the case during 2011 as illustrated by contour
maps of equal groundwater elevation for the shallow and deep aquifer zones (Figures 2.1-3a
through 2.1-3f).  One notable feature in the contour maps regarding hydrologic conditions in
2011 is the widening of groundwater level contours beneath the central-south and western
portions of the SMVMA.  This indicates a reduced (flatter) groundwater gradient, tending
slightly toward a local pumping depression, likely reflecting ongoing groundwater pumping in
and around the municipal wellfield near the Santa Maria Airport and Town of Orcutt.  In this
area, both agricultural and municipal water supply wells of the City of Santa Maria and the
Golden State Water Company are operated, although municipal pumping in 2011 remained
notably lower than prior to the availability of State Water Project water as discussed in Chapter
3.  The majority of municipal groundwater pumping is conducted from the purveyors’ deep
wells, and the groundwater elevation maps show greater flattening of the gradient in the deep
aquifer zone.  Overall, this has had the effect of slowing (but not stopping or reversing) the
movement of groundwater through that portion of the SMVMA.  However, it should be noted
that agricultural and/or municipal groundwater pumping has been conducted in this area for
many decades, and a generally reduced groundwater gradient has been observed since about
1960 (USGS, Miller, G.A., and Evenson, R.E., 1966; USGS, Hughes, J.L., 1977; LSCE, 2000).

Also notable is the overall seasonal difference in shallow and deep zone water levels across the
SMVMA from early spring through the fall period.  Some decline was observed between
February and April (early and late spring contour maps, respectively) with additional decline
through late October in areas distant from the Santa Maria River, presumably reflecting
groundwater pumping during the year.  In areas near the River however, groundwater levels rose
between spring and fall 2011, likely due to  substantial recharge from Twitchell Reservoir
releases and Sisquoc River discharge beginning as early as February and continuing through the
year.

During both spring and fall periods, and particularly in the western portion of the SMVMA, a
seaward gradient for groundwater flow was maintained in both aquifer zones.  Importantly,
coastal groundwater levels in both aquifer zones remained well above sea level, with
groundwater elevations typically exceeding 15 feet, MSL.
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Lastly, with support from the TMA and through the efforts of the SMVWCD in 2011,
groundwater levels were measured in almost 20 additional shallow and deep wells during the fall
period.  The groundwater level data from those wells, which are typically measured by the USGS
in spring but not fall, provided greater areal coverage of fall groundwater level contours
(generally equivalent to spring period coverage) across the SMVMA (see Figures 2.1-3c and 3f).

2.1.3 Groundwater Quality

Groundwater quality conditions in the SMVMA have fluctuated greatly since the 1930's, when
historical water quality sampling began, with marked short- and long-term trends.  Groundwater
quality in the SMVMA historically reflected the various natural sources of recharge to the
aquifer system, most notably streamflows of the Cuyama and Sisquoc Rivers that provided
recharge along the Santa Maria River.  The great majority of groundwater in the SMVMA,
primarily in the eastern and central portions of the Santa Maria Valley and in the Sisquoc Valley,
had historically been of a calcium magnesium sulfate type originating from the Cuyama and
Sisquoc River streamflows.  Groundwater had historically been of better quality toward the
Orcutt Upland, Nipomo Mesa, the City of Guadalupe, and coastal areas (Lippincott, J.B., 1931).

With development of the Valley and surrounding areas in the 1940's through 1970's, including
expansion of the agricultural and urban areas and addition of the Twitchell Reservoir project,
groundwater quality conditions changed within the SMVMA.  The changes included
improvement of the general groundwater quality in the eastern to central part of the Santa Maria
Valley in and near the area of Twitchell Reservoir recharge, including the current-day municipal
wellfield near the Town of Orcutt.  Degradation in groundwater quality occurred further west
and downgradient in the Valley, specifically with elevated general mineral and nitrate
concentrations (USGS, Hughes, J.L., 1977).

Subsequently, from the 1970's through 2011, general mineral concentrations in groundwater
have remained essentially unchanged, including the occurrence of better quality water in the
SMVMA’s eastern, central, and southern portions and poorer quality water to the west.  Further,
groundwater quality is generally slightly better in the deep aquifer zone compared to the shallow,
as shown by a map with representative historical groundwater quality graphs from areas
throughout the SMVMA (Figure 2.1-4).  While groundwater quality data from 2011 for the
SMVMA are extremely sparse (recommendations for water quality monitoring are addressed in
Chapter 5), assessment of those data indicates that, during 2011, specific conductance values in
the shallow aquifer zone generally ranged between 1,100 and 1,500 umho/cm in the Twitchell
Recharge and Municipal Wellfield Areas, and were about 1,600 umho/cm in the Coastal Area.
Specific conductance values in the deep zone were between 1,200 and 1,600 umho/cm in the
Twitchell Recharge Area; between 900 and 1,100 umho/cm in the Municipal Wellfield Area; and
generally less than 1,600 umho/cm in the Coastal Area (less than 1,100 umho/cm in groundwater
deeper than 600 feet).  No specific conductance data were available in 2011 for the deep zone in
the Sisquoc Valley.  Overall, specific conductance values in the SMVMA generally remain at or
below the California Department of Public Health’s secondary standard of 1,600 umho/cm.

In contrast to the stability in general groundwater quality concentrations observed during this
recent period, nitrate concentrations in shallow groundwater have progressively increased.  In
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some cases, the increase has been to the point where municipal purveyors have had to reduce or
cease pumping from water supply wells with shallow zone completions, or install a packer to
isolate production from the deep zone, in order to comply with drinking water standards.  In
2011, nitrate-as-nitrate (NO3-NO3) concentrations in shallow groundwater remained elevated, in
many areas above the primary drinking water standard of 45 mg/l.  In the Twitchell Recharge
Area, nitrate concentrations appeared slightly higher in 2011 than 2010, but with a great increase
reported for well 10N/33W-20H1, from 90 to almost 110 mg/l (see Figure 2.1-4).  Perhaps more
indicative of some localized farming activity, nitrate concentrations in this well have
substantially fluctuated over the last decade, from less than 20 mg/l in 2002 to 110 mg/l in 2005,
down to 40 mg/l by 2008, before the latest increasing trend through 2011.  Nitrate concentrations
in the Municipal Wellfield Area continue a slight increasing trend from just above 50 mg/l a
decade ago to about 65 mg/l currently.  In the Coastal Area, nitrate concentrations in shallow
groundwaterremained non-detect (less than 0.18 mg/l).

Compared to widespread elevated nitrate concentrations in shallow groundwater, deep
groundwater concentrations remain markedly lower, generally less than 10 mg/l.  Exceptions to
this have been two deeper wells in the south-southeast part of the Valley (9N/33W-02A7 and
9N/34W-03F2), with nitrate concentrations between 30 and 35 mg/l, and some coastal deep
monitoring wells with nitrate levels exceeding 75 mg/l, as discussed below.

Of particular importance to ongoing assessment of potential conditions of sea water intrusion are
the groundwater quality data from two sets of coastal monitoring wells.  During an investigation
conducted in the late 1960's, for which the monitoring well sets were constructed, localized areas
of degraded shallow groundwater were identified but concluded at the time to be due to
environmental factors other than intrusion (California DWR, 1970).  Review of the coastal
monitoring results through 2011, in particular specific conductance values, provides an
indication of whether sea water intrusion has occurred in the coastal SMVMA; review of coastal
nitrate concentrations provides a measure of the extent and magnitude of water quality
degradation from land use activities further inland.

Since the commencement of coastal groundwater quality monitoring, including in 2011, coastal
groundwater has continued to show elevated but largely unchanging specific conductance values.
Shallow groundwater at the southerly monitoring well set (10N/36W-02Q, shallow well 02Q7,
Figure 2.1-4) had values of about 1,500 umho/cm in 2011, substantially lower than the 2,200
umho/cm value reported in 2010.  Deep groundwater values (wells 02Q1, 02Q3, and 02Q4) have
been lower, between 900 and 1,000 umho/cm over the last 30 years.  Groundwater at the more
northerly monitoring well set (11N/36W-35J) shows more variation in specific conductance
values with depth, from 1,100 umho/cm in the deepest well (35J2), increasing to 1,500 umho/cm
in the next deepest well (35J3), to 1,900 umho/cm in the next deepest well (35J4).  Specific
conductance values in the shallowest well (35J5) have gradually risen throughout the monitoring
period through 2011 from about 1,400 to 1,700 umho/cm.

Some coastal groundwaters, specifically in the deep aquifer zone near the northerly monitoring
well set (11N/36W-35J), have shown gradually increasing degradation from nitrate, including
through the present.  Nitrate (as nitrate) concentrations have steadily risen from a range of 5 to
10 mg/l in the 1980’s to between 37 and 77 mg/l in 2011 (see Figure 2.1-4).  In contrast,
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groundwaters in all aquifer zones near the southerly monitoring well set (10N/36W-02Q) have
consistently shown very low concentrations of nitrate through the present (historical water
quality graphs for these wells are provided in Appendix C).  Shallow groundwater continued to
have non-detectable levels of nitrate (less than 0.18 mg/l) and deep groundwater concentrations
remained below 3 mg/l through 2011.  Nitrate concentrations in the deepest groundwater,
specifically below a depth of 600 feet, along the coast (at both well sets) remain stable with
values of 3 mg/l or less.

Overall, the groundwater quality monitoring results from 2011 indicate general mineral quality
conditions remain stable across the SMVMA and in particular along the coast, with no indication
of sea water intrusion.  Specific conductance values remain elevated in groundwater in all areas,
to levels generally ranging between 900 and 1,600 umho/cm.  In contrast, degradation from
nitrate remains in shallow groundwater across the SMVMA, with concentrations in some areas
well above the primary drinking water standard of 45 mg/l.  A long-term gradual increase in
nitrate concentrations continues in deep groundwater at the northerly portion of the coast, to
between 37 and 77 mg/l, while they remained less than 10 mg/l in deep groundwater at the
municipal wellfield.

2.2 Twitchell Reservoir Operations

In order to describe Twitchell Reservoir operations, monthly records of reservoir stage, storage,
and releases were updated and recorded observations of reservoir conditions were noted.  The
historical stage, storage, and releases, including through 2011, are described in relation to
observed climatic conditions in the SMVMA.

2.2.1 Reservoir Stage and Storage

Historical stage and storage in Twitchell Reservoir, for which reliable records begin in 1967,
indicate a typical seasonal rise with winter and spring rain, followed by decline through
subsequent spring and summer releases.  Reservoir stage has risen to as high as about 640 feet
msl, corresponding to storage of nearly 190,000 acre-feet, on several occasions during the winter
and spring months of years during which rainfall amounts were substantially higher than
average.  Historical rises in stage have been rapid, occasionally over one or two months, with
subsequent declines gradually spread over the subsequent year or multiple years.  During those
years when releases have essentially emptied the reservoir for purposeful supplemental
groundwater recharge through the Santa Maria River channel, the dam operator recorded the
associated minimum reservoir stage, which has risen over time from about 480 feet msl in 1968,
to 525 feet msl since 1986.  This rise reflects the long-term filling of former dead pool storage
(about 40,000 acre-feet below the reservoir outlet for release from conservation storage) with
sediment that has naturally occurred with operation of the project (SMVWCD, 1968-2011).
These seasonal fluctuations and long-term rise in minimum stage, shown in relation to the
reservoir conservation, flood control, and surcharge pools, are illustrated in a graph of historical
reservoir stage and storage (Figure 2.2.1a).

It is noteworthy that the sedimentation of the former dead pool storage below the conservation
outlet in Twitchell Reservoir has not impeded the conservation of runoff for subsequent release
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for downstream groundwater recharge.  Except for a few individual years over the life of the
reservoir, accumulated storage in any year has been less than the designated active conservation
pool of 109,000 af.  In the infrequent wet years when greater storage could be conserved, e.g.
1969, 1978, 1983, 1995, and 1998, the SMVWCD has been permitted to temporarily utilize
some of the dedicated flood control pool (89,000 af) to conserve those additional inflows and
then shortly release them for downstream recharge.  Total storage has never exceeded the
combined conservation pool and flood control pool storage volume (198,000 af) and has never
invaded the uppermost surcharge pool (159,000 af above the conservation and flood control
pools) in the overall reservoir.

Reservoir storage has historically risen to between 150,000 and nearly 190,000 acre-feet (af)
during the winter and spring months of years during which rainfall was substantially higher than
average, with storage commonly below 50,000 af during most other years.  As can be seen on
Figure 2.2-1a, reservoir storage has repeatedly dropped to essentially zero during periods of
below-average rainfall, including those associated with drought conditions in 1976-77 and 1987-
90.  Reservoir storage was also essentially zero during most of 2000 through 2004 as a result of a
drier climatic period that began in 2001.  About 50,000 af of storage were accrued in both 2005
and 2006, all of which was released for downstream groundwater recharge.  There was
essentially no storage in 2007 and, during 2008, reservoir storage reached a maximum of about
20,000 af in March before being almost entirely released for recharge by the end of the year.  In
2009, a total of only about 1,000 af accrued in February, after which storage rapidly declined
through reservoir evaporation and seepage.  Storage accrued in early 2010 to 14,000 af with a
rapid increase to almost 40,000 af in response to more than nine inches of rainfall during
December without conducting any releases.  Above average rainfall continued into early 2011,
building storage to almost 93,000 af in April, with releases commencing in February and
continuing through December.

2.2.2 Reservoir Releases

Twitchell Reservoir annual releases for in-stream groundwater recharge since 1967 have ranged
from zero during low rainfall years and drought periods to a maximum of 243,660 af in 1998, as
illustrated in a bar chart of annual reservoir releases (Figure 2.2-1b).  In general, and most
notably in the Twitchell Recharge Area, groundwater levels have tended to track Twitchell
releases since the beginning of Reservoir operations (see Figure 2.1-2 and 2.2-1b).  The long-
term average annual release amount for the period 1967 through 2011 is 52,800 afy, with below-
average releases during slightly more than half of those years.  The five-year period from 1995
through 1999 is notable for continual releases in amounts well above the annual average,
reflecting a wetter climatic period from 1993 through 1998.  Also notable are multiple year
periods when releases dropped to zero, specifically from 1987 through 1990 and from 2002
through 2004, reflecting the drier climatic conditions during those periods of time.  While
releases in 2005 and 2006 amounted to about 106,000 and 80,000 af, respectively, drier climatic
conditions persisted with no releases for in-stream groundwater recharge in 2009 or 2010.  The
release of nearly 90,000 af of water from Twitchell Reservoir was conducted from February
through December 2011, with the highest amounts during the months of June through
September.



14

As described in the SMVMA 2010 annual report, project work was completed at the Twitchell
Dam in late 2009 and early 2010 that included removal of sediment from 1,100 feet of tunnel and
gate chamber, effectively restoring the dam outlet works, service gates, and stilling basin to full
operational status.  Also in 2010, additional project work was completed including sediment
removal from the dam outlet tunnel, stilling basin, keyhole, and 1,600 linear feet of the Cuyama
River immediately downstream of the dam (T. Gibbons, personal communication).  This project
work restored the conservation release function of the Twitchell project and provided for
enhanced flood control immediately downstream of the dam and groundwater recharge in the
Santa Maria Valley during 2011.

2.2.3 Instream Steelhead Fisheries Study

An instream steelhead fisheries study was recently completed for the Santa Maria, Sisquoc, and
Cuyama Rivers watershed (Stillwater Sciences, April 2012), and discussion of the study,
primarily its recommendations, is provided herein.  The stated purpose of the study was “to
characterize the historical and current conditions of instream flow in the Santa Maria River and
to determine what, if any, modifications to the current flow regime would improve upstream
passage for adult steelhead, through the mainstem into the upper watershed, and downstream
passage of juvenile steelhead through the mainstem to the estuary and ocean.”

The basic premise of the study is that a return to the pre-Twitchell Dam flow regime, through
some modification of Twitchell Reservoir releases, would be sufficient to improve steelhead
migration into the future.  Thus, the study objectives were to characterize differences in pre- and
post-Twitchell Dam flow regimes, including discharge rates, flow durations, frequency of
steelhead passage events upstream and downstream, and infiltration losses along a 5-mile
“critical passage” reach of the Santa Maria River near Bonita School Crossing.  Steelhead
passage criteria, both hydraulic and temporal, were estimated, and studies to determine the flow
regime supporting those criteria were conducted by varied methods, including:

analyses of historical discharge records in the Sisquoc, Cuyama (including Twitchell
Reservoir releases), and Santa Maria Rivers;

calculation by Manning’s Equation of stream water width, depth, and velocity associated
with varying discharge rate at numerous channel transects in the “critical passage” reach
of the Santa Maria River;
field measurement of stream water width, depth, and velocity during varying flow events
at channel transects in the “critical passage” reach; and

simulation by a simplified coupled surface water:groundwater model of stream discharge
and infiltration losses along the Sisquoc and Santa Maria Rivers from Garey to the
estuary.

Of note from the study results is a finding that the post-Twitchell Dam flow regime has resulted
in slightly less frequent steelhead passage events compared to the pre-Twitchell period; further,
infiltration losses along the migration length of the Sisquoc and Santa Maria Rivers were simply
estimated to range between 300 and 450 cfs.
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A summary of study assumptions regarding minimum stream discharge rates and durations
supportive of the hydraulic criteria (i.e., water depth and width) for steelhead passage include:

Initiation of upstream migration of adult steelhead would be coincident with flows of 250
cfs in the “critical passage” reach of the mainstem Santa Maria River.

Upstream adult steelhead passage would require at least three days of flow greater than or
equal to 250 cfs the “critical passage” reach of the mainstem Santa Maria River, as
measured in the vicinity of the Bonita School Road and Highway 1 crossings.  Flows of
at least 150 cfs would be required in the lower Sisquoc River to achieve passage through
that reach.

Downstream juvenile passage would require at least one day of flow greater than or equal
to 150 cfs through the “critical passage” reach of the mainstem Santa Maria River, with at
least two preceding days of passable flows in the upstream Sisquoc River.

Study recommendations comprise a “strategy” to increase flow in the Cuyama River when the
Sisquoc River is flowing at a rate that, historically (pre-Twitchell), would have resulted in
potentially suitable steelhead-passage conditions in the mainstem Santa Maria River.  As stated
in the report, recommendations include:

Flow augmentation from releases at Twitchell Dam to improve steelhead passage
windows should occur in accord with the following rules during the months of
December-April.

Flow augmentation (releases) should occur when average daily flows in the lower
Sisquoc River, as measured at the Garey gage, are between 350 and 550 cfs and have
already remained at or above that level for at least two previous days.  Once started, the
releases should occur if/as needed to ensure passage flows in the mainstem Santa Maria
River for at least three days.

Flow augmentation (releases) should be sufficient to maintain flows in the critical reach
of the mainstem Santa Maria River at 250 cfs; absent direct measurement of flow, this is
assumed to be achieved with combined discharge from the Sisquoc and Cuyama Rivers
of 600 cfs (i.e., transmission losses are 350 cfs unless observations show otherwise).

Flow augmentation (releases) to support steelhead passage should not occur, or should
stop once started, if (a) discharges fall below 150 cfs in the lower Sisquoc River, or (b)
twelve or more days of adult steelhead-passable conditions have been achieved during the
current water year.

It is estimated in the study that implementation of these recommendations would result in an
average volume between 1,000 to 1,500 afy of augmentation releases from Twitchell Reservoir;
that is, releases for the purpose of augmenting streamflow for steelhead migration that would
therefore not be available for recharging the groundwater basin.
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A number of points can be made regarding the study and recommendations, perhaps most
importantly that:

1) no description is provided of steelhead populations in the Santa Maria and Sisquoc
Rivers, either observed in the pre-Twitchell Dam period or predicted with
implementation of the study recommendations, so it is unknown what improvement in
steelhead fisheries can be anticipated for such an “investment” of basin water supply;

2) diversion of Twitchell water supply to augment streamflows that are ultimately lost from
the basin constitutes a permanent, long-term reduction in recharge to the groundwater
basin, when no surplus condition or alternate water supply has been identified in the
basin to support this diversion;

3) no simulation or prediction was made of potential effects on groundwater levels and
quality in the basin from implementation of the recommendations, namely the reduced
recharge to the basin;

4) while the reason for conducting the study was to fulfill requirements of the California
Department of Fish and Game, it remains to be clarified whether there is any compelling
basis for implementing the study recommendations; and

5) related to the previous point is the need to resolve any conflict between said compelling
basis, should it exist, and the 2005 Stipulation for the groundwater basin resulting from
the basin adjudication, that specifies among other things directives for managing the
basin, including Twitchell recharge operations, and awards rights to recover return flows
from the importation of SWP water.

Discussion of these points is provided in the Recommendations section of this annual report.

2.3 Streams

The surface water hydrology of the SMVMA is characterized in this section, specifically the
current conditions in relation to historical trends in stream discharge and quality.

2.3.1 Discharge

The main streams entering the SMVMA are the Cuyama and Sisquoc Rivers; these rivers join on
the Santa Maria Valley floor near Garey and become the Santa Maria River, which drains the
Valley from that point westward (see Figure 1.3-2).  The headwaters of the Sisquoc River
include a portion of the San Rafael Mountains and Solomon Hills, and the River’s main
tributaries within the SMVMA are Foxen, La Brea, and Tepusquet Creeks.  Streamflow in the
Sisquoc River and its tributary creeks have remained unimpaired through the present.  The
Cuyama River drains a portion of the Sierra Madre Mountains, including the Cuyama Valley,
and streamflow into the Santa Maria River has been controlled since construction of Twitchell
Dam between 1957 and 1959.  The Santa Maria River receives minor streamflows from two
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small tributaries, Suey and Nipomo Creeks, along its course toward the City of Guadalupe and
the Pacific Ocean.  In the southern portion of the SMVMA, Orcutt Creek drains a portion of the
Solomon Hills (Solomon Canyon) and the Orcutt area, receives intermittent flow from Graciosa
Canyon, before ending near Betteravia.

Stream discharge in the Cuyama River below the dam, recorded during the initial period of
Twitchell project operations between 1959 and 1983, averaged 37,350 afy. As discussed above,
Twitchell Reservoir releases have averaged 52,800 afy from 1967 through 2011.  The historical
variation in reservoir releases and Cuyama River streamflow is shown in a bar chart of annual
surface water discharge for the River (Figure 2.3-1a).  Cuyama River stream discharge, which
comprises the largest source of SMVMA groundwater recharge, has ranged over the historical
period of record from no streamflow during several drought years, including as recently as 2010,
to a high of almost 250,000 af during 1998.  Stream discharge in 2011 from Twitchell releases
was almost 90,000 af, well above the 1967-2011 average of 52,800 afy.

Stream discharge in the Sisquoc River, recorded at gauges at the southeast end of the Sisquoc
plain and further downstream near the town of Garey, averages 38,000 (absent data from years
1999-2007) and 39,500 afy, respectively, over the historical period of record.  The downstream
gauge provides a measure of the stream discharge entering the SMVMA from the Sisquoc plain,
and it reflects inflow from the headwaters of the Sisquoc River and its tributaries, as well as
gains from and losses to the shallow aquifer in the Sisquoc plain.  The historical variation in
Sisquoc River streamflow is shown in a bar chart of annual surface water discharge for the River
at both gauges (Figure 2.3-1b).  Sisquoc River stream discharge, which comprises a large source
of SMVMA groundwater recharge, has ranged over the historical period of record from no
streamflow during several drought years to over 300,000 af during 1998; the 2011 annual
discharge into the SMVMA was well above average, approximately 160,000 af.  Of note is that
the upstream gauge (“near Sisquoc”) was non-operational, and thus no data are available, from
1999 through 2007.  Further, discharge amounts in the tributaries Foxen, La Brea, and Tepusquet
Creeks have not been recorded since the early 1970's (early 1980's for the latter creek), when
gauge operations were discontinued.  As a result, the net amount of groundwater recharge in the
Sisquoc plain from the Sisquoc River currently cannot be quantified.  Reestablishment and
monitoring of these currently inactive gauges (Foxen, La Brea, and Tepusquet Creeks), as
previously outlined in the SMVMA Monitoring Program and recommended in this annual report,
would provide for better understanding of the distribution of recharge along the Sisquoc River.

Streamflow in the Santa Maria River has been recorded at two gauges during varying periods of
time (see Figure 1.3-2).  At the Guadalupe gauge, which was operational between 1941 and
1987, stream discharge ranged from no streamflow during numerous years to almost 185,000 af
during 1941, and averaged 26,800 afy prior to the commencement of Twitchell project
operations compared to 17,600 afy during the period of Twitchell project operations.  The
historical variation in Santa Maria River streamflow is shown in a bar chart of annual surface
water discharge for the River (Figure 2.3-1c). The reduction in streamflow at Guadalupe is
attributed to Twitchell project operations, which are intended to maximize recharge along the
more permeable portion of the River streambed by managing reservoir releases to maintain a
“wetline” (downstream extent of streamflow) only as far as the Bonita School Road Crossing.
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Supplemental recharge to the Santa Maria Valley from Twitchell project operations has been
estimated to be about 32,000 afy based on comparison of pre- and post-project net losses in
streamflow between Garey and Guadalupe (LSCE, 2000).  The estimation does not account for
changes in climatic conditions between the pre- and post-project periods or losses/gains along
the Santa Maria River due to other processes, which could result in changes in the amount of
water available for recharge over time.  As a result of discontinued stream discharge
measurements at Guadalupe since 1987, combined with the lack of gauged data for Suey and
Nipomo Creeks, the net amount of groundwater recharge in the Santa Maria Valley from the
Santa Maria River currently cannot be updated.  Reestablishment and monitoring of these
currently inactive gauges (Suey Creek, Nipomo Creek, and Santa Maria River at Gaudalupe), as
previously outlined in the SMVMA Monitoring Program and recommended in this annual report,
would provide for better understanding of the distribution of streamflow and recharge along the
Santa Maria River.

Stream discharge in the Santa Maria River has also been recorded more recently at a gauge at
Suey Crossing northeast of the City of Santa Maria.  However, these data are reported only
sporadically, as for years 1999 and 2006, or not at all, as in 2000 through 2005.  The discharge
data for 2009 through 2011 remain problematic due to uncertainties in streamflow rating curves;
however, future acquisitions of the discharge data from this gauge will also enhance an
understanding of streamflow and recharge along the Santa Maria River.

Stream discharge in Orcutt Creek, recorded at Black Road crossing from 1983 through the
present (absent data from years 1992 through 1994), averages about 1,500 afy, ranging from
essentially no streamflow during several years to just over 10,000 af in 1995; in 2011, stream
discharge was above average, approximately 2,500 af.  The historical variation in streamflow is
shown in a bar chart of annual surface water discharge for the creek (Figure 2.3-1d).  While
essentially all streamflow recorded at the gauge ultimately provides groundwater recharge to the
SMVMA, it is not known how much groundwater recharge or discharge occurs upstream from
the gauge, specifically between the gauge and the point where Orcutt Creek enters the SMVMA.

2.3.2 Surface Water Quality

The majority of recharge to the SMVMA has historically derived from streamflow in the Santa
Maria River originating from the Cuyama and Sisquoc Rivers.  Thus, groundwater quality in
much of the SMVMA has historically reflected the water quality of streamflow in the Cuyama
and Sisquoc Rivers.  Water quality in the rivers depends on the proportion and quality of the
rainfall runoff and groundwater inflow contributing to streamflow in their respective watersheds
above the Santa Maria Valley.  The Cuyama River watershed includes the Cuyama Valley,
which is reported to be underlain by geologic formations containing large amounts of gypsum;
the Sisquoc River watershed is primarily steep terrain underlain by consolidated rocks (USGS,
Worts, G.F., 1951).

The quality of the streamflow in both the Cuyama and Sisquoc Rivers has historically been of a
calcium magnesium sulfate type, although the Sisquoc River contains slightly less sulfate and
more bicarbonate than the Cuyama River.  The Cuyama River quality has improved at two points
in time during the historical period, specifically the mid-1940's and the late 1960's (USGS,
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Hughes, J.L., 1977).  The improvement observed in the mid-1940's is thought to be due to
agricultural development of the Cuyama Valley that was supported by increased groundwater
pumping in that Valley for irrigation.  The increased pumping lowered groundwater levels in the
Cuyama Valley, in turn reducing groundwater inflow to the Cuyama River, thereby reducing the
contribution of dissolved salts (sulfate in particular) to the River.  The improvement observed in
the late 1960's is thought to be due to implementation of Twitchell Reservoir project operations,
which facilitated conservation of Cuyama River runoff and augmented recharge to the Santa
Maria Valley groundwater basin.  Specifically, the higher streamflow events in the Cuyama
River that previously discharged to the ocean are of a better quality due to dilution by greater
rainfall runoff.  Releases from Twitchell Dam therefore contain a lower amount of dissolved
salts than the Cuyama River streamflows from the period preceding the project.  The
improvement in Cuyama River water quality from both of these developments is summarized in
Table 2.3-1.  More recent water quality data for the River were unavailable for review for this
report.

Table 2.3-1
Selected General Mineral Constituent Concentrations

Cuyama River below Twitchell Reservoir
(USGS, Hughes, J.L., 1977)

Years Years Years
Constituent 1906 and 1941 1958 - 1966 1967 - 1975
Specific Conductance (umho/cm) 1,700 - 4,500 1,300 - 2,400 750 - 2,100
Sulfate (mg/l) 700 - 1,700 450 - 700 190 - 550
Chloride (mg/l) 90 - 140 50 - 100 25 -85

Water quality in the Sisquoc River likely has remained relatively unchanged since 1906 although
much fewer historical data are available than for the Cuyama River.  The water quality
concentrations measured between 1940 and 1975 are lower than observed in the Cuyama River
during any of the above periods of time, with approximately 1,100 umho/cm specific
conductance, 350 mg/l sulfate, and 20 mg/l chloride (USGS, Hughes, J.L., 1977).  Review of
more recent water quality data indicate that specific conductance values have remained
essentially unchanged, ranging from 900 to 1,200 umho/cm, from 1975 through to the present, as
seen in a graph of Sisquoc River water quality (Figure 2.3-2a).  The latter data have been
collected essentially monthly, and a slight seasonal variation in specific conductance is visible in
most years, with values increasing as discharge decreases.  The Sisquoc River has also been
monitored for nitrate since 1975 on an annual basis, with NO3-NO3 concentrations at or below
reporting limits.

The Sisquoc River data described above were collected at the upstream gauge (near Sisquoc) at
the point where the river enters the Sisquoc plain and, thus, do not fully describe the quality of
flows entering the Santa Maria Valley further downstream near Garey.  Limited historical water
quality data for the Sisquoc River near Sisquoc and near Garey, and for its tributary streams,
indicate that the quality of streamflows entering the Sisquoc plain are slightly improved by
tributary inflows (USGS, Hughes, J.L., 1977).
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In contrast to the quality of streamflows in the Cuyama and Sisquoc Rivers, the quality of Orcutt
Creek flows is highly degraded, with specific conductance values typically fluctuating between
1,100 and 3,500 umho/cm, with values exceeding 5,500 umho/cm in 2005 and 2006.
Subsequently, specific conductance values have declined to the previous range, as seen in a
graph of Orcutt Creek historical water quality (Figure 2.3-2b).  Orcutt Creek flows also became
highly degraded by nitrate, with NO3-NO3 concentrations remaining above the health-based
standard of 45 mg/l since 2005, exceeded 125 mg/l in 2007 through 2009, and declined to about
70 mg/l in 2011.

An additional surface water monitoring point is on Green Canyon, a drainage canal that courses
from south of Guadalupe westward and, with other small drainages, joins the Santa Maria River.
Specific conductance values were 2,200 umho/cm in the late 1980’s, after which they have
greatly fluctuated between 900 and 3,100 umho/cm.  Nitrate (as nitrate) concentrations ranged
from 60 to 80 mg/l in the late 1980’s and have since substantially increased to range between
100 and 200 mg/l.  However, no water quality data have been available since 2009.

2.4 Climate

The climatic data reported for the SMVMA are characterized in this section, specifically the
current conditions in relation to historical trends in precipitation and evapotranspiration data.

2.4.1 Precipitation

At least three precipitation gauges are or have been located in the SMVMA, specifically at
Guadalupe, Santa Maria (currently at the Airport and previously downtown), and Garey (see
Figure 1.3-2).  The average annual rainfall measured at the Santa Maria Airport gauge, the most
centrally located of the three gauges, is 12.99 inches, as shown in a bar chart of historical
precipitation (Figure 2.4-1).  Historically, the majority of rainfall occurs during the months of
November through April and, while over nine inches of rain occurred in December 2010, total
rainfall in calendar year 2011 was close to the average at 13.47 inches with almost six inches
falling in March alone, as shown in Table 2.4-1.

Long-term rainfall characteristics for the SMVMA are reflected by the cumulative departure
curve of historical annual precipitation (on Figure 2.4-1), which indicates that the SMVMA has
generally experienced periods of wetter than normal conditions alternating with periods of drier
than normal to drought conditions.  Wet conditions prevailed from the 1930's through 1944,
followed by drier conditions from 1945 through the late 1960's.  Subsequently, there have been
shorter periods of alternating wet and dry conditions, including the most recent cycle of a wet
period in the early-1990's to 1998, followed by a period of slightly dry conditions from 2001
through 2009.  This pattern of fluctuations in climatic conditions closely corresponds to the long-
term fluctuations in groundwater levels described in section 2.1.2, including the substantial
decline observed between 1945 and the late 1960's and the subsequent repeating cycle of decline
and recovery between historical-low and historical-high groundwater levels.  Although the total
rainfall in 2010 greatly exceeded the long-term average, a large portion of rainfall occurred in
December following the measurement of fall groundwater levels.  The rise in groundwater levels
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observed through 2011 in much of the SMVMA is attributed in large part to the recharge of
runoff generated from the December 2010 rainfall and subsequent above average rainfall in early
2011 along the Sisquoc, Cuyama, and Santa Maria Rivers.

2.4.2 Evapotranspiration

Three CIMIS climate stations were initially operated within the SMVMA for varying periods of
time, specifically at Santa Maria, Betteravia, and Guadalupe between 1983 and 1997 (see Figure
1.3-2).  Subsequently, CIMIS stations began operating near Sisquoc and on the southern Nipomo
Mesa, the latter located just outside of the SMVMA, with climate data available for full calendar
years beginning in 2001 and 2007, respectively.  These five stations have recorded daily
reference evapotranspiration (ETo) and precipitation amounts, with annual ETo values typically
ranging between 42 and 53 inches and averaging about 48 inches, as shown in a bar chart of the
historical ETo values for the SMVMA (Figure 2.4-2).

Daily climate data for 2011 from the Nipomo and Sisquoc stations are listed in Table 2.4-2,
which shows that annual ETo and precipitation amounts were 43.58 and 16.54 inches,
respectively, at Nipomo and 47.54 and 30.36 inches, respectively, at Sisquoc.  As reported in the
2010 annual report, a CIMIS climate station located on the floor of the Santa Maria Valley
(“Santa Maria II” near the Santa Maria airport, see Figure 1.3-2) was reestablished in April 2011.
The reference ETo and precipitation data collected at this new station from April through
December are provided in Table 2.4-2; however, lacking January through March data, the annual
amounts are unknown.

Evapotranspiration was highest during the months of April through August at all three stations.
The 2011 precipitation recorded at the Nipomo station, 16.54 inches, was the most similar to the
amount observed at the Santa Maria Airport precipitation gauge, 13.47 inches.  In contrast, the
precipitation recorded at the Sisquoc station, 30.36 inches, greatly exceeded that observed at the
Airport gauge.  For this reason, and as described in the next chapter, the 2011 precipitation data
from the Airport gauge, the average of the ETo data recorded at the Nipomo and Sisquoc stations
for the months of January through March, and the average of the ETo data from all three CIMIS
stations for the months of April through December were utilized in the estimation of agricultural
water requirements for the SMVMA in 2011.
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Figure 2.1-3a
Contours of Equal Groundwater Elevation, Shallow Zone, Early Spring (March 7 - 24) 2011

Santa Maria Valley Management Area
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Groundwater Elevation Contour (ft, NGVD29)

Santa Maria Valley Management Area Boundary

´

Groundwater Elevation Data used for Contouring

*Coastal Well Monitoring Frequency Limited

Well ID Date RPE DTW WSE Agency
09N/32W-06D1 3/8/2011 435 130 305 USGS
09N/32W-16L1 3/8/2011 468 68.98 399 USGS
09N/32W-22D1 3/7/2011 495 34.6 460 USGS
09N/32W-23K1 3/7/2011 532 15.66 516 USGS
09N/33W-24L1 3/9/2011 531 199.19 332 USGS
09N/34W-03A2 3/24/2011 270 197.55 72 USGS
09N/34W-08H1 3/8/2011 222 121.39 101 USGS
10N/33W-07M1 3/8/2011 255 125.75 129 USGS
10N/33W-07R1 3/7/2011 270 112.92 157 USGS
10N/33W-16L1 3/9/2011 295.8 66.95 229 USGS
10N/33W-18G1 3/8/2011 273 125.65 147 USGS
10N/33W-19B1 3/8/2011 275 120.97 154 USGS
10N/33W-20H1 3/9/2011 300 110.57 189 USGS
10N/33W-21P1 3/8/2011 314 102.8 211 USGS
10N/33W-28A1 3/9/2011 325 93.74 231 USGS
10N/33W-35B1 3/9/2011 350 64.67 285 USGS
10N/34W-06N1 3/7/2011 152 84.44 68 USGS
10N/34W-09D1 3/7/2011 183 111.46 72 USGS
10N/34W-13C1 3/8/2011 249 144.28 105 USGS
10N/34W-13G1 3/8/2011 253 143.51 109 USGS
10N/34W-13J1 3/8/2011 260 135.29 125 USGS
10N/34W-14E4 3/7/2011 220 143.28 77 USGS
10N/34W-20H3 3/7/2011 180 106.92 73 USGS
10N/35W-24B1 3/7/2011 145 77.6 67 USGS
10N/35W-24Q1 3/7/2011 162 93.05 69 USGS
10N/36W-02Q7* 11/30/2010 15.2 0.88 14 USGS
11N/34W-29R2 3/9/2011 170 91.12 79 USGS
11N/34W-33J1 3/8/2011 190 94.21 96 USGS
11N/35W-22C2 3/18/2011 241.5 215.02 26 Woodlands
11N/36W-12C1* 4/15/2011 18.7 10.27 8 SLODPW
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Figure 2.1-3b
Contours of Equal Groundwater Elevation, Shallow Zone, Late Spring (March 31 - April 25) 2011

Santa Maria Valley Management Area
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Groundwater Elevation Contour (ft, NGVD29)

Santa Maria Valley Management Area Boundary
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Groundwater Elevation Data used for Contouring

*Coastal Well Monitoring Frequency Limited

Well ID Date RPE DTW WSE Agency
10N/33W-18G1 3/31/2011 273 114.62 158 SMVWCD
10N/33W-19B1 3/31/2011 275 119.52 155 SMVWCD
10N/33W-21P1 4/3/2011 314 100.46 214 SMVWCD
10N/33W-27G1 3/31/2011 338 88.47 250 SMVWCD
10N/33W-28A1 3/31/2011 325 90.29 235 SMVWCD
10N/34W-06N1 4/1/2011 152 83.56 68 SMVWCD
10N/34W-09D1 3/31/2011 183 110.26 73 SMVWCD
10N/34W-14E4 3/31/2011 220 142.22 78 SMVWCD
10N/34W-20H3 4/1/2011 180 106.1 74 SMVWCD
10N/34W-28A2 3/31/2011 217 145.21 72 SMVWCD
10N/35W-11J1 3/31/2011 133 64.01 69 SMVWCD
10N/35W-24B1 3/31/2011 145 77.49 68 SMVWCD
10N/36W-02Q7* 11/30/2010 15.2 0.88 14 USGS
11N/34W-27E1 4/20/2011 303 183.48 120 SLODPW
11N/34W-29R2 4/25/2011 170 82.25 88 SLODPW
11N/34W-30Q1 4/1/2011 148 76.02 72 SMVWCD
11N/34W-33J1 4/1/2011 190 91.2 99 SMVWCD
11N/35W-22C2 4/15/2011 241.5 220.55 21 Woodlands
11N/35W-28F2 4/25/2011 80 33.8 46 SLODPW
11N/36W-12C1* 4/15/2011 18.7 10.27 8 SLODPW
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Figure 2.1-3c
Contours of Equal Groundwater Elevation, Shallow Zone, Fall (September 12 - October 25) 2011

Santa Maria Valley Management Area
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Map Legend
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Groundwater Elevation Contour (ft, NGVD 29)
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´

Groundwater Elevation Data used for Contouring

*Coastal Well Monitoring Frequency Limited

Well ID Date RPE DTW WSE Agency
09N/32W-06D1 10/2/2011 435 113.75 321 SMVWCD
09N/32W-22D1 10/2/2011 495 45.08 450 SMVWCD
09N/32W-23K1 10/2/2011 532 20.75 511 SMVWCD
09N/33W-24L1 10/3/2011 531 200.23 331 SMVWCD
09N/34W-03A2 10/2/2011 270 201.87 68 SMVWCD
09N/34W-08H1 10/2/2011 222 119.99 102 SMVWCD
10N/33W-07R1 10/2/2011 270 73.03 197 SMVWCD
10N/33W-18G1 10/1/2011 273 82.77 190 SMVWCD
10N/33W-19B1 10/1/2011 275 90.78 184 SMVWCD
10N/33W-20H1 10/2/2011 300 76.93 223 SMVWCD
10N/33W-21P1 10/1/2011 314 71.02 243 SMVWCD
10N/33W-27G1 10/1/2011 338 44.61 293 SMVWCD
10N/33W-28A1 10/3/2011 325 51.72 273 SMVWCD
10N/33W-35B1 10/2/2011 350 41.97 308 SMVWCD
10N/34W-06N1 10/2/2011 152 87.4 65 SMVWCD
10N/34W-09D1 10/1/2011 183 110.09 73 SMVWCD
10N/34W-13C1 10/2/2011 249 119.34 130 SMVWCD
10N/34W-14E4 10/3/2011 220 135.99 84 SMVWCD
10N/34W-20H3 10/2/2011 180 109.73 70 SMVWCD
10N/34W-28A2 10/1/2011 217 148.46 69 SMVWCD
10N/35W-11J1 10/1/2011 133 70.74 62 SMVWCD
10N/35W-24B1 10/1/2011 145 85.33 60 SMVWCD
10N/35W-24Q1 9/12/2011 162 98.99 63 USGS
10N/36W-02Q7* 11/18/2011 15.2 1.82 13 USGS
11N/34W-27E1 10/21/2011 303 192.15 111 SLODPW
11N/34W-29R2 10/21/2011 170 89.55 80 SLODPW
11N/34W-30Q1 10/1/2011 148 69.12 79 SMVWCD
11N/34W-33J1 10/4/2011 190 72.63 117 SMVWCD
11N/35W-22C2 10/17/2011 238.8 230.58 8 Woodlands
11N/35W-28F2 10/25/2011 80 49.22 31 SLODPW
11N/36W-12C1* 11/10/2011 18.7 11.68 7 Stantec (NMMA)
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Figure 2.1-3d
Contours of Equal Groundwater Elevation, Deep Zone, Early Spring  (February 24 - March 18) 2011

Santa Maria Valley Management Area
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Map Legend
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Groundwater Elevation Contour (ft, NGVD29)

Santa Maria Valley Management Area Boundary
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Groundwater Elevation Data used for Contouring

*Coastal Well Monitoring Frequency Limited

Well ID Date RPE DTW WSE Agency
09N/33W-06G1 3/10/2011 459 364.69 94 USGS
09N/33W-08K3 2/24/2011 725 590 135 GSWC
09N/33W-12R2 3/15/2011 427 142.94 284 USGS
09N/33W-12R3 2/24/2011 435 136 299 GSWC
09N/33W-15D3 3/10/2011 560 410.57 149 USGS
09N/34W-03F2 3/10/2011 261 197.92 63 USGS
09N/34W-09R1 3/8/2011 266.07 188.84 77 USGS
10N/33W-19K1 3/11/2011 280 180.55 99 USGS
10N/33W-30G1 3/8/2011 320 227.76 92 USGS
10N/34W-13H1 3/8/2011 257 114.3 143 USGS
10N/34W-24K1 3/8/2011 254 166.88 87 USGS
10N/34W-24K3 3/8/2011 254 168.95 85 USGS
10N/35W-09E5 3/10/2011 85 45.03 40 USGS
10N/35W-09F1 3/7/2011 88 36.85 51 USGS
10N/35W-11E4 3/7/2011 118 61.7 56 USGS
10N/35W-18F2 3/7/2011 49 11.59 37 USGS
10N/35W-21B1 3/7/2011 94 32.3 62 USGS
10N/35W-35J2 3/7/2011 110 46.01 64 USGS

10N/36W-02Q1* 11/30/2011 10 -10.28 20 USGS
10N/36W-02Q3* 11/30/2011 10 -8.36 18 USGS
10N/36W-02Q4* 11/30/2011 10 -8.8 19 USGS
10N/36W-12P1 3/7/2011 28 -0.86 29 USGS
11N/35W-20E1 3/9/2011 49 14.92 34 USGS
11N/35W-22M1 3/18/2011 182.2 164.52 18 Woodlands
11N/35W-24J1 2/28/2011 315.4 225 90 GSWC
11N/35W-25F3 3/8/2011 130 68.46 62 USGS
11N/35W-28M1 3/9/2011 77 37.24 40 USGS
11N/36W-12C2* 4/15/2011 18.7 1.38 17 SLODPW
11N/36W-12C3* 4/15/2011 18.7 -2.23 21 SLODPW
11N/36W-35J2* 12/1/2010 30 -6.21 36 USGS
11N/36W-35J3* 12/1/2010 30 -2.28 32 USGS
11N/36W-35J4* 12/1/2010 30 -2.13 32 USGS
11N/36W-35J5* 12/1/2010 30 -2 32 USGS
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Figure 2.1-3e
Contours of Equal Groundwater Elevation, Deep Zone, Late Spring  (March 31 - April 28) 2011

Santa Maria Valley Management Area

0 2 41
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Map Legend
"S Deep Well

# Unclassified Well

Groundwater Elevation Contour (ft, NGVD29)

Santa Maria Valley Management Area Boundary

´

Groundwater Elevation Data used for Contouring

*Coastal Well Monitoring Frequency Limited

Well ID Date RPE DTW WSE Agency
09N/33W-02A7 3/31/2011 377 127 250 SMVWCD
09N/33W-08K3 4/28/2011 725 588 137 GSWC
09N/33W-12R2 3/31/2011 427 139.87 287 SMVWCD
09N/33W-12R3 4/28/2011 435 140 295 GSWC
09N/33W-22L1 4/5/2011 848 553.95 294 USGS
09N/34W-03F2 4/1/2011 261 197.2 64 SMVWCD
10N/33W-30G1 3/31/2011 320 230.74 89 SMVWCD
10N/34W-24K1 4/1/2011 254 166.75 87 SMVWCD
10N/34W-24K3 4/1/2011 254 167.5 87 SMVWCD
10N/34W-34G2 4/3/2011 262.9 196.75 66 SMVWCD
10N/35W-09E5 4/4/2011 85 41.83 43 SMVWCD
10N/35W-11E4 4/3/2011 118 62.45 56 SMVWCD
10N/35W-21B1 4/1/2011 94 33.56 60 SMVWCD
10N/36W-02Q1* 11/30/2010 10 -10.28 20 USGS
10N/36W-02Q3* 11/30/2010 10 -8.36 18 USGS
10N/36W-02Q4* 11/30/2010 10 -8.8 19 USGS
11N/35W-17E1 4/25/2011 86.21 68.53 18 SLODPW
11N/35W-20E1 4/3/2011 49 16.79 32 SMVWCD
11N/35W-22M1 4/15/2011 182.2 170.17 12 Woodlands
11N/35W-24J1 4/28/2011 315.4 262 53 GSWC
11N/35W-25F3 4/1/2011 130 70.65 59 SMVWCD
11N/35W-26M3 4/22/3011 109 70.5 39 SLODPW
11N/36W-12C2* 4/15/2011 18.7 1.38 17 SLODPW
11N/36W-12C3* 4/15/2011 18.7 -2.23 21 SLODPW
11N/36W-35J2* 12/1/2010 30 -6.21 36 USGS
11N/36W-35J3* 12/1/2010 30 -2.28 32 USGS
11N/36W-35J4* 12/1/2010 30 -2.13 32 USGS
11N/36W-35J5* 12/1/2010 30 -2 32 USGS
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Figure 2.1-3f
Contours of Equal Groundwater Elevation, Deep Zone, Fall  (September 12 - October 24) 2011

Santa Maria Valley Management Area
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# Unclassified Well

Groundwater Elevation Contour (ft, NGVD29)

Santa Maria Valley Management Area Boundary

´

Groundwater Elevation Data used for Contouring

*Coastal Well Monitoring Frequency Limited

Well ID Date RPE DTW WSE Agency
09N/33W-02A7 10/1/2011 377 116.39 261 SMVWCD
09N/33W-06G1 10/3/2011 459 379.85 79 SMVWCD
09N/33W-08K3 9/27/2011 725 605 120 GSWC
09N/33W-12R2 10/3/2011 427 133.25 294 SMVWCD
09N/33W-12R3 9/27/2011 435 135 300 GSWC
09N/34W-03F2 10/4/2011 261 202.82 58 SMVWCD
09N/34W-09R1 10/2/2011 266.07 196.33 70 SMVWCD
10N/33W-19K1 10/2/2011 280 148.94 131 SMVWCD
10N/33W-30G1 10/1/2011 320 244.8 75 SMVWCD
10N/34W-13H1 10/2/2011 257 96.2 161 SMVWCD
10N/34W-24K1 10/1/2011 254 177.25 77 SMVWCD
10N/34W-24K3 10/1/2011 254 181.68 72 SMVWCD
10N/34W-34G2 10/3/2011 262.9 203.05 60 SMVWCD
10N/35W-09E5 10/4/2011 85 50.83 34 SMVWCD
10N/35W-09F1 9/12/2011 88 46.02 42 USGS
10N/35W-11E4 10/1/2011 118 71.49 47 SMVWCD
10N/35W-18F2 10/1/2011 49 19.57 29 SMVWCD
10N/35W-21B1 10/3/2011 94 46.51 47 SMVWCD
10N/35W-35J2 10/2/2011 110 61.56 48 SMVWCD

10N/36W-02Q1* 11/18/2011 10 -10.5 21 USGS
10N/36W-02Q3* 11/18/2011 10 -8.4 18 USGS
10N/36W-02Q4* 11/18/2011 10 -8.77 19 USGS
10N/36W-12P1 10/1/2011 28 1.64 26 SMVWCD
11N/35W-17E1 10/24/2011 86.21 72.25 14 Conoco
11N/35W-20E1 9/12/2011 49 23.84 25 USGS
11N/35W-22M1 10/17/2011 182.2 172.22 10 Woodlands
11N/35W-24J1 10/18/2011 315.4 277 38 GSWC
11N/35W-25F3 10/1/2011 130 87.28 43 SMVWCD
11N/35W-26M3 10/21/2011 109 74.84 34 SLODPW
11N/35W-28M1 10/1/2011 77 52.04 25 SMVWCD
11N/36W-12C2* 11/10/2011 18.7 7.4 11 Stantec (NMMA)
11N/36W-12C3* 11/10/2011 18.7 4.23 14 Stantec (NMMA)
11N/36W-35J2* 11/17/2011 30 -5.68 36 USGS
11N/36W-35J3* 11/17/2011 30 -2.17 32 USGS
11N/36W-35J4* 11/17/2011 30 -2.42 32 USGS
11N/36W-35J5* 11/17/2011 30 -1.9 32 USGS
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0 3 6
Miles

´

!( Shallow Well

") Deep Well

# Unclassified Well

Specific
Conductance

Nitrate

M u n i c i p a l  W e l l f i e l d  A r e aM u n i c i p a l  W e l l f i e l d  A r e a

Well ID
2011 EC
2011 NO3

Map Legend Graph Legend

Not Detected
Detection Limit Unknown

(QM)

(QM - Questionable Measurement)

T w i t c h e l l  R e c h a r g e  A r e aT w i t c h e l l  R e c h a r g e  A r e aC o a s t a l  A r e aC o a s t a l  A r e a



0

100,000

200,000

300,000

400,000

500,000

600,000

R
es

er
vo

ir 
St

or
ag

e 
(a

f)

-400

-300

-200

-100

0

100

200

300

400

500

600

700

800

R
es

er
vo

ir 
St

ag
e 

(ft
 m

sl
)

1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015
Year

Storage Stage

Surcharge Pool

Flood Control Pool

Conservation Pool

Figure 2.2-1a
Historical Stage and Storage, Twitchell Reservoir
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Figure 2.3-1b
Historical Stream Discharge, Sisquoc River

Santa Maria Valley Management Area

0

50,000

100,000

150,000

200,000

250,000

300,000

350,000

1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015

Calendar Year

Su
rf

ac
e 

W
at

er
 D

is
ch

ar
ge

 (a
fy

)
Sisquoc Near Garey
Sisquoc Near Sisquoc

Note:
The annual total discharge is comprised of daily data for the respective 'Near Sisquoc' and 'Near Garey' Gauges; these daily data have been approved by the USGS through Sep 2010 and
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M
-1

9
9

9

M
-2

0
0

0

M
-2

0
0

1

M
-2

0
0

2

M
-2

0
0

3

M
-2

0
0

4

M
-2

0
0

5

M
-2

0
0

6

M
-2

0
0

7



0

50,000

100,000

150,000

200,000

250,000

300,000

350,000
Su

rf
ac

e 
W

at
er

 D
is

ch
ar

ge
 (a

fy
)

1940 1950 1960 1970 1980 1990 2000 2010
Calendar Year

gauge discontinued
in 1987



Figure 2.3-1d
Historical Stream Discharge, Orcutt Creek

Santa Maria Valley Management Area
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Day January February March April May June July August September October November December
1 T 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 0.72 0.00 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.04 0.02 0.00
4 0.00 0.00 0.00 0.00 0.00 0.05 0.00 0.00 0.00 0.06 0.05 0.00
5 0.00 0.00 0.00 0.00 0.00 0.15 0.00 0.00 0.00 0.64 0.00 0.00
6 0.00 0.00 0.05 0.00 0.00 0.38 0.00 0.00 0.00 0.01 0.16 0.00
7 0.00 0.00 0.05 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8 0.00 0.00 0.00 0.01 T 0.00 0.00 0.00 0.00 0.00 0.00 0.00
9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.09 0.00 0.00 0.00
11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.43 0.00
12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.14
13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 T
14 0.00 T 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
15 0.00 0.00 0.00 0.00 0.09 0.00 0.00 0.00 0.00 0.00 0.00 0.02
16 0.00 0.31 0.00 0.00 0.07 0.00 0.00 0.00 0.00 0.00 0.00 0.00
17 0.00 T 0.00 0.00 0.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00
18 0.00 1.77 0.21 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00
19 0.00 0.42 0.80 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
20 0.00 0.03 3.46 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.83 0.00
21 0.00 0.00 0.05 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
22 0.00 0.00 T T 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
23 0.00 0.00 0.49 0.00 0.00 T 0.00 0.00 0.00 0.00 0.00 0.00
24 0.00 0.00 0.32 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
25 0.00 0.45 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
26 0.00 0.02 0.22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
27 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
28 0.00 0.00 0.00 0.00 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00
29 0.10 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00
30 0.26 0.00 0.00 0.00 0.00 T 0.00 0.00 0.00 0.00 0.00
31 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 1.08 3.00 5.77 0.15 0.38 0.59 0.00 0.00 0.09 0.75 1.50 0.16

T = Trace amount Total Precipitation (in) 13.47

Table 2.4-1
Precipitation Data, 2011, Santa Maria Airport

Santa Maria Valley Management Area
(all values in inches)



Day Sisquoc Santa Maria II Nipomo Sisquoc Santa Maria II Nipomo Sisquoc Santa Maria II Nipomo Sisquoc Santa Maria II Nipomo Sisquoc Santa Maria II Nipomo Sisquoc Santa Maria II Nipomo
1 0.05 0.03 0.10 0.09 0.09 0.09 0.20 0.17 0.17 0.22 0.23 0.22 0.20 0.20 0.20
2 0.03 0.02 0.09 0.09 0.04 0.03 0.01 0.01 0.02 0.24 0.23 0.21 0.21 0.21 0.21
3 0.03 0.05 0.09 0.09 0.09 0.10 0.11 0.11 0.13 0.21 0.19 0.20 0.18 0.16 0.15
4 0.06 0.05 0.09 0.08 0.12 0.12 0.18 0.16 0.17 0.24 0.24 0.24 0.06 0.05 0.03
5 0.05 0.06 0.13 0.12 0.13 0.11 0.17 0.15 0.16 0.23 0.22 0.21 0.07 0.10 0.07
6 0.06 0.06 0.12 0.12 0.04 0.03 0.15 0.15 0.15 0.20 0.09 0.16 0.20 0.18 0.18
7 0.05 0.07 0.12 0.10 0.12 0.11 0.07 0.08 0.10 0.15 0.15 0.15 0.18 0.19 0.20
8 0.05 0.06 0.12 0.12 0.14 0.10 0.06 0.13 0.14 0.13 0.18 0.18 0.14 0.14 0.15
9 0.05 0.07 0.13 0.13 0.14 0.13 0.15 0.15 0.16 0.18 0.17 0.19 0.15 0.16 0.17

10 0.05 0.07 0.12 0.13 0.12 0.11 0.16 0.15 0.16 0.19 0.17 0.17 0.13 0.12 0.13
11 0.03 0.03 0.13 0.12 0.09 0.12 0.14 0.14 0.15 0.17 0.14 0.16 0.17 0.16 0.17
12 0.07 0.07 0.14 0.13 0.11 0.11 0.15 0.15 0.16 0.19 0.18 0.18 0.18 0.13 0.13
13 0.09 0.08 0.10 0.09 0.12 0.11 0.16 0.16 0.17 0.18 0.17 0.17 0.19 0.17 0.15
14 0.09 0.10 0.03 0.02 0.12 0.11 0.19 0.19 0.19 0.12 0.18 0.18 0.20 0.18 0.12
15 0.11 0.11 0.06 0.09 0.14 0.12 0.22 0.22 0.21 0.11 0.16 0.18 0.20 0.18 0.18
16 0.12 0.09 0.05 0.08 0.12 0.11 0.22 0.19 0.20 0.10 0.10 0.11 0.10 0.07 0.05
17 0.14 0.09 0.08 0.07 0.16 0.14 0.18 0.15 0.18 0.06 0.10 0.10 0.18 0.18 0.18
18 0.10 0.10 0.04 0.03 0.11 0.10 0.13 0.12 0.14 0.08 0.17 0.17 0.17 0.15 0.14
19 0.09 0.08 0.03 0.02 0.03 0.03 0.10 0.11 0.10 0.19 0.18 0.18 0.15 0.15 0.14
20 0.09 0.09 0.10 0.09 0.00 0.01 0.13 0.13 0.14 0.19 0.18 0.18 0.22 0.19 0.17
21 0.09 0.09 0.08 0.10 0.06 0.12 0.15 0.13 0.15 0.17 0.18 0.18 0.21 0.18 0.16
22 0.09 0.08 0.10 0.11 0.12 0.13 0.14 0.13 0.15 0.15 0.16 0.16 0.21 0.18 0.16
23 0.11 0.09 0.08 0.10 0.07 0.03 0.16 0.14 0.15 0.20 0.20 0.19 0.20 0.17 0.17
24 0.09 0.11 0.10 0.10 0.10 0.08 0.12 0.11 0.14 0.20 0.19 0.19 0.20 0.16 0.14
25 0.12 0.10 0.01 0.01 0.13 0.13 0.17 0.17 0.19 0.19 0.17 0.17 0.18 0.16 0.16
26 0.13 0.11 0.10 0.10 0.04 0.02 0.21 0.20 0.19 0.22 0.22 0.20 0.19 0.18 0.19
27 0.11 0.10 0.11 0.11 0.13 0.13 0.20 0.20 0.20 0.22 0.22 0.21 0.20 0.18 0.15
28 0.09 0.09 0.11 0.11 0.15 0.14 0.19 0.18 0.19 0.21 0.20 0.20 0.20 0.17 0.14
29 0.05 0.04 0.19 0.15 0.24 0.23 0.20 0.20 0.20 0.20 0.18 0.19 0.17
30 0.03 0.06 0.18 0.19 0.23 0.24 0.23 0.19 0.20 0.19 0.24 0.24 0.23
31 0.09 0.08 0.21 0.20 0.20 0.19 0.20

Total 2.41 N/A 2.33 2.56 N/A 2.55 3.41 N/A 3.21 4.69 4.55 4.79 5.53 5.56 5.63 5.29 4.88 4.59

Day Sisquoc Santa Maria II Nipomo Sisquoc Santa Maria II Nipomo Sisquoc Santa Maria II Nipomo Sisquoc Santa Maria II Nipomo Sisquoc Santa Maria II Nipomo Sisquoc Santa Maria II Nipomo
1 0.24 0.21 0.21 0.22 0.21 0.20 0.16 0.12 0.11 0.14 0.14 0.13 0.11 0.09 0.10 0.12 0.13 0.13
2 0.24 0.20 0.19 0.21 0.20 0.20 0.16 0.14 0.09 0.14 0.13 0.12 0.12 0.11 0.11 0.09 0.08 0.09
3 0.24 0.21 0.20 0.17 0.15 0.15 0.17 0.14 0.11 0.12 0.13 0.12 0.10 0.11 0.10 0.08 0.07 0.08
4 0.23 0.21 0.20 0.19 0.19 0.19 0.16 0.13 0.14 0.04 0.09 0.10 0.05 0.08 0.08 0.08 0.07 0.07
5 0.22 0.21 0.21 0.16 0.14 0.09 0.15 0.14 0.15 0.08 0.09 0.10 0.08 0.08 0.08 0.07 0.07 0.07
6 0.22 0.20 0.21 0.18 0.15 0.13 0.18 0.16 0.14 0.13 0.12 0.10 0.07 0.09 0.08 0.08 0.07 0.08
7 0.23 0.20 0.20 0.17 0.15 0.13 0.20 0.18 0.17 0.14 0.14 0.13 0.09 0.10 0.09 0.08 0.04 0.07
8 0.22 0.18 0.17 0.18 0.16 0.07 0.17 0.14 0.12 0.14 0.13 0.13 0.10 0.09 0.09 0.07 0.06 0.07
9 0.19 0.14 0.13 0.19 0.17 0.12 0.14 0.13 0.11 0.13 0.13 0.11 0.11 0.09 0.09 0.07 0.07 0.07

10 0.18 0.16 0.16 0.17 0.15 0.11 0.05 0.05 0.04 0.12 0.11 0.11 0.04 0.04 0.05 0.07 0.06 0.07
11 0.19 0.16 0.11 0.15 0.11 0.08 0.11 0.10 0.10 0.15 0.16 0.14 0.07 0.05 0.03 0.04 0.04 0.05
12 0.16 0.13 0.14 0.18 0.14 0.10 0.16 0.15 0.14 0.17 0.23 0.19 0.06 0.06 0.06 0.01 0.02 0.02
13 0.19 0.17 0.12 0.19 0.18 0.15 0.16 0.15 0.10 0.20 0.17 0.16 0.08 0.07 0.08 0.06 0.06 0.06
14 0.19 0.19 0.19 0.20 0.18 0.15 0.13 0.12 0.07 0.15 0.13 0.13 0.03 0.03 0.04 0.06 0.06 0.07
15 0.17 0.15 0.15 0.22 0.20 0.19 0.10 0.11 0.09 0.09 0.09 0.06 0.08 0.08 0.08 0.04 0.04 0.04
16 0.18 0.14 0.14 0.19 0.16 0.11 0.11 0.12 0.11 0.11 0.11 0.11 0.08 0.08 0.09 0.06 0.07 0.07
17 0.20 0.18 0.18 0.18 0.16 0.17 0.13 0.14 0.13 0.12 0.10 0.09 0.08 0.08 0.08 0.05 0.07 0.07
18 0.21 0.20 0.20 0.17 0.16 0.16 0.17 0.16 0.13 0.09 0.06 0.10 0.05 0.06 0.06 0.06 0.06 0.06
19 0.21 0.18 0.17 0.14 0.15 0.14 0.16 0.15 0.12 0.09 0.11 0.11 0.07 0.07 0.07 0.03 0.05 0.05
20 0.21 0.19 0.15 0.14 0.14 0.13 0.14 0.12 0.08 0.10 0.10 0.06 0.01 0.03 0.02 0.02 0.06 0.07
21 0.17 0.15 0.09 0.18 0.15 0.15 0.13 0.11 0.12 0.09 0.08 0.09 0.07 0.06 0.07 0.06 0.06 0.06
22 0.18 0.15 0.14 0.16 0.13 0.13 0.14 0.13 0.13 0.13 0.12 0.11 0.07 0.06 0.07 0.07 0.06 0.07
23 0.17 0.14 0.12 0.19 0.18 0.15 0.09 0.11 0.13 0.15 0.12 0.10 0.06 0.06 0.06 0.07 0.07 0.07
24 0.19 0.15 0.15 0.18 0.18 0.14 0.09 0.08 0.11 0.07 0.05 0.04 0.05 0.05 0.06 0.09 0.07 0.08
25 0.19 0.15 0.16 0.18 0.16 0.16 0.10 0.13 0.13 0.02 0.03 0.04 0.09 0.09 0.09 0.09 0.07 0.07
26 0.21 0.18 0.17 0.12 0.12 0.16 0.15 0.15 0.13 0.10 0.10 0.10 0.09 0.08 0.09 0.07 0.06 0.07
27 0.19 0.19 0.16 0.17 0.15 0.14 0.16 0.15 0.13 0.14 0.12 0.12 0.10 0.08 0.08 0.06 0.06 0.07
28 0.20 0.18 0.15 0.17 0.14 0.16 0.15 0.12 0.09 0.14 0.12 0.12 0.07 0.06 0.07 0.08 0.08 0.10
29 0.18 0.15 0.09 0.17 0.15 0.17 0.10 0.10 0.08 0.13 0.13 0.15 0.06 0.06 0.07 0.09 0.09 0.08
30 0.16 0.13 0.10 0.16 0.13 0.13 0.13 0.12 0.11 0.12 0.11 0.12 0.10 0.10 0.09 0.06 0.06 0.06
31 0.15 0.14 0.13 0.16 0.14 0.12 0.10 0.09 0.08 0.09 0.12 0.11

Total 6.11 5.32 4.89 5.44 4.88 4.38 4.15 3.85 3.41 3.64 3.54 3.37 2.24 2.19 2.23 2.07 2.05 2.20

Total Evapotranspiration (in) Sisquoc 47.54
SMVMA CIMIS Stations Santa Maria1 36.82

Nipomo 43.58
1) Partial year total, Santa Maria II station came on line in April 2011

Table 2.4-2
Reference Evapotranspiration and Precipitation Data, 2011

Santa Maria Valley Management Area CIMIS Stations

May June
Reference Evapotranspiration (in inches)

July August September October November December
Reference Evapotranspiration (in inches)

January February March April



Day Sisquoc Santa Maria II Nipomo Sisquoc Santa Maria II Nipomo Sisquoc Santa Maria II Nipomo Sisquoc Santa Maria II Nipomo Sisquoc Santa Maria II Nipomo Sisquoc Santa Maria II Nipomo
1 0.00 0.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.20 0.28 0.00
2 0.77 0.53 0.00 0.00 0.09 0.13 0.00 0.00 0.03 0.00 0.00 0.00 0.50 0.00 0.04
3 0.02 0.00 0.00 0.00 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.04 0.00 0.00 0.00
4 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.09 0.07 0.15
5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.01 0.15 0.35
6 0.00 0.00 0.00 0.00 0.11 0.05 0.00 0.00 0.00 0.00 0.00 0.02 0.16 0.30 0.37
7 0.00 0.00 0.00 0.00 0.12 0.03 0.03 0.02 0.02 0.00 0.00 0.04 0.00 0.00 0.00
8 0.00 0.00 0.00 0.00 0.00 0.00 0.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04
9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.01 0.00 0.00 0.00

10 0.00 0.00 0.00 0.01 0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04
11 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.08 0.00 0.00 0.05 0.00 0.00 0.00
12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04 0.00 0.00 0.04 0.00 0.00 0.00
14 0.00 0.00 0.00 0.02 0.00 0.04 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.03
15 0.00 0.00 0.02 0.00 0.01 0.00 0.00 0.00 0.05 0.15 0.06 0.17 0.78 0.00 0.00
16 0.00 0.00 0.30 0.26 0.00 0.00 0.00 0.00 0.00 0.04 0.06 0.12 0.06 0.00 0.02
17 0.00 0.00 0.00 0.00 0.00 0.04 0.00 0.00 0.00 0.09 0.10 0.16 0.03 0.00 0.00
18 0.00 0.00 1.62 1.35 0.50 0.16 0.01 0.00 0.00 0.09 0.05 0.05 0.03 0.00 0.03
19 0.00 0.00 0.37 0.56 0.56 0.82 0.00 0.00 0.00 0.00 0.00 0.04 0.19 0.00 0.00
20 0.00 0.00 0.02 0.00 3.80 2.36 0.01 0.00 0.00 0.00 0.00 0.00 0.12 0.00 0.04
21 0.00 0.00 0.00 0.00 0.07 0.06 0.04 0.07 0.15 0.00 0.00 0.03 1.83 0.00 0.00
22 0.00 0.02 0.00 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03
23 0.00 0.00 0.00 0.02 0.27 0.40 0.00 0.00 0.05 0.00 0.00 0.03 0.00 0.00 0.02
24 0.00 0.02 0.00 0.05 0.26 0.35 0.01 0.02 0.02 0.00 0.00 0.00 0.00 0.00 0.01
25 0.00 0.00 0.56 0.56 0.06 0.06 0.00 0.00 0.04 0.00 0.00 0.04 0.00 0.00 0.00
26 0.00 0.00 0.01 0.00 0.08 0.35 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05
27 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.00 0.00 0.04 0.00 0.00 0.00
28 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04 0.06 0.00 0.00 0.02
29 0.03 0.03 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.04 0.01 0.01 0.04
30 0.25 0.10 0.00 0.02 0.00 0.00 0.00 2.07 0.00 0.00 0.00 0.00 0.04
31 0.00 0.00 0.00 0.00 0.54 0.19 0.05

Total 1.07 N/A 0.92 2.90 N/A 2.89 5.99 N/A 4.92 0.22 0.11 0.58 3.02 0.50 1.03 6.01 0.81 1.32

Day Sisquoc Santa Maria II Nipomo Sisquoc Santa Maria II Nipomo Sisquoc Santa Maria II Nipomo Sisquoc Santa Maria II Nipomo Sisquoc Santa Maria II Nipomo Sisquoc Santa Maria II Nipomo
1 0.00 0.00 0.02 0.00 0.00 0.04 1.93 0.00 0.00 0.00 0.00 0.05 0.00 0.01 0.00 0.00 0.00 0.01
2 0.00 0.00 0.04 0.00 0.00 0.00 2.00 0.00 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3 0.00 0.00 0.00 0.00 0.00 0.04 1.10 0.00 0.00 0.00 0.04 0.09 0.08 0.03 0.02 0.00 0.00 0.00
4 0.00 0.00 0.03 0.92 0.00 0.00 0.00 0.00 0.04 0.01 0.05 0.05 0.06 0.04 0.17 0.00 0.00 0.00
5 0.00 0.00 0.01 0.84 0.00 0.02 0.25 0.00 0.00 0.33 0.55 0.63 0.11 0.00 0.00 0.06 0.00 0.00
6 0.00 0.00 0.04 0.17 0.00 0.00 0.15 0.12 0.06 0.06 0.01 0.02 0.09 0.18 0.08 0.00 0.00 0.00
7 0.00 0.00 0.00 0.06 0.00 0.05 0.12 0.00 0.00 0.02 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.01
8 0.00 0.00 0.04 0.00 0.00 0.00 0.07 0.00 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
9 0.00 0.00 0.01 0.00 0.00 0.00 0.07 0.00 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00

10 0.00 0.00 0.05 0.00 0.00 0.03 0.11 0.11 0.10 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00
11 0.00 0.00 0.00 0.00 0.00 0.05 0.13 0.00 0.00 0.00 0.00 0.02 0.04 0.43 0.46 0.00 0.00 0.00
12 0.00 0.00 0.04 0.00 0.00 0.00 0.13 0.40 0.04 0.00 0.00 0.00 0.05 0.03 0.01 0.06 0.18 0.20
13 0.00 0.00 0.00 0.00 0.00 0.04 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
14 0.00 0.00 0.04 0.00 0.00 0.00 0.02 0.00 0.06 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.01
15 0.00 0.00 0.00 0.00 0.00 0.04 0.01 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.02 0.02
16 0.00 0.00 0.04 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
17 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.04 0.00 0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.00
18 0.24 0.00 0.04 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.00
19 0.09 0.00 0.00 0.00 0.00 0.04 0.02 0.00 0.05 0.00 0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.00
20 0.07 0.00 0.02 0.00 0.00 0.00 0.02 0.01 0.01 0.00 0.00 0.01 0.00 0.61 0.80 0.00 0.00 0.00
21 0.03 0.00 0.00 0.00 0.00 0.04 0.02 0.00 0.04 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00
22 0.02 0.00 0.03 0.00 0.00 0.00 0.05 0.00 0.01 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.01 0.00
23 0.01 0.00 0.00 0.00 0.00 0.05 0.02 0.00 0.03 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00
24 0.00 0.00 0.05 0.00 0.00 0.00 0.02 0.00 0.01 0.01 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00
25 0.00 0.00 0.00 0.00 0.00 0.05 0.01 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
26 0.00 0.00 0.01 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
27 0.00 0.00 0.00 0.00 0.00 0.05 0.00 0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01
28 0.00 0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.02 0.00 0.00 0.00
29 0.00 0.00 0.00 0.87 0.51 0.02 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
30 0.00 0.00 0.01 0.51 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.00 0.01 0.01 0.00 0.00 0.00
31 0.00 0.00 0.00 0.00 0.00 0.03 0.00 0.01 0.01 0.00 0.00 0.00

Total 0.46 0.00 0.56 3.37 0.51 0.63 6.32 0.64 0.69 0.43 0.66 1.17 0.45 1.35 1.57 0.12 0.22 0.26

Total Precipitation (in) Sisquoc1 30.36
SMVMA CIMIS Stations Santa Maria2 4.80

Nipomo 16.54
1) Sisquoc station data from June through December are flagged by Calif. DWR
2) Partial year total, Santa Maria II station came on line in April 2011

Precipitation (in inches)
July August September October November December

Reference Evapotranspiration and Precipitation Data, 2011
Santa Maria Valley Management Area CIMIS Stations

Precipitation (in inches)
January February March April May June

Table 2.4-2 (cont.)
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3. Water Requirements and Water Supplies

Current water requirements and water supplies in the SMVMA, including discussion of
agricultural land use and crop water requirements, which were the basis for estimation of
agricultural water requirements and groundwater supply in 2011, are described in the following
sections of this Chapter.  Municipal water requirements and the components of water supply to
meet those requirements, including groundwater and imported water from the State Water
Project (SWP), are also described in the following sections.

3.1 Agricultural Water Requirements and Supplies

All agricultural water requirements in the SMVMA are supplied by local groundwater pumping,
essentially all of which is neither directly metered nor otherwise indirectly measured.
Consequently, agricultural water requirements, which represent by far the largest part of overall
water requirements in the SMVMA, need to be indirectly estimated.  Historically, and for this
annual report, agricultural water requirements are estimated by quantifying land use (crop types
and acreages), computing applied water requirements for each crop type, and summing total
water requirements for the aggregate of various crops throughout the SMVMA.  Reflected in this
annual report are previously reported estimates of historical agricultural land use and water
requirements through 1995 (LSCE, 2000) and from 1998 through 2010 (LSCE, 2011), as well as
the current estimate of land use and water requirements for 2011 made as part of the overall
preparation of this 2011 annual report.

3.1.1 Land Use

An assessment was made of crop acreages in 2011 from the review of Pesticide Use Report
(PUR) databases, including mapped agricultural parcels permitted for pesticide application,
maintained by the Santa Barbara and San Luis Obispo County Agricultural Commissioner’s
Offices.  The mapped parcels were identified by the respective Counties under the following
crop types: 1) Rotational Vegetable, 2) Strawberry, 3) Wine Grape, 4) Pasture, 5) Grain, 6)
Nursery, and 7) Orchard (Citrus and Deciduous).  Review of the PUR records indicated that
“Rotational Vegetable” primarily consisted of lettuce, celery, broccoli, cauliflower, and spinach
crops.  Verification of agricultural cropland distribution in the SMVMA was conducted through
review of monthly satellite images and high-resolution aerial photographs, an inventory of which
is provided in Appendix B of this report.  The distribution of irrigated acreage for 2011, by crop
type identified by the Counties as well as by crop category utilized by the California DWR in its
periodic land use studies, is listed in Table 3.1-1a.  The crop parcel locations in 2011 are shown
in a map of agricultural land use throughout the SMVMA (Figure 3.1-1a) and the distribution of
historical irrigated acreage, including DWR land use study years and LSCE assessment years
through 2011, is listed in Table 3.1-1b.

In 2011, approximately 50,880 acres in the Santa Maria Valley were irrigated cropland, with the
predominant majority (87 percent) in truck crops, specifically Rotational Vegetables (34,240
acres) and Strawberries (9,940 acres).  Vineyard comprised the next largest category (4,560
acres), with Grain, Pasture, Nursery, and Orchard in descending order of acreage (1,030, 320,
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230, and 30 acres, respectively).  Fallow cropland was estimated to be approximately 530 acres.
Cropland occupies large portions of the Santa Maria Valley floor, Orcutt Upland, Oso Flaco
area, and Sisquoc plain and terraces.

Total irrigated acreage of about 50,880 acres in 2011 is near the upper end of the range over the
last 15 years, and within the reported historical range between roughly 34,000 acres in 1945 and
53,000 acres in 1995, as shown in Table 3.1-1b (USGS, Worts, G.F., 1951; California DWR,
1959, 1968, 1977, 1985, and 1995; LSCE, 2000 and 2009).  The 2011 irrigated acreage is
consistent with those of the last decade, during which total acreages gradually increased from
48,200 acres in 1998.  The 2011 cropland locations continue the historical trend of agricultural
expansion onto portions of the Orcutt Upland and Sisquoc Valley as urban land use expands into
former cropland near the central portions of the Santa Maria Valley and Orcutt Upland.  Further,
the 2011 crop type distribution continues the historical trend of increased truck crop acreage and
decline in pasture (including alfalfa), field, and orchard acreages, as illustrated by the bar chart of
historical crop type distribution from DWR land use study years and for 2011 (Figure 3.1-1b).  In
order to provide consistency with the historical land use data, the 2011 crop acreages reported
here are “land” acreages; i.e., the land area used for growing crops regardless of whether it is
used for single or multiple cropping throughout any given year.  Multiple cropping of land, and
associated annual water requirements, is accommodated in the calculation of applied crop water
requirements below.

3.1.2 Applied Crop Water Requirements

Applied crop water requirements were developed for the crop categories described above, and
the approach used in their development depended on information available for each individual
category.  In the case of Rotational Vegetables (primarily lettuce, celery, broccoli, cauliflower,
and spinach), Strawberries, and Pasture, values for their evapotranspiration of applied water
(ETaw) were developed using a CIMIS-based approach where reference evapotranspiration data
(ETo) were coupled with crop coefficients (Kc) to first estimate the evapotranspirative water
requirements of the crops (ETc).  Those requirements were then factored to consider any
effective precipitation in 2011 that would have reduced the need for applied water to meet the
respective evapotranspirative water requirements, which in turn provided the ETaw values for
those three categories.

For the remaining crop categories, for which information was insufficient to utilize a CIMIS-
based approach, reported values of ETaw were used (California DWR, 1975).  Specifically, these
were values measured and developed for different rainfall zones in the central California coastal
valleys, and a review of the reported values indicated that they accommodated multiple cropping.
The values in turn had previously been used to develop a relationship between ETaw values and
the annual rainfall amounts within the Santa Maria Valley groundwater basin by crop type
(LSCE, 2000).  Since the rainfall total for 2011 in the SMVMA was almost 14 inches, the
previously developed ETaw values corresponding to that amount of precipitation were used for
this assessment.

For the three crop categories utilizing the CIMIS-based approach, the average of daily ETo data
for 2011 from the nearest CIMIS stations (Nipomo, Sisquoc, and Santa Maria II, see Table 2.4-2)
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were used in conjunction with Kc values from the following sources to develop ETc values.  The
Rotational Vegetable value was based on reported values for lettuce derived from an agricultural
leaflet for estimating ETc for vegetable crops (Univ. of California Cooperative Extension, 1994);
the Strawberry values were derived from a paper reporting the results of a study on drip
irrigation of strawberries in the Santa Maria Valley (Hanson, B., and Bendixen, W., 2004); and
the Pasture values were directly based on ETo values measured on the reference surface (grass)
at the Nipomo, Sisquoc, and Santa Maria II stations.  The resulting ETc values for the three crop
categories are shown in Table 3.1-1c.

Effective precipitation (PE) during 2011 was then subtracted from the ETc values to estimate
crop ETaw values.  The PE amounts that contributed to meeting the ETc of the crops, and thus
reduced applied water requirements, were based on review of the precipitation data for 2011,
during which rain primarily occurred in February and March.  During those months, the ETc for
all crops was largely or entirely met by precipitation.  The calculated ETaw values for Rotational
Vegetables, Strawberries, and Pasture, as well as the developed values for the remaining crop
categories (and the value for Nursery from NMMA TG), are shown in Table 3.1-1c.

Values of ETaw were then used to estimate applied crop water requirements (AW) by
considering estimated irrigation system distribution uniformity (DU) values for each crop.  For
Strawberries grown in the Santa Maria Valley, DU values have been reported to range from 80
and 94 percent (Hanson, B., and Bendixen, W., 2004), and an intermediate DU value of 85
percent was selected for this assessment.  For the remaining crops, DU values have not been
specifically reported for the Santa Maria Valley; for this assessment, values of 80 percent
(Rotational Vegetables, Truck, Grain, and Pasture), 85 percent (Citrus), and 95 percent
(Vineyard and Nursery) were utilized.  The resulting AW values for each of the crop categories
are shown in Table 3.1-1c; they range from a highest applied water rate of 3.7 af/ac for Pasture,
to intermediate rates of 2.2 af/ac for Rotational Vegetables and 1.3 af/ac for strawberries, to a
low of 1.1 af/ac for Vineyard, and no applied water for Grain.  The AW values calculated for
crops grown in the SMVMA in 2011 are similar to those reported for crops grown in the NMMA
(NMMA TG, 2009 through 2011).  Between the two adjacent management areas, crops in
common are Rotational Vegetables, Strawberries, Pasture, Citrus, Nursery, and Deciduous.

3.1.3 Total Agricultural Water Requirements

The AW values for each SMVMA crop category were coupled with their respective crop
acreages from 2011 to produce estimates of the individual crop and total agricultural water
requirements for 2011, as shown in Table 3.1-1c.  The resultant estimated total water
requirement was about 96,400 af, with Rotational Vegetables comprising by far the greatest
component, about 77,200 af, primarily because about 67 percent of the total acreage was
dedicated to those crops.  Strawberries comprised the next largest crop acreage and had an
associated water requirement over 12,700 af.  Vineyard had a water requirement of about 4,800
af, and all remaining crop types had water requirements below 2,000 af.

In the context of historical estimates of total agricultural water requirements, the estimated 2011
agricultural water use is in the range of applied water requirements over the last four decades, as
illustrated in a graph of historical irrigated acreage and agricultural groundwater pumping (the
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sole source of irrigation water in the Valley and, thus, equal to total agricultural water
requirements) (Figure 3.1-1c).  For reference, agricultural water requirements were previously
estimated to be around 80,000 afy during the 1940's and 1950's, gradually increasing to over
100,000 afy by the 1970's; since then, agricultural water requirements have fluctuated from year
to year, as a function of weather variability, but water requirements have generally remained
within a broad but fairly constant range (LSCE, 2000, 2011).  Since the 1970's, maximum and
minimum agricultural water requirements, respectively, were about 132,000 af in 1997 and about
77,000 af in 1998, with estimated agricultural water requirements in 2011 well within that range.

3.1.4 Agricultural Groundwater Pumping

As noted above, the sole source of water for agricultural irrigation in the SMVMA is
groundwater, so groundwater pumping for agricultural irrigation in 2011 is estimated to be the
same as the total estimated agricultural water requirement of 96,400 af.  This amount is also, of
course, within the historical range of estimated groundwater pumping for agricultural irrigation
in the Valley over the last four decades.  Proportions of groundwater pumping from the shallow
and deep aquifer zones of the SMVMA are not known because a comprehensive understanding
of individual irrigation well depths and completion intervals is lacking.

3.2 Municipal Water Requirements and Supplies

Prior to the late 1990’s, all municipal water requirements in the SMVMA were met by local
groundwater pumping.  Since the beginning of State Water Project (SWP) availability in 1997,
deliveries of SWP water have replaced some of the local groundwater pumping for municipal
supply.  All municipal pumping and imported (SWP) water deliveries in the SMVMA are
metered; consequently, the following summaries of municipal water requirement and supplies
derive from those measured data.

3.2.1 Municipal Groundwater Pumping

Municipal purveyors in the SMVMA include the Cities of Santa Maria and Guadalupe and the
Golden State Water Company (GSWC, formerly Southern California Water Company).  The
latter provides water to suburban areas in the southern portion of the SMVMA, specifically the
towns of Orcutt and Sisquoc and the Lake Marie and Tanglewood developments.  With the
exception of small pumping in Guadalupe and Sisquoc, municipal pumping is from numerous
water supply wells in individual wellfields located between the Santa Maria Airport and the town
of Orcutt (see Figure 1.3-1a).  The municipal water supply wells are completed in the shallow
and/or deep aquifer zones with, in general, newer wells having been constructed to produce from
deeper portions of the aquifer system with better water quality.  Monthly and total annual
groundwater pumping amounts for 2011 are tabulated by individual well, by purveyor, and for
each water system in Table 3.2-1a.

In 2011, 9,260 af of groundwater were pumped for municipal water supply in the SMVMA.
GSWC pumping was the largest, nearly 7,375 af, of which the great majority (7,090 af) was for
the GSWC Orcutt system and less than 300 af was for all three of the other GSWC systems
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combined.  The City of Santa Maria pumped 1,170 af and the City of Guadalupe pumped about
715 af.

Compared to historical municipal pumping, pumping for municipal supply in 2011 was
substantially less than just over a decade ago, immediately prior to the initial deliveries of
supplemental imported SWP water in 1997, as shown in a graph of historical municipal
groundwater pumpage for the SMVMA (Figure 3.2-1a).  Most notably, the City of Santa Maria
has substantially reduced pumping since the importation of SWP water began, from 12,800 af in
1996 to 8,000 af in 1997, to about 6,600 af in 2008 and 2009, and to about 1,200 af in 2011.  Due
to high availability of SWP water through the intervening period (1998 through 2007), however,
groundwater pumping by Santa Maria was significantly lower, an average of about 1,000 afy.
Equally notable is that total municipal pumping has been reduced to about two-thirds the 1996
amount, from over 23,500 af in 1996 to under 10,000 af in 2011.  Over the entire period since
SWP was made available, total municipal pumping has ranged between 8,900 afy and 16,350
afy, and has averaged about 11,700 afy, which would represent an approximate 50 percent
decrease in municipal pumping from immediately prior to SWP water availability.

3.2.2 Imported Water

The three municipal purveyors in the SMVMA have entitlements to imported water from the
State Water Project (SWP) through the Central Coast Water Authority (CCWA).  As tabulated
by CCWA, their respective entitlements are 16,200 af for the City of Santa Maria, 550 af for the
City of Guadalupe, and 500 af for Southern California Water Company (now Golden State Water
Company).  In addition to those entitlements, CCWA retained a “drought buffer” to partially
firm up the overall entitlement of SWP participants in Santa Barbara County.  Nominally equal
to ten percent of the base entitlement of SWP project participants in Santa Barbara County, the
drought buffer is intended for potential use by SWP project participants, including all three
municipal purveyors in the SMVMA, during years when the availability of SWP water exceeds
project participants’ water demand.  It is intended that the drought buffer be used via some form
of groundwater banking to firm up the overall reliability of supplemental SWP deliveries.  As a
result of the drought buffer, the municipal purveyors in the SMVMA express their “entitlements”
as quantities that include a combination of their base entitlements plus the ten percent drought
buffer; one such location is in Exhibit F to the Stipulation where entitlements are listed as
follows: Santa Maria, 17,800 af; SCWC (GSWC), 550 af; and Guadalupe, 610 af.  Such as the
Stipulation also specifies certain minimum importation of SWP water, as a function of its
availability in any given year and also as a function of individual purveyor entitlement, the
following assessment of imported water use in 2011 is related to those total entitlements.

In 2011, total deliveries of SWP water to the SMVMA were 12,135 af.  The majority of those
deliveries, 11,785 af, were to the City of Santa Maria; a small portion of the Santa Maria
deliveries, 290 af, were transferred to GSWC, which also took delivery of 180 af of its own
entitlement.  The City of Guadalupe took 170 af of SWP water in the latter half of 2011 only,
due to pipeline operational problems experienced in 2010 and the first half of 2011.  Total
deliveries of SWP water to the SMVMA in 2011 are summarized in Table 3.2-1b.

Municipal deliveries commenced in 1997 with approximately 4,500 af going to the City of Santa
Maria.  The following year, the City’s delivery more than doubled to nearly 10,700 af and
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GSWC took about 80 af (the City of Guadalupe delivery records prior to 2004 are unavailable).
Since then and through 2007, total annual SWP water deliveries ranged between about 10,400
and 13,800 afy.  Due to decreased SWP water availability in 2008 and 2009, SWP water
deliveries in those years were about 8,000 afy, but with the improved SWP water availability in
2010 and 2011, water deliveries increased to about 10,450 and 12,135 af, respectively, as shown
in a graph of the historical deliveries of SWP water to the SMVMA (Figure 3.2-1b).

The Stipulation designates minimum amounts of SWP water to be imported and used in the
SMVMA in any year as a function of individual entitlement and SWP availability.  Santa Maria
is to import and use not less than 10,000 afy of available SWP water, or the full amount of
available SWP water when it is less than 10,000 af.   Guadalupe is to import and use a minimum
of 75 percent of its available SWP water; and GSWC is to import and use all its available SWP
water.  In 2011, overall SWP water availability was 80 percent of entitlements.  For municipal
purveyors in the SMVMA, that availability converts to the following individual availability of
SWP water: Santa Maria, 14,240 af; GSWC, 440 af; and Guadalupe, 490 af (75 percent of
which, or 365 af, as a minimum was to be imported).  Actual imports of SWP water by all three
municipal purveyors (including transfers from Santa Maria to GSWC), were as follows: Santa
Maria, 11,495 af; GSWC, 470 af; and Guadalupe, 170 af (see Table 3.2-1b).  Comparison of
these figures indicates the City of Santa Maria imported more than their minimum amount and,
thus, satisfied the specification in the Stipulation for importation and use of SWP water in the
SMVMA for 2011.  The GSWC fully complied with the Stipulation specification, and the City of
Guadalupe, in accordance with the Stipulation, imported in the second half of the year the
specified amount (operational problems precluded taking delivery of SWP water until their
resolution in July 2011).

3.2.3 Total Municipal Water Requirements

Total municipal water requirements in 2011 were about 21,400 af.  While that total reflects a
decrease since the highest historical municipal water use, 25,500 af in 2007, it continues a long-
term general trend of increasing municipal water requirements that have essentially doubled
since the mid-1970’s.  In general, municipal water requirements have followed a roughly linear
increase of about 5,000 af over the last 20 to 25 years, although more recently with a progressive
decline in municipal water use each year since 2007, possibly reflecting the broad decline in
economic conditions observed over the last few years.  The overall history of municipal water
use in the SMVMA is detailed in Table 3.2-1c and illustrated in a graph of annual municipal
requirements (Figure 3.2-1c).

3.3 Total Water Requirements and Supplies

Total water requirement for 2011 in the SMVMA, the combination of agricultural and municipal
water requirements, was approximately 117,800 af.  That total demand was predominately met
by about 105,650 af of groundwater pumping.  The balance, 12,150 af, was met by delivery of
imported water from the State Water Project as seen in Table 3.3-1a.  Groundwater met 100
percent of the agricultural water requirement (96,400 af), 43 percent of the municipal water
requirements (21,400 af), and 90 percent of the total water requirements in the SMVMA
(117,800 af).
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Historical total water requirements in the SMVMA have increased from about 80,000 af in 1950
to about 150,000 af by 1990, and have fluctuated in a broad but relatively constant range
between about 100,000 and 150,000 afy, as shown in a graph of historical total water
requirements (Figure 3.3-1).  Total water requirements in 2011 remained within that range.

Historical water supplies in the SMVMA were solely derived from groundwater pumping until
1997, when the City of Santa Maria commenced importation of SWP water.  While groundwater
has always met 100 percent of agricultural water requirements (and through 1996 also met 100
percent of municipal water requirements), groundwater pumping has since met from 35 to 80
percent of the municipal water requirements and from 87 to 97 percent of the total water
requirements in the SMVMA, as shown in Table 3.3-1b.



Figure 3.1-1a
Agricultural Land Use, 2011

Santa Maria Valley Management Area
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Crop Category Individual Total

Truck Crops
Rotational Vegetables1 34,243
Strawberries 9,938 44,181

Vineyard
Wine Grapes 4,561 4,561

Pasture
Pasture, Alfalfa 320 320

Grain
Barley, Oat, "Grain" 1,028 1,028

Nursery
Nursery, Outdoor Container and Transplants 229 229

Orchard
Deciduous 10
Citrus, Avocado 24
Unclassified Orchard 0 34

Fallow
Fallow 528 528

Total 50,881

Table 3.1-1a
Distribution of Irrigated Acreage, 2011
Santa Maria Valley Management Area

Acreages

1) Rotational Vegetables include lettuce, broccoli, cauliflower, celery, spinach, cut flowers, peas,
    squash, bushberries, beans, tomatillos, and others.



Table 3.1-1b
Historical Distribution of Irrigated Acreage
Land Use Study Years (DWR and LSCE)

Santa Maria Valley Management Area

Year
    2011    2010    2009    2008    2007    2006    2005    2004    2001    1998    1995    1985    1977    1968    1959    1945Crop Categories
34,24333,85033,73735,13237,01536,18938,09737,64538,32937,264------------------------------Rotational Vegetables
9,93810,01010,3759,1397,3887,5535,9585,9682,7313,516------------------------------Strawberries

44,18143,86044,11244,27144,40343,74244,05543,61341,06040,78039,66531,00023,00015,77015,64020,000Total Truck
4,5614,6754,7654,9684,4924,4004,2194,3115,2415,1806,1485,1004,2009500Vineyard

--------------------------------------------------01,4001,5005,6602,8202,200Alfalfa
--------------------------------------------------1,2953,2004,6003,3302,8301,000Pasture

3203214413683224475164579116291,2954,6006,1008,9905,6503,200Total Pasture
00000000007345,10011,50011,3908,7105,000Field

1,02899358038242083787776094754678964010080401,200Grain
229215239243222219238235215203000000Nursery
10101313131315---------------665050207050Deciduous
24242323231818---------------1,56155020011000Citrus
3434363636313324211081,6276002501307050Total Orchard

5285571,2441,1369004085079321,2117902,9734,2004,9005,2205,4304,400Fallow
50,88150,65551,41751,40450,79550,08450,44550,33249,60648,23653,23151,24050,05041,67535,54033,850Total Acreage



Evapotranspiration Effective Evapotranspiration Evapotranspiration Distribution Applied Estimated
of Crop Precipitation of Applied Water of Applied Water Uniformity Water Water

ETc PE ETaw ETaw DU AW Crop Requirements

Crop Category (in) (in) (in) (af/ac) (%) (af/ac) Acreage (af)

Rotational Vegetables1 24.00 2.36 21.64 1.80 80 2.25 34,243 77,186

Strawberries1 17.15 3.67 13.01 1.08 85 1.28 9,938 12,674

Vineyard2 --- --- 12.0 1.0 95 1.1 4,561 4,801

Pasture1 45.39 10.17 35.23 2.94 80 3.67 320 1,174

Grain2 --- --- 0.0 0.0 80 0.0 1,028 0

Nursery3 --- --- --- --- --- 2.0 229 458

Deciduous2 --- --- 26.4 2.2 85 2.6 10 26

Avocado2 --- --- 28.8 2.4 85 2.8 24 68

Fallow4 --- --- --- --- --- --- 528 ---

Total 50,881 96,387

1) CIMIS-based applied crop water duties

2) Reported ETaw-based applied crop water duties

3) NMMA applied crop water duty, 2009

4) No applied water

Table 3.1-1c
Applied Crop Water Requirements and Total Agricultural Water Requirements, 2011

Santa Maria Valley Management Area



Table 3.2-1a
Municipal Groundwater Pumpage in 2011

Santa Maria Valley Management Area
(in acre-feet)

City of Santa Maria

TotalDecemberNovemberOctoberSeptemberAugustJulyJuneMayAprilMarchFebruaryJanuaryWell
00.00.00.00.00.00.00.00.00.00.00.00.09S

800.09.90.01.340.127.40.00.00.00.60.00.310S
24611.9216.50.50.10.00.00.00.00.00.00.017.211S
1440.063.212.75.518.13.28.331.10.02.10.00.012S
2332.281.220.96.50.046.80.00.034.923.20.017.313S
4676.1159.844.812.10.00.90.016.917.024.896.687.914S

1,17020.2530.778.925.558.278.38.348.052.050.896.6122.7Purveyor Total

Golden State Water Company
Orcutt System

TotalDecemberNovemberOctoberSeptemberAugustJulyJuneMayAprilMarchFebruaryJanuaryWell
710.14100.192.7106.492.297.793.2101.726.20.00.00.00.0Crescent #1

1371.6164.143.6111.4136.8143.3143.9137.4141.3129.898.6103.8117.6Kenneth #1
253.7926.925.733.832.929.536.740.727.60.00.00.00.0Mira Flores #1
504.8412.54.022.752.460.170.077.864.631.543.115.950.4Mira Flores #2
648.1525.142.063.180.274.385.565.477.862.126.316.130.4Mira Flores #4
321.5219.019.817.564.267.646.317.429.713.121.04.21.7Mira Flores #5
656.1617.220.756.097.592.590.944.456.848.214.938.978.2Mira Flores #6
948.26120.1105.995.444.397.094.890.889.764.740.385.919.4Mira Flores #7
346.768.78.331.934.637.260.940.566.754.30.32.60.8Oak
245.0816.514.532.513.67.66.88.152.639.321.914.217.5Orcutt

0.200.20.00.00.00.00.00.00.00.00.00.00.0Woodmere #1
1082.8191.988.393.596.3100.4100.895.698.390.963.776.786.3Woodmere #2

7,090502.2465.4664.1745.0807.2829.9719.7731.2534.0330.0358.3402.4System Total

Lake Marie System

TotalDecemberNovemberOctoberSeptemberAugustJulyJuneMayAprilMarchFebruaryJanuaryWell
00.00.00.00.00.00.00.00.00.00.00.00.0Lake Marie #3
00.00.00.00.00.00.00.00.00.00.00.00.0Vineyard #4

22713.613.620.925.526.628.422.426.817.211.710.29.8Vineyard #5
22713.613.620.925.526.628.422.426.817.211.710.29.8System Total

Tanglewood System

TotalDecemberNovemberOctoberSeptemberAugustJulyJuneMayAprilMarchFebruaryJanuaryWell
80.07.70.00.00.00.00.00.10.10.00.00.0Tanglewood #1
80.07.70.00.00.00.00.00.10.10.00.00.0System Total

Sisquoc System

TotalDecemberNovemberOctoberSeptemberAugustJulyJuneMayAprilMarchFebruaryJanuaryWell
501.73.03.95.06.67.25.55.24.52.72.42.2Foxen Cyn #4
501.73.03.95.06.67.25.55.24.52.72.42.2System Total

7,375517.6489.7688.8775.6840.3865.5747.6763.3555.7344.5370.9414.4Purveyor Total

City of Guadalupe

TotalDecemberNovemberOctoberSeptemberAugustJulyJuneMayAprilMarchFebruaryJanuaryWell
71336.453.243.545.849.970.477.978.070.764.558.664.5Obispo

71336.453.243.545.849.970.477.978.070.764.558.664.5Purveyor Total

9,258Total Municipal Pumpage



Table 3.2-1b
Municipal State Water Project Deliveries in 2011

Santa Maria Valley Management Area
(in acre-feet)

City of Santa Maria

TotalDecemberNovemberOctoberSeptemberAugustJulyJuneMayAprilMarchFebruaryJanuary
11,785852.0376.01,073.01,210.01,310.01,327.01,211.01,239.0990.0768.0713.0716.0SWP Deliveries

2904.66.311.018.224.528.012.838.250.344.931.919.7Transfers to GSWC
11,495847.4369.71,062.01,191.81,285.51,299.01,198.21,200.8939.7723.1681.1696.3Purveyor Total

Golden State Water Company

TotalDecemberNovemberOctoberSeptemberAugustJulyJuneMayAprilMarchFebruaryJanuary

Orcutt System
2904.66.311.018.224.528.012.838.250.344.931.919.7Transfers from Santa Maria
2904.66.311.018.224.528.012.838.250.344.931.919.7System Total

Tanglewood System
17913.05.015.818.019.521.017.917.614.212.411.812.8SWP Deliveries
17913.05.015.818.019.521.017.917.614.212.411.812.8System Total

46917.611.326.836.244.049.030.755.864.557.343.732.5Purveyor Total

City of Guadalupe

TotalDecemberNovemberOctoberSeptemberAugustJulyJuneMayAprilMarchFebruaryJanuary
17235.815.036.134.736.414.20.00.00.00.00.00.0SWP Deliveries

17235.815.036.134.736.414.20.00.00.00.00.00.0Purveyor Total

12,136Total Municipal Deliveries



Table 3.2-1c
Historical Municipal Water Requirements and Supplies

Santa Maria Valley Management Area

Total Municipal Water SuppliesState Water Project DeliveriesGroundwater Pumping
(afy)(afy)(afy)

Golden State Water CompanyCity of Santa Maria
Transfers fromSWP Deliveries toTransfersSWP Deliveries

City ofGolden StateCity ofCity ofNetCity ofGolden StateNetto Golden Stateto City ofCity ofGolden StateCity of
TotalGuadalupeWater CompanySanta MariaTotalGuadalupeTotalSanta MariaWater CompanyTotalWater CompanySanta MariaTotalGuadalupeWater CompanySanta MariaYear

2,9495335501,8660-----------------------------------2,9495335501,8661950
3,0275406401,8470-----------------------------------3,0275406401,8471951
3,5765487302,2980-----------------------------------3,5765487302,2981952
4,1085568202,7320-----------------------------------4,1085568202,7321953
4,0835639102,6100-----------------------------------4,0835639102,6101954
4,2545661,0002,6880-----------------------------------4,2545661,0002,6881955
4,4805741,0402,8660-----------------------------------4,4805741,0402,8661956
4,5075821,0802,8450-----------------------------------4,5075821,0802,8451957
4,6405901,1202,9300-----------------------------------4,6405901,1202,9301958
5,4345981,1603,6760-----------------------------------5,4345981,1603,6761959
5,8496001,5003,7490-----------------------------------5,8496001,5003,7491960
6,7716081,5444,6180-----------------------------------6,7716081,5444,6181961
7,2886171,5885,0830-----------------------------------7,2886171,5885,0831962
7,5036261,6335,2450-----------------------------------7,5036261,6335,2451963
8,5786341,6776,2670-----------------------------------8,5786341,6776,2671964
8,6406331,7256,2820-----------------------------------8,6406331,7256,2821965
8,9276421,8106,4760-----------------------------------8,9276421,8106,4761966
8,5386511,8945,9930-----------------------------------8,5386511,8945,9931967
9,2196601,9796,5800-----------------------------------9,2196601,9796,5801968
9,2716692,0646,5380-----------------------------------9,2716692,0646,5381969
9,8636662,1507,0470-----------------------------------9,8636662,1507,0471970

10,0906752,4157,0000-----------------------------------10,0906752,4157,0001971
9,1456852,4606,0000-----------------------------------9,1456852,4606,0001972
9,9596942,5656,7000-----------------------------------9,9596942,5656,7001973

10,6747042,7707,2000-----------------------------------10,6747042,7707,2001974
11,9147143,5007,7000-----------------------------------11,9147143,5007,7001975
13,2458454,3678,0330-----------------------------------13,2458454,3678,0331976
13,1587814,8687,5090-----------------------------------13,1587814,8687,5091977
12,9117224,7437,4460-----------------------------------12,9117224,7437,4461978
14,0826665,2748,1420-----------------------------------14,0826665,2748,1421979
15,3367625,8208,7540-----------------------------------15,3367625,8208,7541980
15,7257386,3668,6210-----------------------------------15,7257386,3668,6211981
14,7266485,7658,3130-----------------------------------14,7266485,7658,3131982
15,3507335,7148,9030-----------------------------------15,3507335,7148,9031983
18,3399617,07910,2990-----------------------------------18,3399617,07910,2991984
18,7899087,27610,6050-----------------------------------18,7899087,27610,6051985
19,4567987,62511,0330-----------------------------------19,4567987,62511,0331986
19,8647577,91611,1910-----------------------------------19,8647577,91611,1911987
21,3508238,67811,8490-----------------------------------21,3508238,67811,8491988
22,1528288,86012,4640-----------------------------------22,1528288,86012,4641989
21,4677248,69112,0520-----------------------------------21,4677248,69112,0521990
20,2889088,21011,1700-----------------------------------20,2889088,21011,1701991
21,2957988,38112,1160-----------------------------------21,2957988,38112,1161992
20,9157578,17411,9840-----------------------------------20,9157578,17411,9841993
21,5238238,57112,1290-----------------------------------21,5238238,57112,1291994
21,5428288,44712,2670-----------------------------------21,5428288,44712,2671995
23,4647249,96012,7800-----------------------------------23,4647249,96012,7801996
22,7417789,44112,5224,6811750004,50604,50618,0606039,4418,0161997
19,8657788,00111,08510,9862337907910,674010,6748,8785457,9224111998
21,9007789,26311,85911,857233219021911,405011,40510,0435459,0444541999
22,8567789,39912,67912,6332332684222612,1324212,17410,2245459,1315482000
22,3807789,00912,59410,364233237202179,894209,91412,0165458,7722,6992001
23,5567789,46613,31213,3322332553522012,8443512,87910,2245459,2114682002
23,3497789,07113,49912,759233205420112,321412,32510,5895458,8661,1782003
23,8388329,35613,65012,969345197019712,427012,42710,8694879,1591,2232004
23,4748148,84613,81413,4993622204317712,9174312,9609,9754528,6268972005
23,2478838,75413,61013,7814712436118213,0676113,1289,4664128,5115432006
25,5551,0639,71014,78213,03248331712019712,23212012,35212,5235809,3932,5502007
24,5439979,31114,2358,193361228481807,604487,65216,3506369,0836,6312008
23,8189178,72914,1727,86138266841827,557847,64115,9578798,4636,6152009
21,9098807,73513,29410,45502487217610,2077210,27911,4548807,4873,0872010
21,3948857,84412,66512,13617246929017911,49529011,7859,2587137,3751,1702011

731af reported total for 2000estimated
(total use or total groundwater)



Groundwater SWP imported SWP transfer1 Net SWP

Total 96,387 96,387 -- -- --

City of
Santa Maria 12,665 1,170 11,785 -290 11,495

Golden State
Water Company 7,844 7,375 179 290 469

City of
Guadalupe 885 713 172 -- 172

Total 21,394 9,258 12,136 -- 12,136

SMVMA Total 117,781 105,645 12,136
1Transfer within SMVMA from Santa Maria to Golden State Water Company

Table 3.3-1a
Total Water Requirements and Supplies 2011

Santa Maria Valley Management Area
(acre-feet)

Water
Requirements

Municipal

Agricultural

Water SuppliesWater Use
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Year
Total

Groundwater
Total Imported

SWP Water
Total Water

Supply
1990 148,254 0 148,254
1991 138,963 0 138,963
1992 132,461 0 132,461
1993 121,124 0 121,124
1994 140,956 0 140,956
1995 108,640 0 108,640
1996 140,691 0 140,691
1997 150,451 4,681 155,132
1998 85,778 10,986 96,765
1999 117,013 11,857 128,870
2000 111,306 12,633 123,938
2001 130,532 10,364 140,896
2002 131,557 13,332 144,889
2003 110,099 12,759 122,859
2004 128,799 12,969 141,768
2005 110,469 13,499 123,968
2006 90,130 13,781 103,911
2007 125,318 13,032 138,350
2008 134,962 8,193 143,155
2009 114,042 7,861 121,903
2010 98,668 10,455 109,123
2011 105,645 12,136 117,781

Table 3.3-1b
Recent Historical Total Water Supplies

(Acre-feet)
Santa Maria Valley Management Area

Percent Contribution of Water Supplies
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4. Water Disposition

The Stipulation directs that there be an annual accounting of the disposition of water supplies in
the SMVMA.  The primary uses of water in the SMVMA are for agricultural irrigation and for
domestic and related municipal uses, as detailed in Chapter 3, where most of the water is
consumptively used.  The balance of water supplies primarily flow, or are disposed, back to the
groundwater basin via deep percolation of applied irrigation that exceeds agricultural crop water
requirements, via deep percolation of landscape or other non-agricultural irrigation, and via
purposeful infiltration of treated municipal waste water.  Other disposition of water in the
SMVMA includes purposeful consumptive use (evapotranspiration) via spray irrigation for
disposal of some treated municipal waste water, injection of brine derived from reverse osmosis
treatment, minor agricultural drainage in localized areas of low surface elevation and high
shallow groundwater levels and, potentially, purposeful export of water to another management
area.  This chapter quantitatively addresses the two largest of the preceding components of water
disposition, deep percolation of applied irrigation and discharge of treated municipal waste
water.  It also includes estimated return flows from landscape irrigation.  No data are available
with regard to agricultural drainage, so there is no quantitative discussion of that component of
disposition herein.  With regard to other aspects of water supply and disposition, the Stipulation
includes provisions for future intra-basin export of water from the SMVMA to the adjacent
NMMA; potential water sales from the City of Santa Maria to the Nipomo Community Services
District (Nipomo CSD), and the technical concerns regarding that planned sale initially
expressed in the 2008 SMVMA Annual Report, are further discussed below.

4.1 Agricultural Return Flows

The largest component of overall return flows in the SMVMA originates as applied water for
agricultural irrigation.  Except for local areas near the Santa Maria River toward the western end
of the SMVMA where subsurface drainage removes shallow groundwater beneath irrigated
lands, applied irrigation in excess of crop water requirements is considered to deep percolate
beyond crop rooting depths and result in return flows to groundwater.  The estimation of
agricultural water requirements and associated groundwater pumping, as described in Section
3.1, is based on crop areas, respective crop water requirements, and estimated performance of
various irrigation systems.  For the range of crops and irrigation systems in the SMVMA, most
crops are considered to consumptively use about 80 to 85 percent of the water applied to them,
resulting in an estimated 15 to 20 percent of applied water exceeding crop consumption and deep
percolating as return flow to the underlying aquifer system (the one exception to the preceding
ranges is wine grapes, where 95% of applied water is estimated to be consumptively used,
resulting in return flow of only 5% of applied water).

For the full range of crop categories in the SMVMA, return flow rates in 2011 are estimated to
range from less than 0.1 af/ac for Vineyard, to about 0.4 af/ac for the predominant Rotational
Vegetables in the Valley, to a maximum of about 0.7 af/ac for Pasture.  The respective estimated
agricultural return flow rates are detailed in Table 4.1-1.  When combined with their respective
individual crop acreages, it is estimated that just under 18,000 af of applied agricultural irrigation
deep percolated to groundwater as return flows in the SMVMA in 2011.
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4.2 Treated Municipal Waste Water Discharge

There are three municipal waste water treatment plants in the SMVMA:  the City of Santa Maria
Plant located west of the City; the Laguna Sanitation District Plant west of the Santa Maria
Airport; and the City of Guadalupe Plant west of the City (see Figure 1.3-1a).  At the City of
Santa Maria WWTP, influent volumes are metered and recorded, and all treated water is
discharged to percolation ponds near Green Canyon adjacent to the Plant facilities.  At the
Laguna Sanitation District WWTP, influent volumes are metered and recorded, and the large
majority of treated water (95%) is discharged to permanent spray fields north and west of the
Plant facilities and to Santa Maria airport lands for irrigation.  Of the remaining effluent, a small
amount (3%) is brine derived from reverse osmosis treatment of part of the total waste water
flow; that brine is discharged to a deep injection well (a converted oil well, completed below the
base of fresh groundwater).  The balance of effluent (2%) is conveyed to an oil lease near Orcutt
for industrial use.  At the City of Guadalupe WWTP, influent volumes are recorded and all
treated water is discharged to permanent spray fields north of the Plant facilities, across the Santa
Maria River (with storage pond north of the facility).

Monthly influent data from 2011 are shown by facility and method of disposal in Table 4.2-1.
For all three plants, effluent volumes are estimated to be 90 percent of the metered influent, with
the remainder assumed to be lost (consumed) during treatment.  During January through May of
2011, the Guadalupe Plant flow meter was nonoperational, precluding the collection of influent
data.  Metering of plant influent resumed in June.  Since the City of Guadalupe’s total water
requirements in 2010 and 2011 differed only slightly from 2009 (approx. 5 percent), and for
purposes of accounting 2011 return flows from the plant, the metered influent data from January
through May 2009 were utilized in this report, along with the metered influent data from June
through December 2011 as shown in Table 4.2-1.

In 2011, an estimated 10,820 af of treated municipal waste water were discharged in the
SMVMA.  About 75 percent (8,100 af) of that total was discharged to the percolation ponds of
the City of Santa Maria WWTP.  About 2,000 af of treated water were discharged to spray
irrigation of permanent pasture of the Laguna Sanitation District WWTP and irrigation of Santa
Maria airport lands.  Approximately 70 af of brine were discharged by deep well injection and 40
af of treated water were utilized for industrial purposes on an oil lease near Orcutt.  Slightly less
than 600 af of treated water were discharged to spray irrigation by the City of Guadalupe.

The Stipulation has provisions for each of the municipal water purveyors in the SMVMA to have
rights to recover return flows that derive from their respective importations of water from the
SWP.  Those rights are to specific fractions of SWP water use in the preceding year; they are
limited in time to recovery in the following year, and thus do not carry over or otherwise
accumulate in the basin.  The respective fractions for the three municipal purveyors are 65
percent for Santa Maria and 45 percent each for Southern California Water Company (now
GSWC) and for Guadalupe.  The Stipulation is silent as to the basis for the respective fractions;
logically, however, they would have some basis in the fate of imported SWP water, i.e. what
fraction ends up being “disposed” as a “return flow” to the groundwater basin.
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Interpretation of the municipal water supplies and waste water processes in the SMVMA in 2011
suggests that the 65 percent “return flow” fraction for Santa Maria is approximately
representative of the relative amount of overall Santa Maria water supply that primarily ends up
as effluent discharged to spreading basins for infiltration to the groundwater basin.  While the
8,100 af of estimated effluent in Table 4.2.1 is mostly reflective of water that originates as Santa
Maria water supply, it is slightly inflated by the net interception of some waste water, by the
Santa Maria sewer system, from Orcutt (originally from GSWC water supply).  On the other
hand, effluent from the Santa Maria WWTP does not account for “return flows” that derive from
landscape irrigation with municipal water supply.  Deduction of the former and addition of the
latter suggest that, depending on how much actually infiltrates from the spreading basins, the net
“return flow” to groundwater from the Santa Maria municipal water supply system could be as
high as 65 percent of its total water supply.  Since the Santa Maria water supply is a commingled
combination of groundwater and SWP water, the “return flow” fraction attributable to SWP
water would be the same as that for the commingled supply.  An accounting of waste stream
volumes from the different sources as influent to the Santa Maria WWTP (Santa Maria and
GSWC) and supporting calculations of the different types of return flows (WWTP and landscape
irrigation) for 2011 is provided in Table 4.2-2.

Interpretation of the GSWC/Laguna Sanitation District and Guadalupe water supplies and waste
water processes in 2011 suggests that the 45 percent return flow fractions in the Stipulation are
not representative of relative amounts of those respective water supplies that end up as
groundwater recharge which, in turn, would be recoverable by pumping from the basin.  In the
case of Guadalupe, metered influent to the treatment plant represents approximately 75 percent
of its water supply, and estimated effluent is equal to about 68 percent of its water supply.  While
both fractions exceed the 45 percent return flow fraction in the Stipulation, the disposal method
(spray irrigation) is not conducive to groundwater recharge but is, conversely, conducive to
consumption of the effluent by evapotranspiration.  Ignoring the fact that the Guadalupe spray
field is located over an area where the deeper part of the aquifer system is confined, constraining
the effectiveness of recharge via application at the ground surface, a reasonable estimate of any
deep percolation beneath the Guadalupe spray field would be in the range of about 10 to 15
percent of its water supply; addition of return flows from landscape irrigation may increase the
overall percentage to around 20 to 22 percent, far less than the stipulated 45 percent.

While the overall sewer and waste water treatment system at the Laguna Sanitation District is
more difficult to analyze, the combination of treated volumes and disposal method suggests that
far less than the stipulated 45 percent of water supply ends up as groundwater recharge.  The
metered influent to the Laguna plant represents only about 30 percent of the GSWC water supply
to its Orcutt, Lake Marie and Tanglewood systems; estimated effluent represents only about 27
percent of those water supplies.  With credit for the net sewer fraction that is intercepted to the
Santa Maria plant, those fractions increase to about 37 and 34 percent, respectively.  Beyond
those low fractions, the spray irrigation disposal method is, as with Guadalupe, not conducive to
groundwater recharge.  A reasonable estimate of deep percolation to groundwater recharge
beneath the Laguna spray field and airport lands would be about 20 percent of the estimated
effluent, equivalent to only about 5 percent of the GSWC water supplies.  Addition of recharge
from waters intercepted to the Santa Maria plant would increase the estimate of return flows to
about 7 percent of total GSWC water supplies.  Further addition of estimated recharge that
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derives from landscape irrigation in the GSWC service area would increase the total return flow
fraction to about 18 percent.  All the preceding fractions are far less than the stipulated 45
percent.  The treated volumes and disposal methods for waters supplied do not support the credit
for return flows of SWP water designated for GSWC in the Stipulation.

As long as the existing waste water treatment and disposal processes remain in place at the
Laguna Sanitation District and City of Guadalupe WWTPs, there is no technical support for the
45 percent fractions that were included in the Stipulation for GSWC (in the case of Laguna
Sanitation District) and Guadalupe to recover return flows from their respective use of SWP
water.  Any “recovery” of those amounts of water by groundwater pumping would actually be
pumping of a much smaller fraction (one-half or less of the 45 percent) of “return flow,” with the
balance being groundwater unrelated to imported water use by either entity.

Analysis of municipal return flows since 1997, when SWP water importation commenced, shows
that the percentages of total water supply as return flow for each purveyor in 2011 are similar to
those over the recent historical period, as seen in Table 4.2-2.  With a combination of return
flows from WWTP effluent, after accounting for varying disposal methods, and return flows
from landscape irrigation, the percentages of total water supply for Santa Maria, GSWC, and
Guadalupe averaged 66, 18, and 20 percent, respectively since 1997.  A detailed analysis of
influent amounts, accounting for intercepted waste streams from the GSWC systems to the Santa
Maria WWTP and from the City of Santa Maria area to the Laguna Sanitation District WWTP,
and disposition of effluent for the three WWTPs since 1997 is included in Appendix D.

4.3 Exported Water

No water was exported from the SMVMA in 2011.  However, planning continued in 2011 for
future delivery of water from the SMVMA to the NMMA, specifically from the City of Santa
Maria to the Nipomo CSD.  The Stipulation includes provisions specific to the NMMA for
implementation of a Memorandum of Understanding (MOU) between the City and Nipomo CSD
that provides for the sale of up to 3,000 af of “supplemental water” per year by Santa Maria to
Nipomo; that sale would be equivalent to an intra-basin export from one management area (the
SMVMA) to another (the NMMA).  Notable actions now completed on that potential sale
include certification of environmental documentation and completion of a Wholesale Water
Supply Agreement (successor to the MOU) between the City of Santa Maria and the Nipomo
CSD.

Both the environmental documentation and the Wholesale Water Supply Agreement describe a
potentially phased delivery of supplemental water from Santa Maria whereby Nipomo CSD
would purchase minimum quantities of 2,000 afy for the first ten years of the Agreement, 2,500
afy for the next nine years, and 3,000 afy for the balance of the term of the Agreement (through
2085).  Deliveries under the Agreement are specified to begin in the first year after completion of
pipeline interconnection between Santa Maria and Nipomo CSD; that interconnection was the
focus of the certified environmental documentation on the Nipomo CSD “Waterline Intertie”
project.  Both the environmental documentation and the Wholesale Agreement also describe
provisions whereby Nipomo CSD may request delivery of additional supplemental water, up to
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an additional 3,200 afy, for a total delivery of 6,200 afy; the latter goes beyond the provisions in
the Stipulation for the sale of up to 3,000 afy.

Since the Wholesale Agreement and the environmental documentation on the Waterline Intertie
project reflect planned intra-basin export of water from one management area to another, three
technical concerns about the planned project were expressed in the initial (2008) annual report
for the SMVMA; as included in that report, those technical concerns were:

- “First, while there has apparently been extensive analysis of the need for
supplemental water in the NMMA, prior to and through a recently certified EIR
on the project, the Nipomo CSD “Waterline Intertie”, there has been no analysis
to identify the existence of any surplus water in the SMVMA.  There has similarly
been no analysis of any impacts to water supplies in the SMVMA that might
derive from an export as described in the MOU.”

- “Second, the MOU includes provisions that the water delivered by Santa Maria
shall be of the same quality that the City delivers to its customers; the project EIR
notes that the water will be a mix of City groundwater and SWP water.  In the
year prior to the signing of the MOU, the City delivered an average blend of 87
percent SWP water and 13 percent local groundwater to its customers.  In 2008,
those respective fractions were 53 percent and 47 percent.  Using both sets of
fractions for illustration purposes only, the delivery of “supplemental” water to
the NMMA could represent about 1,600 to 2,600 afy of SWP water and about 400
to 1,400 afy of groundwater pumped from the SMVMA.  There has been no
analysis of the source(s), pumping locations, or potential impacts of such
groundwater pumping for export from the SMVMA.”

- “Finally, and perhaps of greatest concern, there is an apparent conflict with regard
to importation and use of SWP water between the Stipulation and the MOU.  In
the Stipulation provisions specific to the SMVMA, the City of Santa Maria is to
import and use within the SMVMA at least 10,000 afy of SWP water.  The only
exception to that amount of importation and use is in years when SWP availability
to Santa Maria is less than 10,000 af; in those years, Santa Maria is to import and
use all its available SWP supply in the SMVMA.  However, if Santa Maria were
to export water in accordance with the MOU in years when its SWP supply was
less than 10,000 af (i.e. in years when overall SWP reliability is less than about 60
percent), Santa Maria would be out of compliance with the Stipulation in all those
years, leading to more groundwater pumping for municipal supply in the
SMVMA than envisioned by the Stipulation.”

While no new technical work on the preceding issues was completed in 2011, Santa Maria has
initiated efforts to address them as follows.  On the first item, the City has listed a combination
of water supplies that, in the quantities listed by the City, notably exceed its existing and
currently projected water requirements.  Those water supplies include appropriative rights to
groundwater in the SMVMA, reportedly quantified in the Judgment; a portion of the yield from
Twitchell Reservoir operations; SWP supplies; and return flows from SWP use by the City.
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While those aggregate supplies exceed the City’s water requirements, there remains no analysis
to identify whether there are sufficient supplies in the overall SMVMA whereby there is a
“surplus” available for intra-basin transfer without causing a shortage in the SMVMA.  Through
its Utilities Department, the City has maintained a willingness and intent to analyze that issue as
part of a larger effort that will include securing additional SWP allocation on a schedule that
coincides with the Nipomo CSD being ready to actually request water deliveries from the City.
Regarding the latter, the formation of an assessment district to fund the Waterline Intertie project
was rejected by Nipomo Mesa property owners on May 9, 2012.  The City anticipates
considering various options for conducting intra-basin water transfers in the future, either by the
original project or by some modified project.  The pursuit by the City of additional SWP water
allocation will continue for the purpose of at least offsetting projected reductions in reliability of
SWP water deliveries, specifically to a projected 60 percent (personal communication, R. Sweet,
City of Santa Maria, May 11, 2012).

On the second concern expressed in the 2008 report, the City’s blended fractions of SWP water
and local groundwater in 2011 were similar to those during the year preceding the signing of the
MOU: 91 percent SWP water and 9 percent local groundwater in 2011, compared to 87 and 13
percent, respectively, prior to the MOU.  Had the Water Sales Agreement been operational with
SWP availability as it was in 2011 (80%), the fractional use of SWP water to a combination of
City customers and the Nipomo CSD would have remained constant at about 91 percent; SWP
water use in the SMVMA would have decreased from full availability (14,240 af) to about
11,500 af, which was roughly the amount actually imported by the City in 2011.  The total
groundwater pumping by the City would have increased from about 1,170 af to 1,460 af.  As
indicated in the 2008 annual report, there has been no analysis of the source(s), pumping
locations, or potential impacts of such an increase in groundwater pumping on the SMVMA.
While an additional 300 af of groundwater pumping is small relative to the total pumping of just
over 105,000 af in 2011, the additional pumping that would have been necessary to meet the
obligations of the agreement were much larger in 2008, 2009, and 2010 (LSCE, 2009, 2010, and
2011).  As with the first concern discussed above, however, the Santa Maria Utilities Department
has maintained a willingness and intent to analyze this second issue in the same manner although
on a schedule dependent upon future water transfer planning on the Nipomo Mesa.

On the last concern expressed in the 2008 report, the preceding discussion is a good illustration
of the potential conflict between the Stipulation and the Water Sales Agreement (the MOU when
included in the Stipulation).  Had the Water Sales Agreement been operational with SWP
availability as it was in 2011 (80%), and with the City’s SWP Table A Amount as it now is
(17,800 af), the City would have been able to satisfy both the Water Sales Agreement and the
Stipulation.  However, this would not have been the case in the previous three years when SWP
availability to Santa Maria was less than 10,000 af.  Without access to additional SWP water
during the previous years, the City could not dedicate all its SWP allocation to the SMVMA (as
required by the Stipulation when that allocation is less than 10,000 af) and also deliver any to the
Nipomo CSD.  In fact, if the Water Sales Agreement were operational, such would be the case in
all year-types when SWP allocations are less than about 70 percent.

For reference, Table 4.3-1 is a summary of two scenarios to examine the amounts of SWP water
and SMVMA groundwater that would comparatively be delivered to Santa Maria alone (without
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the Water Sales Agreement) or to Santa Maria and Nipomo CSD (with the Water Sales
Agreement).  Both scenarios include water availability and deliveries at various rates of SWP
allocation, with one scenario to reflect “current” conditions (2011 City water demand) and 3,000
afy delivery to Nipomo CSD), and the other scenario to reflect projected “future” conditions
(buildout City water demand and 6,200 afy delivery to Nipomo CSD).

The City recognizes all the preceding issues and, based on ongoing communication with its
Utilities Department, continues work on their resolution, primarily by maintaining efforts to
increase its SWP Table A water supply, but on a schedule that recognizes the practical realities
that remain to be addressed before the Nipomo CSD will be in a position to request delivery of
water under the current or some future modified Sales Agreement.  Certainly notable among
those practicalities are a yet-to-be completed MOU among water purveyors in the NMMA;
however, with the recent rejection by Nipomo Mesa property owners of funding the Waterline
Intertie project, more important will be the considerations of future options for any intra-basin
water tranfers.  While those practicalities are to be addressed in the NMMA, Santa Maria
continues work toward ultimately securing up to 10,000 afy of additional SWP allocation from
some combination of suspended SWP Table A allocation in Santa Barbara County and unused
SWP Table A allocation in San Luis Obispo County.  The City’s original intention was to secure
the additional SWP supplies in order to enable deliveries under the Water Sales Agreement and
also satisfy the provisions of the Stipulation, while also attempting to limit its financial
commitment to purchase additional SWP supplies until they are certainly needed, i.e. if and
when the Nipomo CSD completes all its requirements to actually request water deliveries from
Santa Maria.  Even with the recent events on the Nipomo Mesa described above, the City intends
to continue the pursuit of additional SWP allocation to offset projected reductions in SWP water
supply reliability.



Evapotranspiration Effective Evapotranspiration Evapotranspiration Distribution Applied Estimated Applied Water Applied Water Agricultural
of Crop Precipitation of Applied Water of Applied Water Uniformity Water Water above ETaw above ETaw Return

ETc PE ETaw ETaw DU AW Crop Requirements AW-ETaw AW-ETaw Flow

Crop Category (in) (in) (in) (af/ac) (%) (af/ac) Acreage (af) (in) (ft) (af)
Rotational Vegetables1 24.00 2.36 21.64 1.80 80 2.25 34,243 77,186 5.4 0.45 15,437
Strawberries1 17.15 3.67 13.01 1.08 85 1.28 9,938 12,674 2.3 0.19 1,901
Vineyard2 --- --- 12.0 1.0 95 1.1 4,561 4,801 0.6 0.05 240
Pasture1 45.39 10.17 35.23 2.94 80 3.67 320 1,174 8.8 0.73 235
Grain2 --- --- 0.0 0.0 80 0.0 1,028 0 0.0 0.00 0
Nursery3 --- --- --- --- --- 2.0 229 458 4.8 0.40 92
Deciduous2 --- --- 26.4 2.2 85 2.6 10 26 4.7 0.39 4
Avocado2 --- --- 28.8 2.4 85 2.8 24 68 5.1 0.42 10
Fallow4 --- --- --- --- --- --- 528 --- --- --- ---

Total 50,881 96,387 17,919

1) CIMIS-based applied crop water duties

2) Reported ETaw-based applied crop water duties

3) NMMA applied crop water duty; DU assumed as 80%

4) No applied water

Table 4.1-1
Applied Crop Water Requirements, Total Agricultural Water Requirements and Return Flows, 2011

Santa Maria Valley Management Area



Table 4.2-1
Treated Municipal Waste Water Discharge in 2011

Santa Maria Valley Management Area
(in acre-feet)

Total Municipal Waste Water DischargeCity of Guadalupe3Laguna Sanitation District WWTP2City of Santa Maria1

EffluentInfluentEstimated EffluentMetered InfluentEstimated EffluentMetered InfluentEstimated EffluentMetered Influent
Totalindustrial useinjectionirrigationpondsTotalTotalTotalTotalindustrial use6injection5irrigation4TotalTotalTotal
(af)(af)(af)(af)(af)(af)(af)(af)(af)(af)(af)(af)(af)(af)(af)Month
85136227615946485318836179209615684January
83736203625930434816936160187625695February
85616235614951485419416187215614683March
82006221593911495417806172198593659April
86016224630956505518116174201630700May
944462117231,049495417246162191723803June
930662127061,034505617466162193706784July
87336214649970505517436165193649722August
937362097191,041505516836159187719799September
953462157271,059515717546164194727808October
946462147231,052505617346164193723803November

1,010762187791,122525817976166199779865December
10,81840722,6038,10412,0205896542,12540722,0142,3618,1049,005Annual Totals

1) Total effluent estimated based on assumed loss of 10% during treatment (90% of metered influent); all effluent discharged to ponds.
2) Total effluent estimated as 90% of metered influent; brine discharged to deep injection well and treated water for industrial use is metered, with the balance discharged for irrigation.
3) Total effluent estimated as 90% of metered influent; all effluent discharged to spray fields; January through May values from 2009/2010 due to prolonged plant flow meter malfunction.
4) Includes spray irrigation on Laguna SD fields and irrigation on Santa Maria airport lands.
5) Annual total injection volume available; monthly average listed.
6) For industrial use on oil lease near Orcutt.



Table 4.2-2
Estimated Recent Historical Return Flows from WWTPs and Landscape Irrigation

Santa Maria Valley Management Area
(all units in afy unless otherwise noted)

Return FlowsIrrigation Available for Return FlowsEffluent Available for Return FlowsTotal Water Use
GuadalupeGolden State Water CompanySanta MariaGuadalupeGSWCSanta Maria

% offromfrom% offromfromfrom% offromfromfromfromfromfromfromfrom
Water UseTotallandscapeWWTPWater Use8TotallandscapeWWTPWWTPWater UseTotallandscapeWWTPWWTPWWTPWWTPWWTPWWTPWWTP

irrigation7(Guad)6irrigation7(LSD)6(SM)5irrigation7(LSD)6(SM)5Guadalupe4GSWC3Santa Maria2(Guad)(LSD)(SM)(LSD)(SM)GuadGSWC1GSWCSMYear
20154708416.91,600850454296668,247952177,2793504,2484,7584202,269296837,2797789,3879,44112,5221997
20154708417.51,397720375302667,293842166,4343503,6014,2124201,874302826,4347787,9608,00111,0851998
20154708417.01,574834443298667,816901166,8993504,1694,5064202,215298826,8997789,1939,26311,8591999
20154708417.51,647846492309658,203964177,2233504,2304,8184202,459309837,2237789,3429,39912,6792000
20154708418.11,634811500323688,511957177,5383504,0544,7864202,500323837,5387788,9509,00912,5942001
20154708417.21,629852457320658,6891,012177,6613504,2595,0594202,287320837,6617789,4099,46613,3122002
20154708418.81,704816456431658,8091,026177,7663504,0825,1304202,281431837,7667789,0239,07113,4992003
20165759018.11,689842448399689,2551,037178,2013744,2105,1874492,240399838,2018329,3029,35613,6502004
20161738817.11,511796398317689,4411,050168,3743663,9815,2494391,990317828,3748148,8028,84613,8142005
20175799516.21,421788345288689,3021,034168,2513973,9395,1724771,724288818,2518838,7008,75413,6102006
202109611516.61,612874371368629,2141,123168,0744784,3695,6175741,854368818,0741,0639,6529,71014,7822007
202049011418.01,675838393444659,2221,082168,1234494,1905,4095701,963444818,1239979,2559,31114,2352008
222028312018.81,639786386467659,1501,077168,0574133,9285,3855981,932467818,0579178,6688,72914,1722009
231997912020.61,590696404489638,3861,010167,3603963,4815,0525982,022489807,3608807,6817,73513,2942010
221978011820.71,621706409506688,577963167,5983983,5304,8135892,044506817,5988857,7947,84412,6652011
20avg18avg66avg

Estimated

City of Santa MariaSM
Golden State Water CompanyGSWC
City of GuadalupeGuad
Laguna Sanitation DistrictLSD

1) Excludes Sisquoc System water use (for effluent return flow calculations).
(35 to 38)382) Percentage of SM total water use as landscape irrigation =
(45 to 48)453) Percentage of GSWC total water use as landscape irrigation =
(24 to 64)454) Percentage of Guad total water use as landscape irrigation =

5) All effluent from Santa Maria WWTP percolation ponds assumed as return flows.
6) 20 percent of effluent from Laguna SD and Guadalupe WWTP irrigation assumed as return flows.
7) 20 percent of landscape irrigation assumed as return flows.
8) Percentage of GSWC total water use as return flows.



Table 4.3-1
Water Requirements, Supplies, and Amounts Delivered under Current and Projected Conditions

Santa Maria Valley Management Area

Current Conditions

City Water Delivered**City Water SupplyWater RequirementsSWP
NCSDSMVMA2011

TotalGroundwaterSWPTotalGroundwaterSWPTotalGroundwaterSWPTotalNCSDCitySupply to CityAllocation
(af)(af)(af)(af)(af)(af)(af)(%)*(af)(%)*(af)(af)(af)(af)(af)(%)
3,00003,00012,700012,70015,7000010015,70015,7003,00012,70017,800100
3,000(61)3,06112,700(259)12,95915,700(2)(320)10216,02015,7003,00012,70016,02090
3,0002792,72112,7001,18111,51915,70091,4609114,24015,7003,00012,70014,24080
3,0004492,55112,7001,90110,79915,700152,3508513,35015,7003,00012,70013,35075
3,0006192,38112,7002,62110,07915,700213,2407912,46015,7003,00012,70012,46070
3,0007892,21112,7003,3419,35915,700264,1307411,57015,7003,00012,70011,57065
3,0009592,04112,7004,0618,63915,700325,0206810,68015,7003,00012,70010,68060
3,0001,2991,70112,7005,5017,19915,700436,800578,90015,7003,00012,7008,90050
3,0001,6391,36112,7006,9415,75915,700558,580457,12015,7003,00012,7007,12040
3,0001,9801,02012,7008,3804,32015,7006610,360345,34015,7003,00012,7005,34030
3,0002,32068012,7009,8202,88015,7007712,140233,56015,7003,00012,7003,56020
3,0002,66034012,70011,2601,44015,7008913,920111,78015,7003,00012,7001,78010

** provides for water delivered to be of equal quality* % of total water requirements by sourceGiven:
17,800City Table A (af) =
14,235City Water Req (af) =

3,000NCSD Water Req (af) =

Projected Conditions1

City Water Delivered**City Water SupplyWater RequirementsSWP
NCSDSMVMA

TotalGWSWPTotalGWSWPTotalGroundwaterSWPTotalNCSDCitySupply to CityAllocation
(af)(af)(af)(af)(af)(af)(af)(%)*(af)(%)*(af)(af)(af)(af)(af)(%)
6,2001,8214,37919,0005,57913,42125,200297,4007117,80025,2006,20019,00017,800100
6,2002,2593,94119,0006,92112,07925,200369,1806416,02025,2006,20019,00016,02090
6,2002,6973,50319,0008,26310,73725,2004310,9605714,24025,2006,20019,00014,24080
6,2003,1343,06619,0009,6069,39425,2005112,7404912,46025,2006,20019,00012,46070
6,2003,3532,84719,00010,2778,72325,2005413,6304611,57025,2006,20019,00011,57065
6,2003,5722,62819,00010,9488,05225,2005814,5204210,68025,2006,20019,00010,68060
6,2004,0102,19019,00012,2906,71025,2006516,300358,90025,2006,20019,0008,90050
6,2004,4481,75219,00013,6325,36825,2007218,080287,12025,2006,20019,0007,12040
6,2004,8861,31419,00014,9744,02625,2007919,860215,34025,2006,20019,0005,34030
6,2005,32487619,00016,3162,68425,2008621,640143,56025,2006,20019,0003,56020
6,2005,76243819,00017,6581,34225,2009323,42071,78025,2006,20019,0001,78010

** provides for water delivered to be of equal quality* % of total water requirements by sourceGiven:
17,800City Table A (af) =

City projected demand at build-out in 2022; NCSD projected deliveries from City by 2085 per Jan 5, 2010, Agreement1)19,000City Water Req (af) =
6,200NCSD Water Req (af) =
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5. Conclusions and Recommendations

Conclusions drawn from analysis of hydrogeologic and water requirement and supply conditions
in the SMVMA in 2011 are discussed in the following section, which is in turn followed by
recommendations for ongoing data collection, basin management, and future analysis.

5.1 Conclusions

Assessment of hydrogeologic conditions in 2011 showed that groundwater levels and general
mineral quality in the shallow and deep aquifer zones remain within historical ranges for the
SMVMA.  As has historically been the case for several decades, the prevailing gradients for
groundwater flow in both zones was reduced (flattened) in the vicinity of local pumping near the
Santa Maria Airport, but groundwater flow continued through the area toward the coast where
groundwater levels remained above sea level.  Concentrations of nitrate in groundwater remained
near or below detection limits in the deep aquifer zone, but continued to increase in the shallow
zone near Orcutt, where elevated concentrations have resulted in management actions such as the
reduction or cessation of municipal pumping from shallow water supply wells.  Nitrate
concentrations also continued to gradually increase in portions of the aquifer along the coast.

Water requirements, water supplies to meet those requirements, and disposition of water supplies
in the SMVMA in 2011 can be summarized as follows.  Total water requirements were greater
than in 2010, about 117,800 af, comprised of 96,400 af for agricultural irrigation and 21,400 af
for municipal supply.  Groundwater was the primary water supply, 105,650 af, to meet most of
the total water demand; the balance of total water requirements was met by 12,150 af of
imported water from the State Water Project.

Disposition of agricultural water supply was primarily to evapotranspiration by crops, which
consumptively used about 78,480 af of the applied water; the balance of applied irrigation, nearly
17,920 af, returned to the groundwater basin as deep percolation of applied water not
consumptively used by crops.  Slightly less than one-half of the municipal supply, about 9,380
af, was consumptively used in the service areas of municipal purveyors.  The remainder of total
municipal supply, about 12,020 af, was processed at waste water treatment plants.  About 8,110
af of treated effluent from those plants are estimated to have returned to the groundwater basin,
primarily by surface spreading in infiltration basins and much less through spray irrigation.
About 1,200 af are estimated to have been consumed through waste water treatment processes
and about 110 af were disposed through deep well injection of waste brine product and for
industrial use.

A tabular summary of total water requirements, water supplies, and disposition of water supplies
for the SMVMA in 2011 is delineated in Table 5.1.  The components of total water requirements
remained consistent with volumes and patterns of demand over the last decade.
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Table 5.1-1
Summary of 2011 Water Requirements, Water Supplies and Disposition

Santa Maria Valley Management Area
(in acre-feet)

Water Requirements Water Supplies

Agricultural Municipal Total Groundwater Imported
SWP Water Total

96,400 21,400 117,800 105,650 12,150 117,800

Disposition

Agriculture Municipal

Consumption Return
Flows Consumption Waste Water

78,480 17,920 9,380 12,020
Tmt. Plant
Consump.

Return
Flows

Disposal
To Irrig.

Injection/
Industrial

1,200 8,110 2,600 110

Reported total irrigated acreage and crop distribution in 2011, about 50,880 acres devoted
primarily to truck crops, and the associated applied water requirement, about 96,400 af, are
consistent with the generally constant trend in agricultural land use and water requirements in the
SMVMA over the last decade.  Total irrigated cropland has been generally stable between
48,000 and 52,000 acres, with increased truck crop acreage and a decline in pasture, field, and
citrus acreages.  The associated applied water requirements had also been generally stable, in the
broad range of 80,000 to 120,000 afy, where that range is largely driven by year-to-year weather
conditions.  The sole source of water supply for agricultural irrigation continues to be
groundwater, so groundwater pumping for agricultural purposes was an estimated 96,400 af in
2011.  Importantly, the newly installed climate station on the Santa Maria Valley floor provided
for enhanced estimation of the 2011 agricultural water requirements in the SMVMA.

Recorded municipal water supplies in 2011 were 9,260 af of groundwater and 12,140 af of
imported SWP water to meet a total municipal water requirement of 21,400 af; total municipal
demand in 2011 was consistent with the long-term trend of gradually increasing municipal water
demand apparent over the last decade, although less than the peak historical municipal demand
of 25,600 af in 2007.  Groundwater pumping for municipal water supply in 2011 was one-half
that of a decade ago, when groundwater pumping met the entire municipal water requirement of
approximately 23,000 afy.  Also, during several of the intervening years (1998 through 2006),
groundwater pumping was less than one half the peak amount.  The decrease in municipal
groundwater pumping has resulted from the importation and use of SWP water, which began in
1997.  In 2011, those importations exceeded the minimum annual amount specified in the
Stipulation for the City of Santa Maria; the GSWC used 470 af, also exceeding their specified
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minimum amount, and the City of Guadalupe imported 170 af, or 47 percent of their specified
minimum amount due to operational problems resolved in July 2011.

With regard to provisions in the Stipulation for each of the municipal purveyors in the SMVMA
to have rights to return flows that derive from their respective importations of SWP water, the
existing systems for waste water treatment and disposal are such that only the City of Santa
Maria actually discharges in a manner that supports the 65 percent return flow fraction in the
Stipulation for the City.  Waste water treatment and disposal of waters supplied by GSWC and
the City of Guadalupe are such that they do not support the 45 percent return flow fraction for
either of those purveyors.  Until there is some substantial change in either of their respective
treatment and disposal schemes, the Stipulation provision that entitles recovery of 45 percent of
SWP water to both purveyors should be decreased to a maximum of 20 percent for both GSWC
and Guadalupe.

Despite sedimentation that has now filled the former dead pool storage below the conservation
pool in Twitchell Reservoir, operation of the Reservoir has, overall, continued to provide
conservation of runoff for subsequent release for groundwater recharge in the SMVMA.
Sediment removal work completed at the outlet from Twitchell Reservoir and Dam in 2010
facilitated enhanced groundwater recharge in 2011.  While the total precipitation in 2011 was
essentially average, the nine inches of rain that fell in December 2010 and the early 2011 rainfall
resulted in substantial build-up of storage in Twitchell Reservoir for continual release and
recharge through all months in 2011.  The December 2010 rainfall and early 2011 rainfall
produced above-average streamflow in the Sisquoc River and Orcutt Creek, both of which are
uncontrolled.  With the large amount of Twitchell releases for groundwater recharge, almost
90,000 af or close to double the average amount, along with recharge from the Sisquoc River and
Orcutt Creek, groundwater levels in most portions of the SMVMA increased during 2011.  In
fact, groundwater levels remained within historical fluctuating ranges and did not decline to the
point of beginning to define any type of critical water shortage.

General mineral and nitrate concentrations in the Sisquoc River and Orcutt Creek, the only
streams in the SMVMA for which water quality data were available, were within historical
ranges.  As such, Orcutt Creek quality remained degraded with highly elevated concentrations of
dissolved salts and nitrate.

Finally, the Stipulation delineates four specific criteria that, when all are met in any given year,
define a condition of severe water shortage in the SMVMA; those four criteria are:

- chronic decline in groundwater levels (over period of not less than 5 years);
- groundwater level decline not caused by drought;
- material increase in groundwater use during the five year period; and
- groundwater levels below lowest recorded levels.

While groundwater levels in the SMVMA have gradually declined since about 2000, including
between 2009 and 2010, groundwater levels rose in 2011 remained above lowest recorded levels
in the SMVMA.  Recognizing that generally drier conditions have prevailed over that time,
notably resulting in no releases from Twitchell Reservoir in 2002-2004, 2007, 2009, and 2010,
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the recent gradual decline in groundwater levels is most likely attributable to climatological
conditions.  The total groundwater use in 2011, about 105,650 af, was comparable to use during
the last decade, which has ranged between 90,000 and 135,000 afy.  In summary, conditions in
the SMVMA do not satisfy any of the criteria delineated in the Stipulation to define a severe
water shortage; as a result, it is concluded that there is no severe water shortage in the SMVMA
as of 2011.

5.2 Recommendations

In light of basin conditions related to water requirements and supplies, and related to local water
resources, there are no major needs to change things related to those conditions.  However, there
are a few items that warrant discussion, and they are embedded in these recommendations.  Such
as data not currently being collected impede various aspects of reporting on conditions in the
SMVMA, recommendations regarding collection of those data are included in the monitoring
program prepared for the TMA in 2009 and revised in 2010 (Appendix A of this report).  While
implementation of the entire monitoring program will logically be over a period of time, as
recognized in the monitoring program itself, progress toward implementation will allow
progressively expanded reporting on conditions in the SMVMA in future annual reports.
Examples of continued or expanded monitoring include:

- measurement of groundwater levels on a semi-annual basis in all designated wells;

- groundwater quality sample collection and analysis for inorganic constituents (e.g.,
general minerals and nitrate) on a biennial basis in the designated water quality wells;

- installation of at least one deep monitoring well north of the City of Santa Maria for
inclusion in the monitoring program well networks;

- reactivation of stream gauges, in order of priority: 1) Cuyama River (below
Twitchell) and Santa Maria River (near Guadalupe), 2) Sisquoc River tributaries
(Foxen, La Brea, and Tepusquet Creeks), and 3) Santa Maria River tributaries
(Nipomo and Suey Creeks);

- reporting of stream stage with discharge; and

- collection and analysis of surface water quality samples from Twitchell Reservoir and
streams on a biennial basis.

One key aspect of expanded monitoring is coordination of data collection efforts to facilitate
consistent interpretation of groundwater flow conditions in the vicinity of the boundary between
the SMVMA and the NMMA.  Comments on the initial (2008) annual reports for both
management areas called attention to differing interpretations and associated indications of the
existence or absence of subsurface flow from the SMVMA toward the NMMA.  In response to
the comments, it was recommended to the TMA that a locally expanded network of wells be
developed with an increased frequency (monthly) of groundwater level data collection near that
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boundary, with the intent to maximize the use of currently monitored wells in coordination with
the NMMA TG.

Until such time as these data are available, and as was done in 2009 and 2010, this 2011 annual
report on the SMVMA expanded the interpretation of spring groundwater conditions near the
boundary by developing groundwater level contour maps for early and late spring 2011,
specifically in Figures 2.1-3a, b, d, and e.  The maps show the lowering of static groundwater
levels that occurs in both management areas between early and late spring with the
commencement of the annual irrigation season.  As such, they illustrate the importance of
utilizing only groundwater level data from a focused time period, no longer than one or two
weeks, in the construction of a spring groundwater level contour map covering the area.

Also apparent from the focused spring contour maps are the limitations in existing monitoring
data sets that affect the area of coverage for contouring and, thus, description of groundwater
flow conditions between and within the management areas.  As described in the previous
SMVMA annual reports, spring groundwater level measurements are made in late February or
early March in the SMVMA (by USGS) but not in the NMMA, thus extremely limiting the
ability to contour groundwater levels in the SMVMA to its boundary with the NMMA (Figure
2.1-3a).  In contrast, spring measurements are made in mid-April in the NMMA (by SLODPW)
and in the SMVWCD portion of the SMVMA (by SMVWCD) but not in the southern half of the
SMVMA, thus precluding contouring of groundwater levels to its southern boundary (Figure 2.1-
3b).  While the latter map does describe flow conditions at the management area boundary,
importantly showing no subsurface flow from the SMVMA toward the NMMA, the contouring
is based on a sparse density of wells for a time period in late spring after static groundwater
levels have declined tens of feet in response to area pumping for irrigation.  Further, contouring
efforts still rely on monthly groundwater level data (e.g. February, March, and April) provided
by private entities on the southern Nipomo Mesa (GSWC, The Woodlands, Conoco), from their
own water supply wells because no data were available from the monitoring agencies mentioned
above.

In order to eliminate these data limitations, it is strongly recommended that arrangements be
made between the TMA and a third party agency to conduct additional groundwater monitoring
in an expanded network of wells near the boundary of the two management areas.  At a
minimum, the agency would take measurements in a subset of wells on the adjacent portion of
the NMMA at the spring (and fall) time periods coinciding with monitoring conducted in the
SMVMA.  It is envisioned that the Area Engineer would initially work with the third party to
develop the subset of wells, coordinating with monitoring agencies and the NMMA TG to draw
on area experience and utilize existing well inventories, which likely include such information as
well types or uses, locations, depths and screen completions, reference point locations and
elevations, owners and access, and historical water level and/or quality data.  Further, it is
anticipated that the TMA would provide support in agency coordination, in particular with the
third party agency, to facilitate implementation of the expanded monitoring work.

Of note in fall 2011, an expanded network of wells was measured for water levels, providing
essentially the same areal coverage and density of data for the fall period as is typical for the
spring period.  This provided improved coverage of the SMVMA for the fall contour maps of
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shallow and deep groundwater levels, and it is recommended that a similar effort be made for
expanded fall measurements each year.  Related to this, some progress was made by the Area
Engineer in assessing the consistency in well reference points, measuring points, ground surface
elevations, and vertical data (NGVD29 vs. NAVD88) utilized by the various measuring and
reporting agencies and water purveyors for wells and water level data, in particular in the Oso
Flaco and southern Nipomo Mesa areas, toward the goal of providing consistent and accurate
groundwater elevation data and contour maps.

Regarding the existing monitoring program for the SMVMA, it is recommended that the
groundwater and surface water monitoring components continue to be updated in 2011 by the
Area Engineer.  The update would include assessing the current availability of network wells for
groundwater level and quality monitoring and of locations suitable for reestablishment of
network stream gauges.  Completion of the well network assessment would then facilitate
planning to implement a groundwater quality monitoring program in the SMVMA.  Assessment
work would be in coordination with USGS and Santa Barbara County Water Agency staff
currently or previously tasked with water resource monitoring activities in the Valley.

Additional points not otherwise included in the monitoring program but useful in future analysis
and reporting on the SMVMA include:

- surveying of wellhead reference point elevations at all wells utilized for groundwater
level monitoring; and

- definition of municipal water supply well locations (GSWC, Guadalupe) and well
completion information (GSWC), for wells with historical groundwater level, quality,
and pumpage data.

Beyond components of the overall monitoring program, the most notable recommendation for
additional investigation is that the City of Santa Maria continue with its efforts to secure
additional SWP entitlement, certainly depending on consideration of future options for intra-
basin water transfer with Nipomo Mesa but in a timely manner consistent with any progress as it
occurs in its Water Sales Agreement with the Nipomo CSD.  The recommended investigation
would facilitate the City’s compliance with the provisions of the Stipulation regarding
importation and use of SWP water in the SMVMA if the Water Sales Agreement becomes
operational.  Santa Maria should then complete its analysis of the availability of surplus water in
the SMVMA (surplus to all the needs in the SMVMA), logically from the additional SWP
entitlement, whereby some can be exported beyond the SMVMA.  Coincident with the
preceding, Santa Maria should also complete its analysis of the sources, pumping locations, and
potential impacts of additional groundwater pumping, if any, that would be exported beyond the
SMVMA.

Finally, it is recommended that parties in the SMVMA potentially affected by implementation of
the instream fisheries study recommendations, such as the City of Santa Maria, GSWC, the
Cityof Guadalupe, and the SMVWCD, solicit legal opinion or clarification of whether any
compelling basis exists for implementing said recommendations, which would result in
permanent reductions in groundwater basin recharge.  Related to this, resolution should be made
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of any conflict existing between the study recommended diversion of Twitchell Reservoir water
for fisheries in the Santa Maria and Sisquoc Rivers and the 2005 Stipulation developed from the
basin adjudication.  It is recommended that some estimation made of the potential impacts to
groundwater levels and quality in the basin from implementation of the study recommendations.
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I. INTRODUCTION

The terms and conditions of a Stipulation in the Santa Maria Valley Groundwater Basin
Litigation passed down by the Superior Court of the State of California, County of Santa
Clara, on June 30, 2005, are intended to “impose a physical solution establishing a legal
and practical means for ensuring the Basin’s long-term sustainability.”  Under the
Stipulation, the groundwater, imported and developed water, and storage space of the
Basin are to be managed in three management areas, including one for the Santa Maria
Valley (SMVMA) (Figure 1).  The management area is approximately 175 square miles
in size encompassing the Santa Maria and Sisquoc Valleys, extending north to the
Nipomo Mesa, east to the cliffs above the Santa Maria River and terraces along the
Sisquoc River, south to the Casmalia and Solomon Hills, and west to the coast.

According to the Stipulation, a monitoring program is to be established for each of the
three management areas to collect and analyze data regarding water supply and demand
such that the following objectives are met:

1) assessment of groundwater conditions, both levels and quality;
2) determination of land use, water requirements, and water supply; and
3) accounting of amounts and methods of disposition of water utilized.

This monitoring program has been prepared to meet these objectives in the SMVMA.
Also in accordance with the Stipulation, it is expected that the monitoring results will be
utilized for preparation of annual reports on the SMVMA, including an assessment of
whether conditions of severe water shortage are present.  The monitoring program for the
SMVMA, with minor revisions from October 2008, is described by individual element in
the following section.

Among other components, the monitoring program includes networks of historically
monitored wells, stream gauges, and climatic stations.  These monitoring points were
selected based on publicly available information about their locations, characteristics, and
historical data records with the intent of continuing those records as much as possible.  It
is recognized that, as implementation of the program proceeds, the inclusion of some
network wells may be determined to be impractical or impossible due to problems of
access or abandonment.  Further, the reestablishment of inactive (or installation of new)
wells, stream gauges and climatic stations will depend on interagency coordination,
permitting procedures, and budgetary constraints.  Thus, it is anticipated that the overall
monitoring program will be incrementally implemented as practicalities like those
mentioned above dictate.  Similarly, it is expected that, with time, the program will
undergo modification in response to various factors (e.g. replacing network wells
abandoned in the future, revising well classifications by aquifer depth zone), while
maintaining the overall goal of facilitating interpretation and reporting on water
requirements, water supplies, and the state of groundwater conditions in the SMVMA.
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II. MONITORING PROGRAM

As a basis for designing the monitoring program, all pertinent historical data on the
geology and water resources of the SMVMA were updated and compiled into a
Geographic Information System (GIS).  The data include the following:

 well location, reference point elevation (RPE), depth, and construction information;
 surface water gauge locations and characteristics;
 precipitation gauge and climate station locations and characteristics;
 groundwater levels and quality;
 Twitchell Reservoir releases, stream discharge and quality;
 precipitation and reference evapotranspiration (ETo) records;
 topographic, cultural, soils, and land use maps;
 geologic map and geologic structure contours;
 water purveyor wellfield areas;
 wastewater treatment plant (WWTP) locations.

The GIS was first utilized to define aquifer depth zones for groundwater monitoring
purposes.  In the central and major portion of the SMVMA, there is a shallow zone
comprised of the Quaternary Alluvium, Orcutt formation, and uppermost Paso Robles
formation and a deep zone comprised of the remaining Paso Robles formation and
Careaga Sand.  In the eastern portion of the SMVMA where these formations are much
thinner and comprised of coarser materials, particularly in the Sisquoc Valley, the aquifer
system is essentially uniform without distinct aquifer depth zones.  In the coastal area
where the surficial deposits (upper members of Quaternary Alluvium and Orcutt
formation) are extremely fine-grained, the underlying formations (lower members of
Quaternary Alluvium and Orcutt formation, Paso Robles formation, and Careaga Sand)
comprise a confined aquifer.

The GIS was then used to classify a majority of wells into the shallow or deep aquifer
zones based on well depth and completion information, although a number of wells could
not be classified because this information is either unavailable or indicates completion
across both the shallow and deep zones.  An evaluation was made of the distribution of
wells across the SMVMA completed in each depth zone.  Wells actively or historically
monitored for water levels and quality by the U.S. Geological Survey (USGS) and its
cooperating local agencies1 (Agencies) were identified, and an evaluation was made of
the adequacy of coverage of the SMVMA to meet the objective in the Stipulation of
assessing groundwater conditions.

It was determined that the wells actively monitored by the Agencies for groundwater
levels provide extensive but somewhat incomplete coverage of the SMVMA, with areas

1  Cooperating local agencies include Santa Barbara County, San Luis Obispo County, and the Santa Maria
Valley Water Conservation District (SMVWCD).



3

left unmonitored in both aquifer zones.  Based on this assessment, the groundwater
monitoring program for the SMVMA was designed to first incorporate all of the actively
monitored wells (denoted herein as “active wells”).  Thus, those wells will continue to be
monitored for water levels by the Agencies with the resulting data used toward assessing
groundwater conditions in the SMVMA.

Secondly, in order to fill the gaps in coverage around the active wells, the groundwater
monitoring program includes a number of additional wells historically monitored by the
Agencies that are no longer monitored (denoted herein as “inactive wells”, but intended
to be actively monitored as part of this program).  Thus, water level monitoring in these
wells will need to be restarted in collaboration with the Agencies.  This will provide the
additional benefit of bringing forward the historical water level records of the inactive
wells, some of which begin in the 1920s.

Regarding the active and inactive wells, those that could not be classified by aquifer
depth zone (noted as “unclassified wells”) are nonetheless included in the monitoring
program because they contribute to completing well coverage of the SMVMA.  The main
revision to the October 2008 monitoring program is classification of previously
unclassified wells based on additional well information, water level, and water quality
data collected since the monitoring program was implemented.

Third, the groundwater monitoring program includes new monitoring wells to be installed
in both the shallow and deep aquifer zones in an area north of downtown Santa Maria to
fill a gap in coverage by existing wells.  Arrangements will need to be made for the well
installations, and monitoring will need to be implemented in collaboration with the
Agencies.

This groundwater monitoring program designates a subset of wells for the purpose of
monitoring groundwater quality, with well selection based on evaluation of well depths,
completion information, and historical water level and quality data.  It was determined
that, of those wells actively monitored for groundwater levels, very few are actively
monitored for groundwater quality.  The subset of groundwater quality wells under this
monitoring program incorporates the few active water quality wells, which will continue
to be monitored by the Agencies.  In addition, the subset includes wells historically (but
no longer) monitored for water quality and wells historically monitored for water levels
(but never for water quality) by the Agencies.  Thus, water quality monitoring in these
wells will need to be restarted or implemented in collaboration with the Agencies.
Lastly, in order to fill a gap in coverage by existing wells, the new monitoring well to be
installed in the deep aquifer zone north of downtown Santa Maria is included in the
subset of groundwater quality wells.

Thus, the groundwater monitoring program designates two well networks, one each for
the shallow and deep aquifer zones, primarily comprised of wells that are actively
monitored.  The networks include additional wells that are currently inactive (monitoring
to be restarted) and some new wells (installation and monitoring to be implemented).  All
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network wells are to be monitored for groundwater levels, with a subset of those wells to
be monitored for groundwater quality, as described in detail in the subsection below.

Another use of the GIS was for the evaluation of actively and historically monitored
surface water and climatic gauges by their location and period of record, specifically for
Twitchell Reservoir releases, stream discharge, precipitation, and reference
evapotranspiration (ETo) data, in order to assess adequacy of coverage in the SMVMA to
meet monitoring objectives in the Stipulation.  In this case, it was determined that the
actively monitored gauges provide a substantial but incomplete accounting of surface
water resources in the SMVMA, with several streams no longer monitored and the Valley
floor without any climatic gauges.  The SMVMA monitoring program was designed to
incorporate the active gauges and reestablish inactive gauges to provide a comprehensive
record of surface water and climatic data.  A revision to the October 2008 monitoring
program is the addition of a surface water sampling point on Green Canyon drainage,
currently monitored for flow and quality.

A description of the groundwater, surface water, and climatic monitoring included in the
SMVMA monitoring program is provided in the following subsection.  Three monitoring
program elements designate the data collection to be conducted across the area including
1) hydrologic data with which groundwater conditions, surface water conditions, and
agricultural water requirements may be assessed, 2) water requirements and supply data
for agricultural irrigation and municipal use; and 3) water disposition data for agricultural
and municipal land uses.

2.1 Hydrologic Data

Hydrologic data include groundwater levels and quality from two well networks, one
each for the shallow and deep aquifer zones.  Also to be collected are data on Twitchell
Reservoir releases and stream stage, discharge, and quality, from a designated set of
surface water monitoring locations.  The data also include precipitation and ETo data,
which will be used to estimate agricultural water use in the SMVMA.

2.1.1 Groundwater Levels and Quality

Well Networks

Evaluation of historical groundwater level and quality data from the SMVMA indicates
that groundwater conditions differ across the area and with depth; accordingly and as
described above, the groundwater monitoring program designates both shallow and deep
well networks. The monitoring networks include along the coast three sets of existing
grouped monitoring wells that are completed at varying depths for the purpose of
detecting conditions of saltwater intrusion.  However, the networks lack coverage inland
in an area north of downtown Santa Maria adjacent to the Santa Maria River,
necessitating the installation of at least one shallow and one deep well.
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The monitoring networks are primarily comprised of wells actively monitored by the
USGS and cooperating agencies (Agencies).  The networks include additional wells that
are currently inactive (monitoring to be restarted) and some new wells (installation and
monitoring to be implemented).  The shallow well network consists of 68 wells for
groundwater level monitoring with a subset of 37 wells for water quality monitoring
(Table 1a and Figure 2a), including one new well to be installed north of Santa Maria and
monitored for shallow groundwater levels.  The deep well network consists of 52 wells
for water level monitoring with a subset of 38 water quality wells (Table 1b and Figure
2b), including one new well to be monitored for groundwater levels and quality in the
deep zone.  In addition, 29 unclassified wells are included for groundwater level
monitoring with a subset of 4 water quality wells (Table 1c); they are shown on both the
shallow and deep well network maps (see Figures 2a/2b) to illustrate the areal
distribution of network wells across the SMVMA.

To augment the monitoring program results, data from water supply well monitoring
conducted by the Cities of Santa Maria and Guadalupe and by the Golden State Water
Company to meet California Dept. of Health Services requirements will be compiled.
Likewise, data from sanitation facility well monitoring conducted under their respective
permit conditions will augment the monitoring program results.  Finally, data collected
from wells in the Nipomo Mesa Management Area (NMMA) monitoring program (not
part of the SMVMA well networks) will be compiled in order to assess groundwater
conditions in the area along the northern boundary of the SMVMA.

Overall, the groundwater monitoring networks for the SMVMA include:

 149 wells for water levels (68 shallow, 52 deep, 29 unclassified), of which:

 91 of the 149 wells are active (42 shallow, 28 deep, 21 unclassified) and will continue
to be monitored for water levels by the Agencies,

 56 wells are inactive (25 shallow, 23 deep, 8 unclassified) and will need to have water
level monitoring restarted in collaboration with the Agencies,

 2 wells are new (1 shallow and 1 deep) and will need to have arrangements made for
their installation and water level monitoring implemented in collaboration with the
Agencies, and

 79 of the 149 wells are also for water quality (37 shallow, 38 deep, 4 unclassified),
 of which:
 14 wells are active (4 shallow, 9 deep, 1 unclassified), and will continue to be

monitored for water quality by the Agencies,
 34 wells are inactive (17 shallow, 14 deep, 3 unclassified), and will need to have

water quality monitoring restarted in collaboration with the Agencies,
 30 wells not monitored (16 shallow, 14 deep), and will need to have water quality

monitoring implemented in collaboration with the Agencies,
 1 well is new (deep) and will need to have water quality monitoring implemented in

collaboration with the Agencies.
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The areal coverage of wells for groundwater levels and quality is comparable to previous
groundwater resources investigations periodically conducted by the USGS.  The
groundwater monitoring networks are comprehensive and conservative in that they
provide areal coverage of the SMVMA in two depth zones, including focused monitoring
for potential saltwater intrusion along the coast.  Upon implementation of the
groundwater monitoring program and analysis of the initial groundwater level and quality
results, an assessment will be made of whether the well network requires modification,
e.g., more or less wells, while ensuring the monitoring objectives of the Stipulation are
met.

Monitoring Specifications

Under the monitoring program, groundwater level measurements in each network well
will be made from an established wellhead reference point to an accuracy of 0.01 foot.
Groundwater quality monitoring will include general mineral constituents to facilitate
description of the general groundwater chemistry throughout the SMVMA.  In addition,
specific inorganic constituents are included to assess effects of historical and current land
uses and groundwater quality relative to potential saltwater intrusion along the coast.  The
initial monitoring constituents for both the shallow and deep well networks are:

General Minerals (including Total Dissolved Solids (TDS), Electrical Conductivity (EC),
pH, sodium (Na), calcium (Ca), magnesium (Mg), potassium (K), chloride (Cl),
sulfate (SO4), and bicarbonate (HCO3)

Nitrate as Nitrate (NO3-NO3)
Bromide (Br)

All sample collection, preservation, and transport will be according to accepted EPA
protocol.  Sample analyses are to be conducted by laboratories certified by the State of
California utilizing standard EPA methodologies.  Analyses for NO3-NO3 and Br are to
achieve minimum reporting limits of 0.10 mg/l.

The great majority of existing wells in the SMVMA have reported reference point
elevations (RPEs) that appear to have been derived from USGS 7-1/2’ topographic
quadrangles, with variable levels of accuracy.  Therefore, a wellhead survey will need to
be conducted establishing the RPE for each network well to an accuracy of less than one
foot, preferably to 0.01 foot, in order to allow accurate assessment of groundwater
conditions throughout the SMVMA.  The wellhead survey would most easily be
completed using survey-grade global positioning system (GPS) equipment.  Upon
evaluation of the initial monitoring results, an assessment will be made regarding the
need to verify RPEs or modify the set of water quality constituents and/or reporting
limits.
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Monitoring Frequency

Historical groundwater level data from the SMVMA indicate that water levels typically
peak between January and April and decline to the seasonal low between July and
October.  Accordingly, the initial frequency of groundwater level monitoring is
semiannually during the spring and fall, as has typically been the practice of the USGS
and some cooperating agencies.

Review of historical groundwater quality data indicates that some quality constituents,
such as sulfate, nitrate, and associated TDS and EC values, can change substantially over
two to three years.  As a result, the initial frequency of groundwater quality sampling is
every two years, and preferably during the summer to allow any necessary followup
sampling.  Coastal monitoring wells will be sampled twice annually, during spring and
fall, to evaluate seasonal water quality changes with the seasonal fluctuation in Valley
groundwater levels.

The annual groundwater level and quality monitoring results from purveyors and
sanitation facility wells will be compiled with the results from the SMVMA monitoring
program, at which time an assessment will be made regarding the need for additional
monitoring of selected purveyor/facility wells.  Regarding the SMVMA well network,
following evaluation of the initial groundwater level and quality results, an assessment
will be made whether monitoring frequencies need to be modified.

Data Sources, Agency Coordination, and Plan Implementation

Implementation of the groundwater monitoring program will necessitate completing
several tasks augmenting the groundwater monitoring currently conducted by the
Agencies.  It is recommended that program implementation proceed through the
following tasks in order:

1) Coordination with the Agencies (primarily the USGS) and landowners to assess site
conditions at each designated program well, including field determinations of well and
wellhead conditions and access (as needed), with the objective of establishing final well
networks (shallow and deep) for the ongoing measurement of water levels and collection
of water quality samples;

2) Installation of monitoring wells in those areas lacking coverage by the established
networks;

3) Coordination with the Agencies and landowners to make arrangements for conducting
groundwater level and quality monitoring, per the monitoring program, on an ongoing
basis; and

4) Completion of a wellhead survey to record the reference point elevation and ground
surface elevation at each network well.
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On an annual basis, the designated groundwater monitoring activities for the SMVMA
will need to be coordinated with the USGS and cooperating agencies to confirm their
continued monitoring of network wells.  During each year, groundwater level and quality
data from the Agencies will be compiled with the SMVMA dataset, and an assessment
will be made of the remaining data needs to fulfill the groundwater monitoring program.
The annual agency coordination, planning of monitoring activities, data collection, and
data compilation will be jointly conducted by LSCE and the TMA.

2.1.2 Surface Water Storage, Discharge, Stage, and Quality

Monitoring Locations

Twitchell Reservoir stage, storage, and surface water releases are recorded on a daily
basis.  Also, four stream gauges in the SMVMA currently provide average daily
discharge data, specifically two on the Sisquoc River (“near Sisquoc” and “near Garey”),
one on the Santa Maria River (“at Suey Crossing near Santa Maria”), and one on Orcutt
Creek (“near Orcutt”).  Together, the reservoir release data and current stream gauge
measurements account for the primary components of streamflow into the Santa Maria
Valley (Figure 3).

Additional data are needed for the main streams associated with the Santa Maria Valley
for the purpose of assessing surface water resources and stream/aquifer interactions in the
SMVMA.  The main component of streamflow into the Santa Maria Valley is not
measured, specifically from the Cuyama River (inactive gauge), and streamflow from the
Santa Maria Valley cannot be accounted because the gauge located on the Santa Maria
River at Guadalupe is inactive.  Further, for all streams in the SMVMA, stage
measurements are not reported and water quality monitoring is limited to the Sisquoc
River (“near Sisquoc”) and Orcutt Creek (“near Orcutt”).  A sampling point on Green
Canyon provides information on the flow and quality of drainage in the western Valley.

Accordingly, the surface water monitoring program specifies that reservoir stage, storage,
and releases from the Twitchell Project continue to be recorded on a daily basis.  The
program also designates a set of stream gauges on the Sisquoc, Cuyama, and Santa Maria
Rivers and Orcutt Creek for the determination of average daily stage and discharge (see
Figure 3).  Gauge locations will serve as water quality sampling points.  Additional water
quality sampling points (without gauge) are the current Green Canyon point and a new
one to be located on Oso Flaco Creek.

The main surface water monitoring locations for the SMVMA include:

 Twitchell Project, which will continue to be monitored for reservoir stage, storage,
and releases (with water quality monitoring to be implemented) by the SMVWCD;

 6 stream gauges, of which:
 2 gauges will continue to be monitored for stream discharge and quality
 by the USGS:
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“Sisquoc River near Sisquoc”
“Orcutt Creek near Orcutt”

  2 gauges will continue to be monitored for stream discharge by the USGS
  (with water quality monitoring to be implemented in collaboration with the
  USGS):

“Sisquoc River near Garey”
“Santa Maria River at Suey Crossing near Santa Maria”

  2 gauges for which stream discharge and water quality monitoring will need to be
  reestablished in collaboration with the USGS:

“Cuyama River below Twitchell”
“Santa Maria River at Guadalupe”; and

 Green Canyon, for which flow and quality monitoring will continue, and Oso Flaco
Creek, for which water quality monitoring will need to be implemented in
collaboration with the USGS.

The inactive gauges on the Cuyama River (“below Twitchell) and Santa Maria River (“at
Guadalupe”) need to be reestablished, and rating curves relating stage measurements to
discharge need to be redeveloped.  If possible, it would be preferable to establish an
alternate location for the Cuyama River gauge closer to its confluence with the Sisquoc
River.  At the present time, streamflow entering the Santa Maria Valley from the Cuyama
River can be estimated from Twitchell Project release data (streamflow losses occur on
the Cuyama River between Twitchell Dam and its confluence with the Sisquoc River).
Streamflow data from the former Cuyama River gauge facilitated better estimation of
streamflow entering the Valley but did not preclude estimation errors.

Operation of the Santa Maria River gauge at Suey Crossing, located in the primary
recharge area of the River, will need evaluation.  Currently, stream discharge data are
reported only sporadically; it appears that stage data have been collected but not yet
converted to discharge pending development by the USGS of appropriate rating curves.
However, data collection may be being compromised by technical problems with the
gauge, in which case timely resolution of the problems or consideration of an alternate
gauge location in this reach of the River would be necessary.

It should be noted that, in order to provide for the most complete assessment of surface
water resources of the SMVMA, data would also be needed for its tributary streams.
Streamflows into the Sisquoc Valley from La Brea Ck, Tepusquet Ck, and Foxen Canyon
cannot be accounted because their respective gauges are inactive.  Also, streamflows into
the Santa Maria Valley from Nipomo and Suey Creeks have not been monitored (see
Figure 3).  Thus, stream gauges for the determination of average daily stage and
discharge would need to be reestablished for La Brea, Tepusquet, and Foxen Canyon
Creeks and installed on Nipomo and Suey Creeks in collaboration with the USGS.

To augment the surface water monitoring program results, water quality data from stream
studies periodically conducted by the Central Coast Regional Water Quality Control
Board and from sanitation facility monitoring will be compiled.
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Monitoring Specifications

For the Twitchell Project, reservoir stage will need to be related to storage volume.  For
all stream gauges, stage measurements will need to be reported relative to some known
elevation datum.  Under the monitoring program, initial surface water quality analyses to
be performed are for the same general mineral and specific inorganic constituents as for
groundwater.  Reservoir and stream sample collection will be according to accepted
protocol; sample preservation, transport, analyses, and reporting limits will be according
to groundwater quality monitoring specifications.

Monitoring Frequency

For the Twitchell Project, daily releases and reservoir stage are to be recorded.  For all
streams, gauge operations will provide average daily stream stage and discharge data.
Water quality monitoring will be conducted on a semi-annual basis during the period of
maximum winter/spring runoff and minimum summer flows to evaluate changes in
surface water quality with fluctuations in stream discharge.

Data Sources, Agency Coordination, and Plan Implementation

Implementation of the surface water monitoring program will necessitate completing
several tasks augmenting the stream monitoring currently conducted by the USGS.  It is
recommended that program implementation proceed through the following tasks in order:

1) Coordination with the USGS to assess site suitability for stream gauges on the Cuyama
River (“below Twitchell”) and Santa Maria River (“at Guadalupe”), with the objective of
establishing the locations and specifications for gauge installation to conduct ongoing
measurement of stream stage, discharge, and quality;

2) Coordination with the USGS to install stream gauges and develop rating curves for the
Cuyama River (“below Twitchell”) and Santa Maria River (“at Guadalupe”) locations;

3) Coordination with the Agencies to make arrangements for conducting surface water
monitoring, per the monitoring program, on an ongoing basis on the designated streams
(USGS) and Twitchell Reservoir (SMVWCD);

4) Coordination with the USGS to assess site suitability for stream gauges on the
tributaries La Brea, Tepusquet, Foxen Canyon, Suey, and Nipomo Creeks, with the
objective of establishing the locations and specifications for gauge installation to conduct
ongoing measurement of stream stage, discharge, and quality;

5) Coordination with the USGS to install stream gauges and develop rating curves for the
La Brea, Tepusquet, Foxen Canyon, Suey, and Nipomo Creeks locations; and
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6) Coordination with the Agencies to make arrangements for conducting surface water
monitoring, per the monitoring program, on an ongoing basis on the designated streams
and tributaries (USGS) and Twitchell Reservoir (SMVWCD).

On an annual basis, the designated surface water monitoring activities for the SMVMA
will need to be coordinated with the USGS to confirm their continued operation of each
monitoring program gauge.  During each year, Twitchell Project data from the
SMVWCD will be compiled with stream stage, discharge, and water quality data from
the USGS.  Annual agency coordination, planning of monitoring activities, data
collection, and data compilation will be jointly conducted by LSCE and the TMA.

2.1.3 Precipitation and Reference Evapotranspiration (ETo)

Monitoring Locations

There currently are three active NCDC2 precipitation gauges in the SMVMA providing
long-term daily precipitation data through the present, specifically at Guadalupe, the
Santa Maria airport (formerly downtown), and Garey.  In addition, daily precipitation is
recorded at four locations around the SMVMA, at the Twitchell Dam (by the SMVWCD)
and three active CIMIS3 climate stations on the Santa Maria Valley floor, near Sisquoc,
and on the southern Nipomo Mesa.  Daily ETo data are also currently recorded by these
three CIMIS climate stations (see Figure 3).

Accordingly, the monitoring program designates the set of four active precipitation
gauges (NCDC and Twitchell) and three active CIMIS climate stations for the
determination of daily precipitation and ETo (see Figure 3).

The climatic monitoring stations include:

 Four precipitation gauges, which will continue to be monitored by current operators:
  Twitchell Dam (SMVWCD)
  Guadalupe (NCDC)
  Santa Maria Airport (NCDC)
  Garey (NCDC)

 Three climate stations for precipitation and ETo, which will continue to be monitored
by California DWR:

  ‘Santa Maria II’
  ‘Sisquoc’
  ‘Nipomo’

2 NCDC: National Climatic Data Center, administered by the National Oceanic and Atmospheric
Administration (NOAA).
3 CIMIS: California Irrigation Management Information System, administered by California Department of
Water Resources (California DWR).
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Monitoring Specifications and Frequency

Precipitation gauges will continue to collect total daily precipitation data, and climate
stations will report daily ETo values.  Operation of the climate stations will be according
to CIMIS standards to collect all data utilized in the calculation of ETo values (e.g., air
temperature, relative humidity, air speed).

Data Sources, Agency Coordination, and Plan Implementation

On an annual basis, the designated climatic monitoring activities for the SMVMA will
need to be coordinated with the NCDC, California DWR, and SMVWCD to confirm their
continued operation of each gauge/station.  The annual coordination with these agencies
and data compilation will be jointly conducted by LSCE and the TMA.

2.2 Water Requirements and Supply Data

These data include agricultural land use derived from land use surveys as input to the
estimation of applied agricultural water requirements and, thus, groundwater pumping
(sole supply) in the SMVMA.  Data also include municipal and private purveyor records
of water supplies, which include groundwater and imported water that in total equal the
municipal water requirements in the SMVMA.

2.2.1 Agricultural Land Use and Water Requirements

Under the monitoring program, land use surveys of the SMVMA will be conducted on an
annual basis from analysis and field verification of aerial photography.  In the event that
aerial photographs of the SMVMA are unavailable from existing agricultural service
companies, arrangements for the aerial photography work will need to be made.

Survey results will be utilized to determine crop distribution and acreages, which in turn
will be used in conjunction with standard crop coefficient values, ETo and precipitation
data, and Valley-specific irrigation efficiency values to estimate annual applied
agricultural water requirements.  With groundwater serving as the sole source of water
supply for agricultural irrigation in the SMVMA, the estimated applied agricultural water
requirements will be considered equal to the agricultural groundwater pumping in the
SMVMA.

Aerial photography arrangements and analysis, field verification, determination of crop
distribution and acreages, and estimation of agricultural water requirements will be
jointly conducted by LSCE and the TMA.
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2.2.2 Municipal Water Requirements

As part of the monitoring program, records will be compiled of groundwater pumping
and imported water deliveries from the State Water Project, Central Coast Authority
(SWP), to municipal and private water purveyors, including the Cities of Santa Maria and
Guadalupe, and the Golden State Water Company.  All data will be recorded by
subsystem on a monthly basis; groundwater pumping will be by individual water supply
well; and all water transfers within the SMVMA between purveyors are to be noted.
Also included are data on the number of service connections, any estimates of water
usage on a per capita or per connection basis, and historical and current projections of
water demand.

During the first year, purveyors will also provide current service area boundaries and all
available water supply well location, depth, and completion information.  With
groundwater pumping and imported water deliveries as the two sources of water supply
for municipal water use in the SMVMA, their total will be considered equal to the
municipal water requirements in the SMVMA.

During each year, water supply data from the purveyors will be compiled into the
SMVMA dataset.  Annual coordination with purveyors will be jointly conducted by
LSCE and the TMA.

2.2.3 Groundwater Pumping

The estimated groundwater pumping for agricultural irrigation will be summed with the
reported pumping for municipal use in order to calculate total annual groundwater
pumping in the SMVMA.

2.2.4 Imported Water

Imported water data will be obtained to summarize SWP deliveries to municipal and
private water purveyors, specifically the Cities of Santa Maria and Guadalupe and the
Golden State Water Company.  Those data will be summed to calculate total annual
imported water supplies in the SMVMA.

2.3 Water Disposition Data

In order to provide an accounting of amounts and methods of disposition of water utilized
in the SMVMA, several data are to be reported.  These include treated water volumes
processed and disposed at wastewater treatment plants (WWTPs); records of any water
exported from the SMVMA; and estimates of agricultural drainage disposed outside the
SMVMA.  “Disposition” of applied irrigation not consumptively used by crops, e.g.,
return flows to the aquifer system, will also be accounted.
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2.3.1 Treated Water Discharge

Under the monitoring program, records of influent and treated effluent volumes will be
compiled for WWTPs, including the Cities of Santa Maria, Guadalupe, and Laguna
Sanitation District.  All data will initially be recorded on a monthly basis to assess
seasonal variation in the disposition of water (e.g., percentage of water utilized that
becomes WWTP influent; losses during treatment).  Effluent volumes will be recorded by
disposal method and location, including any reuse of recycled water.

These data will be utilized to provide an accounting of municipal water disposed in the
SMVMA.  During each year, water disposal data from the WWTPs will be compiled into
the SMVMA dataset.  Annual coordination with the WWTPs will be jointly conducted by
LSCE and the TMA.

2.3.2 Exported Water

As part of the monitoring program, records will be compiled of any groundwater or
imported (SWP) water that is exported from the SMVMA.  All data will be recorded by
subsystem on a monthly basis and the receiving entities are to be noted.  During each
year, the data acquisition and compilation into the SMVMA dataset will be jointly
conducted by LSCE and the TMA.

2.3.3 Agricultural Drainage and Return Flows

Under the monitoring program, estimation will be made of water drained from
agricultural fields (e.g., by tile drains) for disposal outside of the SMVMA.  Finally,
while not formally “monitored,” the disposition of applied irrigation will include
estimates of the fate of that fraction of water not consumptively used by crops, primarily
as return flow to the aquifer system.
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III. SUMMARY

The monitoring program for the SMVMA includes the collection of hydrologic data,
including: groundwater levels and quality; surface water storage, stream stage, discharge,
and quality; and precipitation and ETo.  The program provides designated shallow and
deep well networks (Tables 1a/b/c and Figures 2a/b) and a surface water and climatic
monitoring network (Figure 3) for collection of these data.  Also specified are water
requirements and supply data to be compiled for agricultural irrigation and municipal use,
the disposal data for municipal water use, data on water exported from the SMVMA, and
estimates of agricultural drainage and return flows.

The monitoring program components and frequencies are summarized as follows:

 groundwater levels: 149 wells (68 shallow, 52 deep, 29 unclassified), of which:
  91 wells are actively monitored (with monitoring to continue),
  56 wells are inactive (with monitoring to be reactivated), and
  2 wells are new (with monitoring to be implemented);
 semiannual frequency.

 groundwater quality: subset of 79 wells (37 shallow, 38 deep, 4 unclassified); of
which:

  14 wells are actively monitored (with monitoring to continue),
  34 wells are inactive (with monitoring to be reactivated),
  30 wells are unmonitored and
  1 well is new (with monitoring to be implemented;
 analyzed for General Minerals (incl. NO3-NO3) and Bromide;
 biennial frequency.

 Twitchell Reservoir: stage, storage, and releases, which are actively monitored
  (with monitoring to continue), and
   quality, which is unmonitored (with monitoring to be implemented);
 stage, storage, and releases monitored daily;
 quality analyzed for General Minerals (incl. NO3-NO3) and Bromide on a
 biennial frequency.

 streams: 6 designated gauges for discharge, stage, and quality, of which:
  2 gauges are actively monitored for discharge and quality (to be continued),
   2 gauges are actively monitored for discharge (to be continued) but not

   monitored for water quality (to be implemented), and
  2 gauges are inactive (discharge and water quality monitoring to be

reestablished);
 discharge and stage monitored daily;
 quality analyzed for General Minerals (incl. NO3-NO3) and Bromide on a
 biennial frequency.
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 stream tributaries: 5 potential gauges for daily discharge and stage, that are inactive
and would need to be reestablished.

 precipitation: 4 active gauges (to be continued);
 daily frequency.

 ETo: 3 active stations (to be continued);
  daily frequency.

 land use; annually.

 municipal water requirements, supplies (groundwater pumping and SWP imported
water), disposal, and exportation; monthly.

 agricultural drainage and return flow; annually.
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Well Network for Monitoring Shallow Groundwater

Santa Maria Valley Management Area
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Township/
Range

State Well
Number

Well
Map ID

Monitoring
Agency

Actively Monitored
for Water Levels

Actively Monitored
for Water Quality

To Be Sampled for
Water Quality

009N032W06D001S 06D1 USGS A/S
009N032W07A001S 07A1 USGS A/S B
009N032W08N001S 08N1 USGS A/S
009N032W16L001S 16L1 USGS A/S
009N032W17G001S 17G1 USGS A/S B
009N032W22D001S 22D1 USGS A/S
009N032W23K001S 23K1 USGS A/S B
009N033W02A001S 02A1 TBD B
009N033W05B001S 05B1 TBD
009N033W09A001S 09A1 TBD B
009N033W11K001S 11K1 TBD
009N033W15D002S 15D2 TBD
009N033W24L001S 24L1 USGS A/S B
009N034W03A002S 03A2 USGS A/S A B
009N034W04F001S 04F1 TBD
009N034W08H001S 08H1 USGS A/S B
009N034W10J001S 10J1 TBD
009N034W14H001S 14H1 TBD B
010N033W07M001S 07M1 USGS A/S B
010N033W07R001S 07R1 USGS A/S
010N033W07R006S 07R6 USGS A/S
010N033W16N001S 16N1 USGS A/S
010N033W16N002S 16N2 USGS A/S
010N033W18G001S 18G1 SMVWCD & USGS Qtr & S
010N033W19B001S 19B1 SMVWCD & USGS Qtr & S
010N033W20H001S 20H1 USGS A/S A B
010N033W21P001S 21P1 SMVWCD & USGS Qtr & S
010N033W21R001S 21R1 USGS A/S B
010N033W27G001S 27G1 SMVWCD & USGS Qtr & S
010N033W28A001S 28A1 SMVWCD & USGS Qtr & S
010N033W31A001S 31A1 TBD B
010N033W34N001S 34N1 TBD
010N033W35B001S 35B1 USGS A/S B
010N034W06N001S 06N1 SMVWCD & USGS Qtr & S B
010N034W09D001S 09D1 SMVWCD & USGS Qtr & S B
010N034W12D001S 12D1 TBD B
010N034W13C001S 13C1 USGS A/S
010N034W13G001S 13G1 USGS A/S
010N034W13J001S 13J1 USGS A/S
010N034W14E004S 14E4 SMVWCD & USGS Qtr & S A B
010N034W14E005S 14E5 USGS A/S
010N034W20H003S 20H3 SMVWCD & USGS Qtr & S B
010N034W23R002S 23R2 USGS A/S B
010N034W28A002S 28A2 SMVWCD & USGS Qtr & S B
010N034W31F001S 31F1 TBD
010N035W06A001S 06A1 USGS A/S B
010N035W11J001S 11J1 SMVWCD & USGS Qtr & S
010N035W15C001S 15C1 TBD B
010N035W24B001S 24B1 SMVWCD & USGS Qtr & S B
010N035W24Q001S 24Q1 USGS A/S
010N035W27E002S 27E2 TBD B
010N035W27R001S 27R1 TBD
010N035W36M001S 36M1 TBD B

9N/33W

9N/34W

10N/33W

Frequency Abbreviation: A/S - Annual/Semiannual; Qtr & S - Quarter & Semiannual; A - Annual; B - Biennial
Agency Abbreviation: SMVWCD - Santa Maria Valley Water Conservation District; SLODPW - San Luis Obispo Department of Public Works; USGS - United States
Geological Survey; TBD - To Be Determined

10N/35W

9N/32W

Table 1a
Well Network for Monitoring Shallow Groundwater

Santa Maria Valley Management Area
(corresponds to Figure 2a)

SHALLOW WELLS

10N/34W



Township/
Range

State Well
Number

Well
Map ID

Monitoring
Agency

Actively Monitored
for Water Levels

Actively Monitored
for Water Quality

To Be Sampled for
Water Quality

010N036W02Q007S 02Q7 USGS A/S A B
010N036W12R001S 12R1 TBD B
011N034W29R002S 29R2 SLODPW & USGS A/S B
011N034W30Q001S 30Q1 SMVWCD & USGS Qtr & S B
011N034W33J001S 33J1 SMVWCD & USGS Qtr & S
011N034W34K001S 34K1 TBD B
011N035W19C002S 19C2 TBD B
011N035W25H001S 25H1 TBD
011N035W28F002S 28F2 SLODPW & USGS A/S
011N035W33C003S 33C3 TBD B
011N035W35D004S 35D4 TBD B
011N036W13K002S 13K2 TBD B
011N036W13K003S 13K3 TBD B
011N036W35J006S 35J6 TBD B

Notes on Network Modification:

09N/33W-12R2  removed; classified as deep well

11N/36W-35J5  removed; classified as deep well

09N/32W-6D1  previously unclassified; classified as shallow well (depth unknown; compared to wells of known depth, water levels similar to those from shallow wells)

11N/34W

Frequency Abbreviation: A/S - Annual/Semiannual; Qtr & S - Quarter & Semiannual; A - Annual; B - Biennial
Agency Abbreviation: SMVWCD - Santa Maria Valley Water Conservation District; SLODPW - San Luis Obispo Department of Public Works; USGS - United States
Geological Survey; TBD - To Be Determined

11N/35W

11N/36W

Table 1a (continued)
Well Network for Monitoring Shallow Groundwater

Santa Maria Valley Management Area
(corresponds to Figure 2a)

SHALLOW WELLS

10N/36W

10N/33W-18G1  previously unclassified; classified as shallow well (depth = 422'; compared to wells of known depth, water levels similar to those from shallow wells)
10N/35W-11J1  previously unclassified; classified as shallow well (depth = 215'; compared to wells of known depth, water levels similar to those from shallow wells)

11N/35W-28F2  previously not included; classified as shallow well (depth = 48'; water level data recently made available by NMMA Tech Comm.)
11N/34W-33J1  previously not included; classified as shallow well (depth = 149'; water level data recently made available by the USGS)



Township/
Range

State Well
Number

Well
Map ID

Monitoring
Agency

Actively Monitored
for Water Levels

Actively Monitored
for Water Quality

To Be Sampled for
Water Quality

009N033W02A007S 02A7 SMVWCD & USGS Qtr & S A B
009N033W02F001S 02F1 TBD
009N033W05A001S 05A1 USGS A/S
009N033W06G001S 06G1 USGS A/S B
009N033W08P001S 08P1 TBD
009N033W12R002S 12R2 SMVWCD & USGS Qtr & S
009N033W18R001S 18R1 TBD B
009N034W03F001S 03F1 USGS A/S B
009N034W04N001S 04N1 TBD
009N034W09R001S 09R1 USGS A/S B
009N034W13B006S 13B6 TBD B
010N033W19K001S 19K1 USGS A/S B
010N033W30G001S 30G1 SMVWCD & USGS Qtr & S A B
010N034W07E004S 07E4 TBD B
010N034W12P002S 12P2 TBD B
010N034W13H001S 13H1 USGS A/S
010N034W14D001S 14D1 TBD
010N034W16K001S 16K1 TBD B
010N034W24K001S 24K1 SMVWCD & USGS Qtr & S
010N034W24K003S 24K3 SMVWCD & USGS Qtr & S B
010N034W31J001S 31J1 TBD B
010N034W34G002S 34G2 SMVWCD & USGS Qtr & S
010N035W07F001S 07F1 TBD B
010N035W09F001S 09F1 USGS A/S
010N035W11E004S 11E4 SMVWCD & USGS Qtr & S B
010N035W18F002S 18F2 USGS A/S
010N035W18R001S 18R1 TBD B
010N035W21B001S 21B1 SMVWCD & USGS Qtr & S B
010N035W25F001S 25F1 TBD
010N035W35J002S 35J2 USGS A/S B
010N036W02Q001S 02Q1 USGS A/S A B
010N036W02Q002S 02Q2 TBD B
010N036W02Q003S 02Q3 USGS A/S A B
010N036W02Q004S 02Q4 USGS A/S A B
010N036W02Q005S 02Q5 TBD B
010N036W02Q006S 02Q6 TBD B
010N036W12P001S 12P1 USGS A/S B
010N036W13R002S 13R2 TBD B
011N035W19E002S 19E2 TBD B
011N035W20E001S 20E1 SMVWCD & USGS Qtr & S
011N035W25F003S 25F3 SMVWCD & USGS Qtr & S B
011N035W26K002S 26K2 TBD B
011N035W28M001S 28M1 SMVWCD & USGS Qtr & S
011N035W29R001S 29R1 TBD B
011N036W13K004S 13K4 TBD B
011N036W13K005S 13K5 TBD B
011N036W13K006S 13K6 TBD B
011N036W35J002S 35J2 USGS A/S A B
011N036W35J003S 35J3 USGS A/S A B
011N036W35J004S 35J4 USGS A/S A B
011N036W35J005S 35J5 USGS A/S A B

Notes on Network Modification:

11N/35W-25F3  previously unclassified; classified as deep well (depth unknown; compared to wells of known depth, water levels similar to those from deep wells)
11N/35W-28M1  previously unclassified; classified as deep well (depth = 376'; compared to wells of known depth, water levels similar to those from deep wells)
11N/36W-35J5  previously classified as shallow well; classified as deep well (depth = 135'; compared to wells of known depth, water levels and quality similar to those from
deep coastal network wells)

09N/33W-12R2  previously classified as shallow well; classified as deep well (depth = 640'; compared to wells of known depth, water levels similar to those from deep wells)
10N/35W-9F1  previously unclassified; classified as deep well (depth = 240'; compared to wells of known depth, water levels similar to those from deep wells)
10N/35W-18F2  previously unclassified; classified as deep well (depth = 251'; compared to wells of known depth, water levels similar to those from deep wells)
10N/35W-21B1  previously unclassified; classified as deep well (depth = 300'; compared to wells of known depth, water levels similar to those from deep wells)
11N/35W-20E1  previously unclassified; classified as deep well (depth = 444'; compared to wells of known depth, water levels similar to those from deep wells)

09N/33W-2A7  previously not included; classified as deep well (depth = 512'; water level data recently made available by the USGS)

10N/33W

10N/34W

10N/36W

11N/35W

11N/36W

Frequency Abbreviation: A/S - Annual/Semiannual; Qtr & S - Quarter & Semiannual; A - Annual; B - Biennial
Agency Abbreviation: SMVWCD - Santa Maria Valley Water Conservation District; USGS - United States Geological Survey; TBD - To Be Determined

Table 1b
Well Network for Monitoring Deep Groundwater

Santa Maria Valley Management Area
(corresponds to Figure 2b)

DEEP WELLS

9N/34W

10N/35W

9N/33W



Township/
Range

State Well
Number

Well
Map ID

Monitoring
Agency

Actively Monitored
for Water Levels

Actively Monitored
for Water Quality

To Be Sampled for
Water Quality

009N032W19A001S 19A1 TBD
009N032W27K002S 27K2 TBD
009N032W29F001S 29F1 TBD
009N032W31F003S 31F3 TBD
009N032W33F001S 33F1 USGS A/S
009N032W33M001S 33M1 USGS A/S
009N032W33M002S 33M2 USGS A/S
009N033W12C001S 12C1 USGS A/S
009N033W14F001S 14F1 TBD
009N033W15N001S 15N1 TBD
009N034W06C001S 06C1 USGS A/S
009N034W15Q001S 15Q1 TBD
010N033W26N001S 26N1 USGS A/S
010N033W28F001S 28F1 USGS A/S
010N033W28F002S 28F2 USGS A/S
010N033W29F001S 29F1 USGS A/S
010N033W30M002S 30M2 USGS A/S
010N033W31Q002S 31Q2 USGS A/S
010N033W34E001S 34E1 USGS A/S
010N034W26H002S 26H2 USGS A/S B
010N034W29N002S 29N2 USGS A/S
010N035W05P002S 05P2 USGS A/S
010N035W06A003S 06A3 USGS A/S
010N035W07E005S 07E5 USGS A/S
010N035W09N002S 09N2 USGS A/S B
010N035W14P001S 14P1 (D3)1 USGS A/S (A) (A)
010N035W23M002S 23M2 USGS A/S

11N/34W 011N034W31H001S 31H1 TBD
11N/35W 011N035W33G001S 33G1 SMVWCD & USGS Qtr & S B

114P1 actively monitored for levels but not quality.  14D3 actively monitored for quality but not levels.

Notes on Network Modification:
09N/32W-6D1  removed; classified as shallow well
10N/33W-18G1  removed; classified as shallow well
10N/35W-9F1  removed; classified as deep well
10N/35W-11J1  removed; classified as shallow well
10N/35W-18F2  removed; classified as deep well
10N/35W-21B1  removed; classified as deep well
11N/35W-20E1  removed; classified as deep well
11N/35W-25F3  removed; classified as deep well
11N/35W-28M1  removed; classified as deep well

Frequency Abbreviation: A/S - Annual/Semiannual; Qtr & S - Quarter & Semiannual; A - Annual; B - Biennial
Agency Abbreviation: SMVWCD - Santa Maria Valley Water Conservation District; USGS - United States Geological Survey; TBD - To Be Determined

Table 1c
Unclassified Wells for Groundwater Monitoring

Santa Maria Valley Management Area
(shown on Figures 2a and 2b)

UNCLASSIFIED WELLS

10N/34W

10N/35W

9N/32W

9N/33W

9N/34W

10N/33W



Appendix B

2011 Land Use
 Data and Image Inventory



Year Dataset Data Type and Resolution Coverage Area Date Source

2011 NDVI L5 Multi-band raster 30m PR 42/36 January 7, 2011 USGS
NDVI L5 Multi-band raster 30m PR 42/36 January 23, 2011 USGS
NDVI, CIR Composite L5 Multi-band raster 30m PR 42/36 February 8, 2011 USGS
NDVI L5 Multi-band raster 30m PR 42/36 March 28, 2011 USGS
NDVI L5 Multi-band raster 30m PR 42/36 April 29, 2011 USGS
NDVI L5 Multi-band raster 30m PR 42/36 May 31, 2011 USGS
NDVI, CIR Composite L5 Multi-band raster 30m PR 43/36 June 7, 2011 USGS
NDVI L7 Multi-band raster 30m PR 43/36 June 15, 2011 USGS
NDVI L5 Multi-band raster 30m PR 42/36 July 2, 2011 USGS
NDVI L5 Multi-band raster 30m PR 42/36 July 18, 2011 USGS
NDVI L5 Multi-band raster 30m PR 42/36 September 4, 2011 USGS
NDVI L5 Multi-band raster 30m PR 42/36 September 20, 2011 USGS
NDVI L5 Multi-band raster 30m PR 42/36 October 6, 2011 USGS
NDVI L5 Multi-band raster 30m PR 42/36 October 22, 2011 USGS
NDVI L5 Multi-band raster 30m PR 42/36 November 7, 2011 USGS
NAIP Digital Ortho Mosaic Color aerial photo 1m SLO and SB Cty June 2009 USDA/FSA/APFO
NAIP Digital Ortho Mosaic Color aerial photo 1m SLO and SB Cty Summer 2010 USDA/FSA/APFO
SB Cty Pesticide Crop Report Crop Polygon shp SB Cty 2011 SB Cty Ag Co
SLO Cty Pesticide Permitted Crop Crop Polygon shp SLO Cty 2011 SLO Cty Ag Co

CIR - Color Infrared; L5 - Landsat 5; L7 - Landsat 7; NAIP - National Ag Imagery Program; NDVI - Normalized Difference Vegetation Index; PR -
Path/Row; SB Cty - Santa Barbara County; SB Cty Ag Co - Santa Barbara Agricultural Commission; shp - Shapefile; SLO Cty - San Luis Obispo
County; SLO Cty Ag Co - San Luis Obispo County Agriculture Commission; USDA/FSA/APFO - United States Department of Agriculture/Farm Service
Agency/Aerial Photography Field Office; USGS - United States Geological Survey

Appendix B
2011 Landuse Interpretation
Data and Image Inventory

Santa Maria Valley Management Area



Appendix C

Coastal Groundwater Quality
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Appendix D

Historical Return Flows
From Waste Water Treatment Plants



Appendix D
Estimated Historical Return Flows from Wastewater Treatment Plants
Santa Maria Valley Management Area
(all units in afy unless otherwise noted)

Total WWTP EffluentTotal WWTP Influent by PurveyorTotal WWTP InfluentTotal Water Use
GuadalupeGolden State Water CompanySanta Maria

GuadLSDSMInfluentTotal InfluentInfluentInfluentTotal InfluentInfluentInfluent
TotalTotalIrrigationIndustrialBrineTotalto WWTPto WWTPsto WWTPto WWTPto WWTPsto WWTPto WWTP

UseInjection6% Water Use5(Guad)% Water Use4(SM and LSD)(SM)(LSD)% Water Use3(SM and LSD)(LSD)2(SM)GuadLSDSMGuadGSWC1GSWCSMYear
4202,4352,3570787,56660.046731.32,940328.92,61165.38,172958,0774672,7068,4067789,3879,44112,5221997
4202,0271,9490786,72860.046731.32,493335.62,15765.37,235957,1404672,2527,4757787,9608,00111,0851998
4202,3792,3010787,19660.046731.32,879330.92,54865.47,760957,6654672,6437,9967789,1939,26311,8591999
4202,5422,4640787,53260.046732.93,073343.82,73064.08,120958,0254672,8258,3697789,3429,39912,6792000
4202,5832,5050787,86060.046735.03,133358.62,77567.38,470958,3754672,8708,7347788,9509,00912,5942001
4202,3692,2910787,98160.046730.72,893355.42,53764.78,607958,5124672,6328,8687789,4099,46613,3122002
4202,3632,2850788,19760.046733.43,010479.02,53164.68,724958,6294672,6269,1087789,0239,07113,4992003
4492,3222,2440788,60060.049931.52,929443.42,48567.49,207959,1124992,5809,5558329,3029,35613,6502004
4392,0721,9940788,69160.048829.12,559352.02,20768.09,400959,3054882,3029,6578148,8028,84613,8142005
4771,8061,7244788,53960.052925.62,231319.81,91168.19,263959,1685292,0069,4878838,7008,75413,6102006
5741,9351,84116788,44260.063825.52,463408.62,05561.39,066958,9716382,1509,3801,0639,6529,71014,7822007
5702,0441,94312898,56863.563328.82,670493.72,17664.19,121959,0266332,2719,5209979,2559,31114,2352008
5982,0131,91228738,52472.466430.72,661518.92,14263.89,047958,9526642,2379,4719178,6688,72914,1722009
5982,1021,96855797,84975.566436.32,785543.62,24162.28,272958,1776642,3368,7218807,6817,73513,2942010
5892,1252,01440728,10473.965436.32,828562.52,26667.48,537958,4426542,3619,0058857,7947,84412,6652011

Return FlowsEffluent Available for Return Flows
GuadalupeGolden State Water CompanySanta MariaGuadalupeGolden State Water CompanySanta Maria

fromfromfromfromfromEffluentEffluentEffluentEffluentEffluent
% Water UseWWTP% Water Use7TotalWWTPWWTP% Water UseTotalWWTPWWTPfrom WWTPfrom WWTPfrom WWTPfrom WWTPfrom WWTP

(Guad)(LSD)(SM)(LSD)(SM)(Guad)(LSD)(SM)(LSD)(SM)Year
11848.1767471296587,286177,2704202,353296837,2701997
11848.6691389302586,442166,4264201,945302826,4261998
11848.2757459298586,915176,8994202,296298836,8991999
11848.5801492309577,239177,2234202,459309837,2232000
11849.1823500323607,554177,5384202,500323837,5382001
11848.2777457320587,678177,6614202,286320837,6612002
11849.8887456431587,783177,7664202,281431837,7662003
11909.1847448399608,217178,2014492,240399838,2012004
11888.1715398317618,391168,3744391,990317828,3742005
11957.2633345288618,267168,2514771,724288828,2512006
111157.6738371368558,090168,0745741,853368818,0742007
111149.0837393444578,140168,1235701,963444818,1232008
131209.8853386467578,073168,0575981,932467818,0572009
1412011.6894404489557,376167,3605982,022489807,3602010
1311811.7915409506607,614167,5985892,044506817,5982011

Estimated

City of Santa MariaSM
Golden State Water CompanyGSWC
City of GuadalupeGuad
Laguna Sanitation DistrictLSD

1) Excludes Sisquoc system water use (typically 40 - 70 afy) for effluent return flow calculations.
2) Average Influent from Santa Maria to LSD (from LSD staff, April 2010)

65.33) Percentage of SM total water use as total influent to WWTPs =
31.34) Percentage of GSWC water use (excluding Sisquoc System) as total influent to WWTPs =
60.05) Percentage of Guadalupe total water use as influent to WWTP (from Guad staff, April 2009) =
78.16) Average brine amount to injection well for 1997 - 2007; reported amounts for 2008 to present =

7) Percentage of GSWC total water use (including Sisquoc System) as total influent to WWTPs.
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1.0  PROJECT DESCRIPTION 
 

 
The purpose of this project is the removal of sediment that has accumulated and may affect the 
function of the lower inlet portal of the Twitchell Dam Inlet Structure. This is emerging as an 
essential sediment management capital project requirement to maintain the outlet works in good 
condition. It is proposed to perform this work utilizing a floating hydraulic dredge as described 
in this project description. 
 
The goals of the project are to: 
 

1. Clear sediment away from the immediate vicinity of the Intake Structure Lower Portal; 
2. Clear sediment for some reasonable area in front of the structure to reduce the build-up of 

sediment at the Lower Portal; and 
3. Reduce the slope angle of the sediment surrounding the Intake Structure to reduce the 

build-up of sediment at the Lower Portal. 
 
Access to the reservoir and Dam is via the 6-mile long Dam access driveway off of State Route 
166. A small hydraulic dredge barge will be placed in the reservoir following an existing access 
road.   
 
An 8” dredge pump will be used, likely in conjunction with a corresponding 8” gasoline powered 
booster pump located on the upstream side of the Dam to lift the sediment to the elevation 
required to move it to the stockpile area.  The dredge sediment pipe will be a temporary, surface 
line routed as follows: 
 

1. From the dredge located on the barge via a floating line to the shore below the Spillway 
Tunnel, 

2. Up the hill and through the spillway tunnel, through the hill and to the Spillway Access 
Road. Minimum disturbance of vegetation on this hillside will be achieved by laying pipe 
by hand or utilizing the Spillway Entrance Access Road. 

3. Along the Spillway Access Road approximately 100’ to the turn-out to an old dam 
construction haul road. 

4. The line will run for several hundred feet along an old unimproved haul road that was 
used during Dam construction. Minimum disturbance of vegetation will be achieved 
along this old graded road by laying pipeline by hand so far as is possible. Some clearing 
of vegetation along the old haul road will be required for pipe placement. This clearing is 
anticipated to be no more than 10’ wide. 

5. Once in the stockpile area, the pipe will be manipulated through construction to feed 
sediment into any of several sedimentation basins created in that area. 

 
A minimum beneficial excavation of approx. 600’ x 100’ x 4’ deep, for a total of 9,000 cubic 
yards will occur.   
 
Desilting ponds will be graded within the existing stockpile area for the purpose of desilting 
dredge water The established stockpile area was previously the borrow area for construction 
material for the earthen dam and was used to stockpile material that was removed from the 
channel as part of the USACE Emergency Permit operations conducted  late 2010 early 2011 . It 
is located outside the 100-year floodplain and has been previously permitted for this purpose 
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through the appropriate jurisdictional agencies. The maximum number of ponds to be established 
will be 6 for a total of approximately 9 acres of area with a design depth of 3 feet.  
 
After the dredged material has been dewatered in the sedimentation basins at the stockpile area, 
the water will be distributed via temporary nozzle, spray irrigation lines used to irrigate two 
existing large grazing fields located adjacent to the stockpile area. No water will be allowed to 
flow back into the Cuyama River. 
 
The anticipated power equipment is as follows: 

• 8” Hydraulic Dredge Pump (gas) 
• 8” Booster pump (gas) 
• 4 Delivery Trucks (Gas) & Trailers briefly on site at the beginning & end of the project to 

deliver the Dredge Barge, Booster Pump and Heavy Equipment used in the stockpile 
area. 

• One D-6 Bulldozer (Diesel) for creating the sedimentation basins in the Stockpile Area. 
• One large front-end loader(Diesel) 
• One Motor Grader(Diesel) 
• Irrigation pump 5 HP (Gas) 
• 3 Pick-up trucks. 

 
Once dredging operations are concluded the exposed fill material in the basins will be seeded 
with native seed mix for erosion control.  
 
2.0  SITE INFORMATION 
 
2.1 Site Statistics  
 

 
TABLE 1-1 

GENERAL SITE INFORMATION 
 

Comprehensive Plan 
Designation 

AG, Agriculture 

Zoning District, 
Ordinance 

AG-II-100, Santa Barbara County,  
AG, San Luis Obispo County 

Site Size 390 Acres 
Present Use & 
Development 

Federally owned flood control facility with adjacent reservoir 

Surrounding Uses/Zoning North:           Agriculture/AG, SLO County 
South:           Agriculture, Vineyard/AG-II-100, Santa Barbara County 
East:             Agriculture, Grazing/AG-II-100, Santa Barbara County 
West:            Agriculture, AG, SLO County  

Access Twitchell Dam access road off of Highway 166 
Public Services Water Supply: N/A 

Sewage: N/A 
Fire:     N/A 
Schools:    N/A                          
Ag. Preserve:    N/A 
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Background Information  
 
2.2.1 Previous Dredging Operations. A dredging project similar to the proposed project was 
accomplished in 1999 on an emergency basis by Woods Brothers Contractors and again in 2002 
by John Madonna Construction after sediment blocked the lower inlet portal. Both previous 
times the reservoir had been drained and was empty, so the work was accomplished by 
mechanical dredging using heavy earth-moving equipment. 
 
2.2.2 Emergency Sediment Removal Operations. In November 2010, the Santa Maria Valley Water 
Conservation District requested an emergency permit to authorize emergency work to restore 
essential function to Dam operations. Large sediment flows resulting from upstream fires in the 
Cuyama River drainage basin passed through the outlet works, partially blocking flows 
downstream of the Dam, prohibiting normal operation and releases from the Dam. The Santa 
Maria Valley Water Conservation District which operates the Dam had declared a state of 
Emergency as the Dam, its facilities, and downstream structures and property were at risk. The 
US Army Corps of Engineers issued Emergency Permit SPL 2010-00879-CLH to facilitate the 
sediment removal operations.  
 
The goal of this emergency project was to restore the essential functions of the Dam to release 
reasonable minimum operation flows from Twitchell Reservoir to maintain downstream flood 
control protection in the upcoming rainy season. This was accomplished by removing the 
minimum amount of sediment necessary to restore no more than 500 CFS of flow, which 
corresponds to opening the 12’ high gates only 6”. Sediment removed was approximately 55,000 
cy of material, stored and seeded in an identified stockpile area outside the jurisdictional area. 
Though this minimal flow would not be sufficient to maintain Dam operations to protect the 
downstream communities in a major storm event, it was a reasonable compromise which would 
accommodate a large enough event for the upcoming season based on probability of occurrence.  
 
In December 2010 and January 2011, approximately 55,000 cubic yards of sediment was 
removed, effectively reconstructing the channel to accommodate a 500 cfs release. The stilling 
basin and keyhole, and toe drain were also restored.  

4.0 ENVIRONMENTAL SETTING 
4.1 PHYSICAL SETTING 
 
Slope/Topography:  The Twitchell Dam area is located on the Cuyama River in a floodplain 
valley ranging 0.35 to 0.70 miles wide in a mountainous area encompassing the Sierra Madre and 
Caliente Mountains Southern Coast Ranges Geomorphic Province. The elevation of the reservoir is 
influenced by a variety of controlled and uncontrolled factors such as precipitation, evaporation and 
controlled releases.  The slopes of the Dam and adjacent reservoir are steep on the reservoir side in 
excess of 75%. On the downstream side of the Dam, the site drains into the Cuyama River flood 
plain with relatively flat terrain side walled by steep slopes.   
 
Fauna:  Seven different habitats are located within or adjacent to the project area: riparian 
woodland, riparian scrub, coast live oak woodland, annual grassland (non-native), coastal scrub, 
chaparral, and cliff. Endemic wildlife in the area includes bear, coyote, raccoon, mountain lion, 
opossum, skunk, fox, mule deer and birds typical in the Cuyama River watershed. The CNDDB 
indicated a potential of 28 species that are currently listed as endangered or of concern that could 
potentially inhabit the area. Of the 28 species, 14 were observed during biological surveys 
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conducted by Althouse and Mead in 2008. During USACE Emergency Permit sediment removal 
operations in 2011, red legged frogs were observed and relocated according to USFWS ESA 
protocols. No known species are associated with the project proposed for inlet dredging. A full 
discussion of flora and fauna in the area is described in the Biological Resources section.  
 
Flora:  The sediment deposition area is highly disturbed due to USACE Emergency Permit 
sediment removal project in 2011. The area proposed for dredging operations is primarily scrub and 
chaparral habitat. Several species of concern are known to be in the general area. A full discussion 
of resources is located in the Biological Resources section.  

 
Archaeological Sites:  No cultural resources or archaeological sites are known to be present in the 
project limits of operations. A Phase I Archaeological Study was conducted as part of the 
downstream maintenance project for the Dam in 2007 and followed up in 2011. Resources were 
discovered downstream but outside the dredging area.     
 
Soils:  Due to deposition of materials as a result of Dam function, a myriad of materials is found 
which emanates from the watershed and was transported by hydraulic function acerbated by a 
history of fires in the region. The subject property is underlain by the following native soil types:   
 

1) LkG – Lopez Rock Complex; 75-100% Slopes Capability Unit VIII 
2) Ld – Lodo Rock Complex; 15-75% Slopes Capability Unit VII 
3) Rs – Riverwash; Capability Unit VIII 
4) 221/DAM; Xererts-Xerolls Urban Land Complex, 0-15 % Slopes 

 
Materials in the stockpile area are mainly silts and clays which were deposited in the area as part of 
the USACE Emergency Permit to clear the channel in 2011. Material that is proposed to be dredged 
from the reservoir inlet area is expected to be of similar texture.  
 
All soils are associated with limited agriculture such as grazing and forage.  
 
Surface Water Bodies:  The Dam is located with within the Cuyama River flood plain, a 1,135 
square mile drainage 2nd order tributary to the Santa Maria River. The Dam is located approximately 
6 miles upstream where the Cuyama River and the Sisquoc River join to form the Santa Maria, 
River. The reservoir for the Dam, at full inundation can encompass 3,600 acres, but that number is 
in question due to the large amounts of sediment that have been transported downstream in the river 
due to high volumes of erosion caused by fires in the watershed.  
 
Surrounding Land Uses:  Twitchell Dam is a combination groundwater recharge and flood 
control facility owned by the Bureau of Reclamation and managed by the Santa Maria Valley 
Water Conservation District. No recreation is permitted within the Reservoir area and access is 
restricted. Primary use around the Dam structure is grazing.  The North Canyons Vineyard is 
located approximately 0.80 miles to the southeast.  
 
Existing Development:  The District maintains a caretaker’s residence and support structures in 
the Dam area. No other development with the exception of the access driveway to Highway 166 
exists.  
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4.2 ENVIRONMENTAL BASELINE 
 
The environmental baseline from which the project’s impacts are measured consists of the physical 
environmental conditions in the vicinity of the project, as described above. 
 
5.0 POTENTIALLY SIGNIFICANT EFFECTS CHECKLIST 
 
The following checklist indicates the potential level of impact and is defined as follows: 
 
Potentially Significant Impact: A fair argument can be made, based on the substantial evidence 
in the file, that an effect may be significant. 
 
Less Than Significant Impact with Mitigation: Incorporation of mitigation measures has 
reduced an effect from a Potentially Significant Impact to a Less Than Significant Impact. 
 
Less Than Significant Impact: An impact is considered adverse but does not trigger a 
significance threshold.  
 
No Impact: There is adequate support that the referenced information sources show that the 
impact simply does not apply to the subject project. 
 
Reviewed Under Previous Document: The analysis contained in a previously adopted/certified 
environmental document addresses this issue adequately for use in the current case and is 
summarized in the discussion below.  The discussion should include reference to the previous 
documents, a citation of the page(s) where the information is found, and identification of mitigation 
measures incorporated from the previous documents.   

5.1 AESTHETICS/VISUAL RESOURCES 
 
Will the proposal result in: 

 
 

Poten. 
Signif. 

Less than 
Signif. 
with 

Mitigation 

 
Less 
Than 
Signif. 

 
 

No 
Impact 

Reviewed 
Under 

Previous 
Document 

a. The obstruction of any scenic vista or view open to the 
public or the creation of an aesthetically offensive site 
open to public view?  

  X   

b. Change to the visual character of an area?    X   
c. Glare or night lighting which may affect adjoining 

areas?  
  X   

d. Visually incompatible structures?    X   
 
Setting:  
 
The proposed project site is located within the Cuyama River flood plain downstream of the 
Dam. The entrance to the facility is approximately 6 miles east of the Highway 101/Highway 
166 interchange and the Dam structure is approximately 6 miles south of HWY 166. 
 
Though the reservoir and Dam are remotely visible to the public from Highway 166 due to the 
scale of the facility, the project would not be visible as it consists of a small barge and dredge 
line miles from Highway 166 and all sediment discharge operations are located on the 
downstream side of the Dam.  
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Impact Discussion:  
 
(a-d) Less than significant impact.   The proposed deposition area of the dredging operation 
would be located southwest of the Dam.  This area is located adjacent to the Cuyama River flood 
plain and would not be visible from the public view shed due to the topography and existing 
Dam, providing a 100% impediment to views of the basin area.   
 
Therefore the proposed project would not significantly change the visual character of the area and 
impacts would be less than significant.  
 
Cumulative Impacts: The implementation of the project is not anticipated to result in any 
substantial change in the aesthetic character of the area. 
 
Mitigation and Residual Impact:  No mitigation is required.  Residual impacts would be less than 
significant.   

5.2 AGRICULTURAL RESOURCES 
 
Will the proposal result in: 

 
 

Poten. 
Signif. 

Less than 
Signif. 
with 

Mitigation 

 
Less 
Than 
Signif. 

 
 

No 
Impact 

Reviewed 
Under 

Previous 
Document 

a. Convert prime agricultural land to non-agricultural 
use, impair agricultural land productivity (whether 
prime or non-prime) or conflict with agricultural 
preserve programs?  

  X   

b. An effect upon any unique or other farmland of State 
or Local Importance? 

  X 
 

  

 
Setting:  The subject property is approximately 390 acres in area, and the main agricultural use in 
the area is grazing. Cultivated agriculture (vineyard) is located approximately 0.80 mile to the south, 
well away from the dredging operation.   
 
Impact Discussion: 
 
(a)  Less than significant impact.  The proposed project involves no structural development at the 
Twitchell Dam.  No soils are to be permanently disturbed. The Dam property is not currently, nor 
has it been used for agricultural purposes, except for grazing cattle.  The site is not considered to be 
prime agricultural land given the fact that a majority of the soils on the site are Class VII and VIII:  
 

• LkG – Lopez Rock Complex; 75-100% Slopes Capability Unit VIII 
• Ld – Lodo Rock Complex; 15-75% Slopes Capability Unit VII 
• Rs – Riverwash; Capability Unit VIII 
• 221/DAM; Xererts-Xerolls Urban Land Complex, 0-15 % Slopes 

 
The site has historically supported limited grazing operations. The site is not under an Agricultural 
Preserve contract.  Therefore, the proposed project would not convert prime agricultural land to 
non-agricultural uses nor would the project impair agricultural land productivity onsite or conflict 
with agricultural preserve programs.  Impacts would be less than significant. 
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(b)  Less than significant impact.  The Twitchell Dam site is not designated as unique or other 
farmland of State or Local Importance.  The proposed project would not adversely impact any 
unique or important farmland.  As a result, impacts would be less than significant.  
 
Mitigation and Residual Impact:  No mitigation is required.  Residual impacts would be less than 
significant.   
 
Cumulative Impacts:  Much of the area surrounding the subject property is rural open space 
with scattered development.  The proposed project would not directly convert prime farmland or 
provide an inducement for such conversion in the surrounding area.  Therefore, cumulative 
impacts to agricultural resources would be less than significant. 
 
5.3 AIR QUALITY 
 
 
Will the proposal result in: 

 
 

Poten. 
Signif. 

Less than 
Signif. 
with 

Mitigation 

 
Less 
Than 
Signif. 

 
 

No 
Impact 

Reviewed 
Under 

Previous 
Document 

a. The violation of any ambient air quality standard, a 
substantial contribution to an existing or projected air 
quality violation, or exposure of sensitive receptors to 
substantial pollutant concentrations (emissions from 
direct, indirect, mobile and stationary sources)?  

  X  
 

 

b. The creation of objectionable smoke, ash or odors?    X   
c. Extensive dust generation?    X   
Greenhouse Gas Emissions 
(Cumulative Impacts) 

 
 

Poten. 
Signif. 

Less than 
Signif. 
with 

Mitigation 

 
Less 
Than 
Signif. 

 
 

No 
Impact 

Reviewed 
Under 

Previous 
Document 

d. Emissions equivalent to or greater than 10,000 
metric tons of CO2 per year from stationary sources 
during long-term operations? 

  X   

e.    Emissions equivalent to or greater than 1,100 MT 
of CO2e per year or 4.6 MT CO2e/Service 
Population (residents + employees) per year 
from other than stationary sources during 
long-term operations? 

 

  X   

f.    Emissions equivalent to or greater than 6.6 MT 
CO2e/Service Population (residents + 
employees) per year for plans (General Plan 
Elements, Community Plans, etc.)? 

 

  X   

 
Setting:  Santa Barbara County is part of the South Central Coast Air Basin, which also includes 
Ventura and San Luis Obispo Counties.  Ambient air quality within the basin is generally good.  
However, the area periodically experiences atmospheric temperature inversion layers (generally 
between May and October) which tend to prevent the rapid dispersion of pollutants. 
 
County Environmental Thresholds:  Thresholds of significance are intended to supplement 
provisions in the State CEQA Guidelines including §15064, 15065, and 15382 for determining 
significant effects. Thresholds of significance provide general guidance for determining significant 
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impacts, but are not ironclad definitions. The air quality significance criteria are applied during the 
CEQA review of projects which the APCD is the lead agency. The thresholds provide that a 
proposed project will not have a significant impact on air quality if operation of the project will: 
 

• Emit (from all project sources, mobile and stationary), less than the daily trigger (55 
pounds per day for Nox and ROC, 80 pounds per day for PM10) for offsets for any 
pollutant; and 

• Emit less than 25 pounds per day of oxides of nitrogen (NOx) or reactive organic 
compounds (ROC) from motor vehicle trips only; and 

• Not cause or contribute to a violation of any California or National Ambient Air 
Quality Standard (except ozone); and 

• Not exceed the APCD health risk public notification thresholds adopted by the APCD 
Board; and 

• Be consistent with the adopted federal and state Air Quality Plans. 
• Do not exceed the APCD health risk public notification threshold of 10 excess cancer 

cased in a million for cancer risk and a Hazard Index rating of more than 1.0 for non-
cancer risk. 
 

No thresholds have been established for short-term impacts associated with construction 
activities.  Long-term/operational emissions thresholds have been established to address mobile 
emissions (i.e., motor vehicle emissions) and stationary source emissions (i.e., stationary boilers, 
engines, paints, solvents, and chemical or industrial processing operations that release 
pollutants).   
 
Impact Discussion: 
 
Diesel Equipment that has the potential for particulate emission pollutants include the following: 
 

Equipment Engine Model Max. Horsepower 
Caterpillar D6 Bulldozer Cat C6.6 ACERT 125 
Caterpillar Front End Loader Cat C6.6 ACERT 141 
Caterpillar Motor Grader CAT C9.3 ACERT 173 
 
Other equipment that would be used onsite includes the following gasoline powered equipment: 
 

• Maximum 8” Hydraulic Dredge Pump 
• Maximum 8” Booster Pump 
• 5 HP Irrigation Pump 
• 2-3 Service Pickup Trucks 

 
(a,c)  Less than significant impact.  Use of the diesel equipment to construct the basins and prepare 
them for erosion control measures would be approximately two weeks in duration so would not be 
considered long term. The Twitchell Dam dredging project itself is project to last approximately 6 
weeks and operations would occur during the hours of 8:00AM and 4:00PM. The site is surrounded 
by agricultural land, specifically livestock grazing and vineyards.  The use of the equipment listed 
above would generate VOC, NOx, and PM-10 far below thresholds.  
 
The project activities have no potential to create short-term nuisance dust generation that could 
adversely affect neighbors, nearby agricultural operations and passerby traffic on adjacent roads.  
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No dust will be generated as this is a dredging project but has the potential of dust generation on 
exposed soils if left unseeded. Adherence to Mitigation GEO-1 will ensure no long term dust 
generation is realized. Impacts associated with air quality thresholds would be less than 
significant.  
 
(b)  No impact.  The proposed dredging project and the continued operation of the Dam would not 
create substantial smoke, ash, or odor.  No sensitive receptors are located near the project site.  
 
Greenhouse Gas Emissions / Global Climate Change; Cumulative Impacts:  In regards to air 
quality, projects are required to be consistent with the CEQA requirements of the jurisdictional Air 
Pollution Control District.  As discussed in the CEQA Guidelines, the cumulative contribution of 
project emissions to regional levels should be compared with existing programs and plans, including 
the most recent Clean Air Plan (CAP). Due to the county's non-attainment status for ozone and its 
regional nature, if a project's emissions from traffic sources of either of the ozone precursors, NOx or 
ROC, exceed the long-term thresholds, then the project's cumulative impacts will be considered 
significant.  For projects that do not have significant ozone precursor emissions or localized 
pollutant impacts, if emissions have been taken into account in the most recent CAP growth 
projections, regional cumulative impacts may be considered to be insignificant. When a project’s 
emissions exceed the thresholds and are clearly not accounted for in the most recent CAP growth 
projections, then the project is considered to have significant cumulative impacts which must be 
mitigated to a level of insignificance.   
 
Greenhouse gases (GHGs) include carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), 
hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), sulphur hexafluoride (SF6) and nitrogen 
trifluoride (NF3).  Combustion of fossil fuels constitutes the primary source of GHGs. GHGs 
accumulate in the atmosphere, where these gases trap heat near the Earth’s surface by absorbing 
infrared radiation. This effect causes global warming and climate change, with adverse impacts 
on humans and the environment. Potential effects include reduced water supplies in some areas, 
ecological changes that threaten some species, reduced agricultural productivity in some areas, 
increased coastal flooding, and other effects.  
 
Methodology:  Methodologies to address Global Climate Change in CEQA documents are 
evolving. Until thresholds are formally adopted, an interim approach has been used to evaluating 
GHG emissions. 
 

Significance Determination Criteria 
GHG Emission Source Category Operational Emissions 

Non-stationary Sources 1,100 MT of CO2e/yr 
OR 

4.6 MT CO2e/SP/yr (residents + employees) 
Stationary Sources 10,000 MT/yr 
Plans 6.6 MT CO2e/SP/yr (residents + employees) 
 
The additional primary and supportive dredging proposed as a part of the project would not 
create operational emissions from stationary sources.  Operations are also of short duration and 
not associated with implementation of a plan. As a result, total project GHG emissions would be 
less than significant, and the project’s contribution to regionally significant air pollutant 
emissions, including GHGs, is not cumulatively considerable, resulting in a less than significant 
(Class III) cumulative impact and no mitigation is required. 
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Mitigation and Residual Impact:  No mitigation is required.  Residual impacts would be less than 
significant.   

5.4 BIOLOGICAL RESOURCES 
 
Will the proposal result in: 

 
 

Poten. 
Signif. 

Less than 
Signif. 
with 

Mitigation 

 
Less 
Than 
Signif. 

 
 

No 
Impact 

Reviewed 
Under 

Previous 
Document 

Flora 
a. A loss or disturbance to a unique, rare or threatened 

plant community?  
  X   

b. A reduction in the numbers or restriction in the range 
of any unique, rare or threatened species of plants?  

 X    

c. A reduction in the extent, diversity, or quality of 
native vegetation (including brush removal for fire 
prevention and flood control improvements)?  

  X   

d. An impact on non-native vegetation whether 
naturalized or horticultural if of habitat value?  

   X  

e. The loss of healthy native specimen trees?     X  
f. Introduction of herbicides, pesticides, animal life, 

human habitation, non-native plants or other factors 
that would change or hamper the existing habitat?  

   X  

Fauna 
g. A reduction in the numbers, a restriction in the range, 

or an impact to the critical habitat of any unique, rare, 
threatened or endangered species of animals?  

 X    

h. A reduction in the diversity or numbers of animals 
onsite (including mammals, birds, reptiles, 
amphibians, fish or invertebrates)?  

   X  

i. A deterioration of existing fish or wildlife habitat (for 
foraging, breeding, roosting, nesting, etc.)?  

   X  

j. Introduction of barriers to movement of any resident 
or migratory fish or wildlife species?  

   X  

k. Introduction of any factors (light, fencing, noise, 
human presence and/or domestic animals) which 
could hinder the normal activities of wildlife?  

   X  

 
 
Setting:  The following information is summarized from the Biological Resources Assessment, 
Twitchell Dam Dredging Project, San Luis Obispo County (2013), prepared by Rincon Consultants, 
Inc. for the Santa Maria Valley Water Conservation District.  
 
The project is proposed situated within a predominately natural open space landscape.  The 
southeasterly portion of the biological study area (BSA) is located on a southwest-facing slope 
with elevations ranging from approximately 500 to 590 feet above mean sea level (msl).  The 
northwestern portion of the BSA is located next to the reservoir with an approximate elevation of 
690 feet msl.  It is bordered by natural and naturalized areas as well as facilities and roads 
created for operation of the reservoir.  Twitchell Reservoir is north of and is adjacent to the BSA, 
the Sierra Madre Mountains lie approximately 1 mile to the east, and the Cuyama River also is 
located approximately 2 miles to the northeast.   
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Three terrestrial vegetation communities were identified on-site during the field survey 
including:  coastal sage scrub, coyote brush scrub, and ruderal/disturbed.  Vegetation 
classification was based on Sawyer et al. (2009) and cross-referenced to Holland (1986).   
 
Coastal Sage Scrub 
Coastal sage scrub occurs within southeastern portion of the BSA south of the end of the existing 
spill way.  Vegetation within this community is mainly composed of dense shrubs approximately 
4 to5 feet tall.  Dominant shrub species included California sagebrush (Artemisia californica), 
coyote brush (Baccharis pilularis), coastal buckwheat (Eriogonum fasciculatum) and purple sage 
(Salvia leucophylla).  The under story of the scrub habitat is comprised of litter and bare soil 
with some herbaceous plants such as poison oak (Toxicodendron diversilobum), bristly ox-
tongue (Helminthotheca echioides) and deerweed (Lotus scoparius).  Small numbers of young 
individual coast live oak (Quercus agrifolia) trees were also observed within this community as 
well as adjacent to the BSA.  The coastal sage scrub vegetation community on-site most closely 
corresponds to central Lucian coastal scrub as described by Holland (1986) and to Artemisia 
californica Shrubland Alliance as described by Sawyer et al. (2009). 
 
Coyote brush scrub 
Coyote brush scrub occurs within both portions of the BSA, between the edge of the reservoir 
and the entrance to the existing spillway, as well as on the eastern edge of the BSA along a 
spillway access road.  Coyote brush is the dominant shrub species within this habitat type with 
some California sagebrush also found intermixed in this area.  The portion of this habitat 
adjacent to the reservoir is covered in loose rocky substrate, is heavily disturbed and includes 
numerous non-native invasive plants such as tree tobacco (Nicotiana glauca).  The coyote brush 
scrub vegetation community within the project site most closely corresponds to Central (Lucian) 
coastal scrub described by Holland (1986) and to the Baccharis pilularis Shrubland Alliance 
described by Sawyer et al. (2009), however the species composition listed within these element 
types varies considerably from the species composition observed onsite. 
 
Ruderal/Disturbed 
Given that this community type is not naturally occurring, it is not described in either the 
Holland (1986) or Sawyer et al. (2009) classification systems.  This habitat is present along the 
southern edge of the southeastern portion of the BSA where a temporary haul road and dredging 
stockpile area are found  Within the BSA this habitat consists of bare ground and stockpiled 
dredge material, as well as patches of annual grasses such as slender wild oat (Avena barbata) 
and red brome (Bromus madritensis ssp. rubens).  Individual scattered young coyote brush 
shrubs and arroyo willows (Salix lasiolepis) are also present.  
 
Wildlife activity was generally low during the site visit.  Bird species observed on-site included 
California quail (Callipepla californica), western scrub jay (Aphelocoma californica), ruby-
crowned kinglet (Regulus calendula), American bushtits (Psaltriparus minimus), California 
towhee (Melozone crissalis), northern flicker (Colaptes auratus), and red-tailed hawk (Buteo 
jamaicensis).  A coyote (Canis latrans) was heard calling and a woodrat (Neotoma sp.) nest was 
observed while surveying the coastal sage scrub community.  Mule deer (Odocoileus hemionus) 
tracks were also observed along the dirt road leading to the drain exit to the spillway.  A broken 
rattle from a western rattlesnake (Crotalus oreganus) was observed at the mouth of the spillway 
adjacent to the reservoir.       
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Special Status Resources: No special status resources were observed during the site 
reconnaissance survey.  Potentially suitable habitat exists for the following species: 
 

• Miles’ milk-vetch (Astragalus didymocarpus var. milesanianus) – California Rare Plant 
Rank (CRPR) 1B.2 

• Blochman’s leaf daisy (Erigeron blochmaniae) – CRPR 1B.2 
• Mesa horkelia (Horkelia cuneata var. puberula) – CRPR 1B.1 
• Kellogg’s horkelia (Horkelia cuneata var. sericea) – CRPR 1B.1 
• Santa Barbara honeysuckle (Lonicera subspicata var. subspicata) – CRPR 1B.2  
• Hubby’s phacelia (Phacelia hubbyi) – CRPR 4.2  
• South coast branching phacelia (Phacelia ramosissima var. austrolitoralis) – CRPR 3.2 
• California red-legged frog (Rana draytonii) – federally Threatened, state Species of 

Special Concern (SSC) 
• Silvery legless lizard (Anniella pulchra pulchra) – SSC 
• Western pond turtle (Emys marmorata) – SSC 
• Coast horned lizard (Phrynosoma blainvillii) – SSC 
• Western red bat (Lasiurus blossevillii) – SSC 
• Hoary bat (Lasiurus cinereus) – SSC 
• American badger (Taxidea taxus ) – SSC 
• Prairie falcon (Falco mexicanus) – state Watch List 

 
In addition, the project site provides suitable habitat for nesting bird species protected under the 
California Fish and Game Code and the Migratory Bird Treaty Act. 
 
Coast live oak (Quercus agrifolia) trees were observed during the reconnaissance survey.  One 
sensitive plant community is present on-site: central (Lucian) coastal scrub.  This plant 
community is considered vulnerable by the California Department of Fish and Wildlife (formerly 
the California Department of Fish and Game).  However, this plant community is common 
throughout the region where the proposed project is located.  No other sensitive plant 
communities or federally designated Critical Habitat are present within the proposed disturbance 
area. 
 
Impact Discussion: 
 
(d-f, h-k) No Impacts.  The proposed project will occur largely within native habitats but may occur 
within previously disturbed ruderal/developed habitats consisting primarily of a temporary haul road 
and a small portion of the previously used dredge stockpile area.  The area of disturbance will be 
focused on the location of the pipeline, which will be temporarily placed on the surface with 
minimal vegetation disturbance.  As such, the area of disturbance will be very small.  Furthermore, 
the pipeline will be strategically located to avoid impacts to trees.  The proposed project will not 
introduce herbicides, pesticides, animal life, or human habitats to the project site, and invasion by 
non-native plant species is expected to be minimal.  The proposed project will not reduce the 
populations and/or diversity of the general wildlife populations or their habitat.  The project site is 
not located within a documented or otherwise suitable regional or local movement corridor.  
Furthermore, the proposed project will not permanently introduce factors such as light, fencing, and 
noise that could indirectly impact wildlife.  Therefore, impacts from the proposed project to native 
trees and wildlife habitat and movement would not be significant. 
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(a,c)  Less than significant impact.  The proposed project will occur within central (Lucian) coastal 
scrub habitat, which is classified as vulnerable.  However, this habitat is common throughout the 
region in which the project is located.  Furthermore, the habitat on-site is disturbed and does not 
represent an intact, pristine assemblage of central (Lucian) coastal scrub species.  The amount of 
acreage that is likely to be impacted will be very small and would not result in a substantial decrease 
in the total area of central (Lucian) coastal scrub in the region.  As such, impacts to central (Lucian) 
coastal scrub would be less than significant. 
 
Silvery legless lizards and coast horned lizards may be present on-site; however, given the small 
area of potential disturbance, the number of individuals of either species that may be harmed 
during implementation of the project would not result in a significant decline in the local 
population.  Furthermore, silvery legless lizards are fossorial (i.e., live underground) throughout 
the year and coast horned lizards are fossorial during the winter months when cold temperatures 
are experienced.  Both should be minimally affected by proposed surface disturbing activities 
including vegetation clearing for pipe placement or transit of vehicles.  Impacts to silvery legless 
lizard and coast horned lizard due to implementation of the project would be less than 
significant. 
 
The trees found within the BSA are small and young and likely provide only marginal roosting 
habitat for western red bats and hoary bats.  These trees would not be suitable for maternity roots 
for either species.  Direct impacts would result if roosting bats are disturbed during 
implementation of the project; however, it is expected that all trees will be avoided during pipe 
placement.  Bats may be disturbed if project activities occur adjacent to roosts, but the number of 
bats that could be impacted is likely to be very low and would not contribute to a substantial 
decline in the populations of either bat species.  Impacts to western red bats and hoary bats due 
to implementation of the project would be less than significant. 
 
(b,g)  Less than significant impact with mitigation.  The proposed project has potential to result 
in direct impacts to special status plants.  The project site contains suitable habitat for seven 
special status plant species.  Impacts are likely limited to direct removal during vegetation 
clearance activities.  Special status plants may also be crushed as the dredge pipe is being 
installed; however, special status plant species are not expected to be abundant on-site.  It is 
likely that special status plant species can be avoided through strategic placement of the pipeline, 
and mitigation in the form of surveys and monitoring are prescribed below.  Indirect impacts 
may result from colonization of disturbed areas by invasive non-native plant species; however, 
given the small area of ground disturbance, this impact is expected to be minimal.  With 
inclusion of the mitigation described below, impacts to special status plant species would be less 
than significant with mitigation. 
 
California red-legged frogs are known to occur in the vicinity of the proposed project, and they 
may utilize the project site for upland refuge and dispersal.  This species could occur transiently 
within the proposed disturbance area and could be impacted.  With inclusion of the avoidance 
and minimization measures listed below, impacts to California red-legged frogs would be less 
than significant. 
 
No evidence of American badgers was found on-site; however, American badgers are highly 
mobile and are expected to be present throughout the region.  American badgers could be found 
on-site at any time of the year.  Direct impacts could result if ground disturbing activities and 
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pipe installation/removal directly affects an occupied American badger den.  These impacts 
should be easily avoided through surveys to identify occupied dens and to guide pipe placement.  
Impacts to American badgers could be significant if breeding American badgers with offspring 
are present within the proposed disturbance area during project implementation.  With inclusion 
of the mitigation measures below, impacts to American badgers would be less than significant. 
 
The proposed project has potential to result in direct impacts to nesting birds, including raptors 
such as the prairie falcon, if they are nesting within the project site and/or immediate vicinity 
during construction activities.  Nesting birds are protected under the California Fish and Game 
Code and the Migratory Bird Treaty Act.  With inclusion of the mitigation measures below, 
impacts to nesting birds would be less than significant.  
 
Cumulative Impacts:  The proposed project would not result in permanent loss of habitat for 
special status plant or animal species or sensitive habitats.  The very small area of disturbance 
would not affect wildlife movement or wildlife habitat values at the project site.  Incorporation of 
the mitigation below would establish project compliance with federal, state, and local 
regulations, and further reduce the potential for impacts to special status biological resources by 
reducing impacts to less than significant.  Therefore, cumulative impacts to biological resources 
would be less than significant. 
 
Mitigation and Residual Impact:  Adherence to the following mitigation measure would reduce 
impacts to Biological Resources to less than significant levels.  Residual impacts would be less than 
significant. 
 

Mitigation BIO-01.  Special Status Plant Species Avoidance and Minimization. Prior 
to any vegetation removal or other construction activities, a qualified botanist should 
consult with the project engineer to minimize impacts to any special status plants. Plan 
Requirements: The qualified botanist will coordinate with the project engineer to survey 
the location of the dredge line to ensure avoidance of any surveyed special status plant 
specimen.  The botanist shall document the location(s) and number(s) of any special 
status plant species that occur within the BSA so that an effective mitigation program can 
be accomplished if necessary.  The special status plant survey should coincide with the 
appropriate blooming periods for each species with potential to occur on-site.  The 
special status plant surveys should be conducted in accordance with the current regional, 
state, and federal protocols.   If any special status plant species are observed within the 
BSA during the consultation on placement of the dredge lines, they should be mapped 
onto an aerial photograph of the site at a scale no less than 1 inch = 200 ft.  A special 
status plant survey technical report should be submitted to the District (and to any other 
pertinent resource agencies, if required) that documents the survey results prior to the 
onset of construction activities.  To avoid project-related impacts to special status plants, 
pipe should be placed no less than 10 feet from individual sensitive plants and/or 
sensitive plant populations.  A qualified botanist should monitor the pipe placement, if 
necessary, and document avoidance to demonstrate compliance to established protocols. 

 
Mitigation BIO-2.  Special State Animal Species Avoidance and Minimization -  
California Red Legged Frog. The following measures shall be implemented to 
minimize impacts to California Red Legged Frog (CRLF). Plan Requirements: Ground 
disturbing activities and pipe installation/removal should be conducted between May 1 
and October 31 during dry weather conditions to minimize the potential for encountering 
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CRLF.  Work should be restricted to daylight hours. If ground disturbing activities and 
pipe installation/removal must occur between November 1 and April 30, or if wet 
conditions are present on-site, the qualified biologist should conduct a pre-activity 
clearance sweep each day prior to start of project activities. The following measures will 
be implemented to minimize impacts to CRLF: 

 
1. Vegetation disturbance should be the minimum necessary to achieve the goals 

of the project. 
2. All trash should be removed from the site daily and disposed of properly to 

avoid attracting potential predators to the site. 
3. No pets should be permitted on-site during project activities. 
4. All vehicles should be in good working condition and free of leaks.  All leaks 

should be contained and cleaned up immediately to reduce the potential or 
soil/vegetation contamination. 

5. All refueling, maintenance, and staging of equipment and vehicles should 
occur at least 100 feet  from riparian habitat or water bodies and in a location 
from where a spill would not drain directly toward aquatic habitat (e.g., on a 
slope that drains away from the water).   

6. The number of access routes, size of staging areas, and the total area of the 
activity should be limited to the minimum necessary to achieve the project 
goals.  Environmentally Sensitive Areas will be delineated to confirm access 
routes and construction areas to the minimum area necessary to complete 
construction, and minimize the impact to California red-legged frog habitat. 

7. Disturbed areas should be re-vegetated with an assemblage of upland 
vegetation suitable for the area.  Invasive, exotic plants should be controlled to 
the maximum extent practicable.   

8. No herbicide should be use on-site. 
 

Mitigation BIO-3.  Special State Animal Species Avoidance and Minimization -  
Western Pond Turtle. The following measures shall be implemented to minimize 
impacts to Western Pond Turtle. Plan Requirements: A pre-construction inspection for 
western pond turtle should be conducted where suitable habitat is present not less than 14 
days prior to the initiation of construction.  If western pond turtle is found and these 
individuals are likely to be killed or injured by construction activities, a qualified 
biologist should be allowed sufficient time to capture and relocated the animals from the 
project site before construction activities begin.  A qualified biologist should relocate the 
individuals the shortest distance possible to a location that contains suitable habitat not 
likely to be affected by activities associated with the proposed project.  The biologist(s) 
should maintain sufficiently detailed records of any individual observed, captured, 
relocated, etc., including size, coloration, any distinguishing features and photographs 
(preferably digital) to assist him or her in determining whether translocated animals are 
returning to the project site. A report of all survey efforts shall be submitted to the 
District within 5 business days of completion.  

 
Mitigation BIO-4. Special State Animal Species Avoidance and Minimization -  
American Badger. The following measures shall be implemented to minimize impacts to 
American Badger. Plan Requirements: A pre-construction inspection for active badger 
dens should be conducted where suitable habitat is present not less than 14 days prior to 
the initiation of construction.  The surveys should include a thorough walking survey of 
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the entire site.  The survey should cover the entire area proposed for disturbance plus a 
100-foot buffer.  Active dens located within the survey area should be avoided during the 
breeding season (March 1 through June 30).  A minimum buffer of 100 feet around the 
active den should be demarcated by flagging or construction fencing installed one foot 
above ground to permit movement of badgers in and out of the buffer zone.  If the den 
must be impacted, a biologist should then use appropriate tracking and observation 
methods to determine when an active den is no longer in use. A report of all survey 
efforts shall be submitted to the District within 5 business days of completion.  

 
Mitigation BIO-5. Special State Animal Species Avoidance and Minimization – 
Nesting Birds. The following measures shall be implemented to minimize impacts to 
nesting birds for compliance to MBTA provisions. Plan Requirements: To avoid take of 
nesting birds and raptors, vegetation removal and initial ground disturbance should occur 
outside the nesting bird breeding season, which is approximately February 1 through 
September 1.  If ground disturbance and pipe installation/removal must begin within the 
bird breeding season, then a nesting bird and raptor pre-construction survey shall be 
conducted by a qualified biologist within the disturbance footprint plus a 100-foot buffer 
no more than two weeks prior to initiation of such activities. A report of all survey efforts 
shall be submitted to the District within 5 business days of completion.  

5.5 CULTURAL RESOURCES 
 
Will the proposal result in: 

 
 

Poten. 
Signif. 

Less than 
Signif. 
with 

Mitigation 

 
Less 
Than 
Signif. 

 
 

No 
Impact 

Reviewed 
Under 

Previous 
Document 

Archaeological Resources      
a. Disruption, alteration, destruction, or adverse effect on 

a recorded prehistoric or historic archaeological site 
(note site number below)?  

  X   

b. Disruption or removal of human remains?    X   
c. Increased potential for trespassing, vandalizing, or 

sabotaging archaeological resources?  
  X   

d. Ground disturbances in an area with potential cultural 
resource sensitivity based on the location of known 
historic or prehistoric sites? 

 X    

Ethnic Resources      
e.     Disruption of or adverse effects upon a prehistoric or 

historic archaeological site or property of historic or 
cultural significance to a community or ethnic group? 

  X   

f. Increased potential for trespassing, vandalizing, or 
sabotaging ethnic, sacred, or ceremonial places?  

  X   

g. The potential to conflict with or restrict existing 
religious, sacred, or educational use of the area?  

  X   

Environmental Context1 

Currently the area is a flat flood plain cut by a stream channel that meanders through the valley.  
This flood plain is a result of the nearly five decades that this valley has been used to capture 

                                                           
1 Phase I Archaeological Survey of the Twitchell Dam Stilling Basin, San Luis Obispo and Santa Barbara Counties, California – CRMS Project 
No. 42-659 
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silt.  The current floor of the valley is over ten meters above the original surface when the Dam 
was established.  The valley is flanked on the east side with very steep cliffs and on the west side 
by low foot hills that rapidly become much steeper. 

Prehistoric Overview 

The greater Santa Barbara Channel region had been occupied initially by Native American at 
about 10,000 year BP, with relatively intense occupation along the coast and Northern Channel 
Islands since about 8,000 years ago (Colton et al. 1999).  The prehistory of northern and interior 
regions is not as well known as areas along the Santa Barbara Channel because of a lower 
density of occupation, a relatively later onset of occupation, and a more intense focus on the 
Santa Barbara/Channel Islands region in scientific work. 

The cultural history of this region had until quite recently been placed within the sequence that 
has been defined for the Santa Barbara region, where far more archaeological investigation have 
taken place.  The first chronology was proposed by Malcolm Rogers (1929) and was based on 
his excavation of coastal sites.  This three art sequence of Early Oak Grove or Millingstone 
Culture, and Intermediate or "Hunting People", and a late Canalino Culture is still considered 
generally valid in terms of broad cultural patterns (Fitzgerald and Jones 1998).  Researchers on 
the central coast have, however, continued to refine the chronological framework and several 
alternative schemes have been proposed, primarily based on sites in the Santa Barbara region (cf. 
Moratto 1984: 125; King 1990).  Terry Jones (1993), using data from Monterey, Santa Cruz and 
San Luis Obispo Counties proposes the following periods:   

Paleoindian/Millingstone             9000-65000 B.C. 
Millingstone                                 6500-3500 B.C. 
Early                                             3500-600 B.C. 
Middle                                          600 B.C. - A.D. 100 
Middle/Late                                  A.D. 100-1200 
Late                                               A.D. 1200-1500 
Protohistoric                                 A.D. 1500-1769 

These periods are based upon shifts in technology that relate to the type and variety of foods 
consumed, in technology that relate to the type and variety of foods consumed, in technology, 
and social structure.  The earliest periods were a time of hunting and gathering, with an emphasis 
on seed collecting and processing.  The "tool kit" for these periods shows an emphasis on milling 
equipment, crude cored, and flaked stone tools.  This was later supplemented by tools that reflect 
increasing reliance on fishing (e.g. fishhooks), and on acorns as a dietary staple (mortars and 
pestles). 

By the Late and Proto historic periods, precursors of the Chumash had developed a complex, 
socially stratified society involving extensive economic networks throughout the region.  A wide 
variety of resources were exploited from terrestrial, riparian (forest), littoral (shoreline) and 
pelagic (deep water) environments.  Habitation was most dense near littoral or riparian habitats, 
where a diverse array of resources could be most easily obtained. 

At the time of European contact, the Santa Maria region was occupied by the Interior Chumash.  
This group's territory centered around present-day Cuyama (Grant 1978).  This region is 
bounded to the north by mountains separating drainages of the Salinas and Cuyama rivers; to the 
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south by the San Rafael Mountains; to the west by the Coast Ranges, and to the east by the 
Temblor Range separating the Cuyama and Santa Clara drainages (Grant 1978).  The Cuyama 
River flows down from the headwaters in northeast Santa Barbara County and northwestern 
Ventura county to the rolling oak hills and grassland around Santa Maria.  In addition, the 
Sisquoc River and its tributary Manzana Creek flowed through the Interior Chumash homeworld. 

Historic Overview 

Initial European contact on the Central Coast cam in 1542 with the arrival of Juan Rodriguez 
Cabrillo.  Then, in 1769 the Portola party came from the south looking for Monterey Bay.  After 
the Missions were established at San Luis Obispo (1772) and Lompoc (1787), Spanish settlers 
were attracted to the Santa Maria Valley.  After Spain gave Mexico its independence in 1821, the 
Secularization Act, passed by the Mexican congress in 1833, provided for the immediate break-
up of the missions and the transfer of mission lands to settlers and Indians.  Work toward this 
end began in 1834 under California Governor Figueroa. 

There are few historic accounts of the Interior Chumash, as compared to the information 
available for the Chumash living on the Santa Barbara coast.  Initial European contact with the 
natives in the Cuyama region came from a reconnaissance trip from Mission Santa Ynez to the 
San Joaquin Valley undertaken by Father Jose de Zalvidea in 1806, (Cook 1960:245-47).  The 
expedition traveled north along Alamo Pintado Creek, passing several abandoned villages before 
camping at a small native encampment of seven souls in three houses on the banks of the 
Sisquoc.  They continued on to the steep ascent of the Sierra Madre passing by the village of 
Gecp with eleven people in five houses.  Zalvidea felt that the sparse population observed in the 
villages in the Cuyama area were on account of most natives leaving for the missions.  Then, the 
party passed through a Rancheria called Talihuilimit with a population of 25 natives.  The 
expedition passed through several more native Rancherias (Lisahua population 28; Cuia 
population 41 in nine houses; Siguecin population 30+; and Sgene population 26) before leaving 
the Cuyama drainage and Interior Chumash territory behind. 

 The next account was filed by Captain Pablo de la Portilla in 1824.  He had been sent in search 
of runaway neophytes who had fled the coastal missions after a revolt earlier in the year.  After 
the outward bound trip to Lake Buenavista in the San Joaquin Valley to capture the many 
escaped Chumash, Portilla's party returned directly back to Santa Barbara through the Cuyama 
region.  After crossing the Cuyama River, the group moved up a dry wash (probably Santa 
Barbara Canyon) past the village of Camup (Cook 1962:154-157).  The crossing was through 
very rough country, with the traverse leaving "many people tired out, particularly old persons 
and women with children" (Cook 1962:156).  They passed by a village called Seguaya on the 
banks of the Santa Ynez Creek, then proceeded up the San Marcos Pass, and down into Santa 
Barbara.  The expedition mentions ten villages in all, with the ones described being very small in 
population. 

The arrival of permanent European settlers to Chumash lands brought the people to the brink of 
extinction in the late 18th century.  The establishment of a Spanish Presidio in Santa Barbara and 
the five Franciscan missions in Chumash territory effected a complete disruption to social, 
economic and political organizations.  The introduction of European domesticated animals and 
plants, including species such as foxtail (Alopercurus sp.) caused permanent changes to the local 
environment.  Like other California tribes, the Chumash had no resistance to European diseases, 
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which wreaked havoc upon the native population.  Although people of Chumash ancestry still 
inhabit the region today, their complex social system ended during the Mission Period. 

Existing Setting: For at least the past 10,000 years, the area that is now Santa Barbara County 
has been inhabited by Chumash Indians and their ancestors.  Based on records at the Central 
Coastal Information Center, UC Santa Barbara, which is the state-designated regional 
clearinghouse for archaeological site information for San Luis Obispo County.  The records 
search indicated that only one (1) previous cultural resource study and zero (0) archaeological 
sites had been identified within a one mile radius from the project area.  The records of the State 
Historic Property Data Files, National Register of Historic Places, National Register of 
Determined Eligible Properties, California Historical Landmarks, California Points of Historic 
Interest, California Office of Historic Preservation Archaeological Determinations of Eligibility, 
and Caltrans State and Local Bridge Surveys were consulted.  No historic property evaluations 
within a one mile radius of the project location have been recorded. Archaeological monitoring 
of construction activities associated with the Twitchell Dam Emergency Sediment Removal 
Project was conducted for 22 days, between December 8, 2010 and January 14, 2011 as an Army 
Corps of Engineers (ACOE) permit condition for the project.  A bedrock milling site was 
identified as an archaeological site that would be recorded with a Department of Parks and 
Recreation Archaeological Site Record to be submitted to the Central Coast Information Center 
located at the University of California, Santa Barbara (UCSB).  Two chipped stone tool artifacts 
were identified in an area south of the original Proposed Stockpile.  This area is to be avoided 
and considered an “Environmentally Sensitive Area”.  This area is identified in a memo dated 
January 21, 2011 from Ken Victorino, Senior Archaeologist and David Stone, Cultural 
Resources Manager of Dudek & Associates.    

Impact Discussion:   
 
(a-c, e-g)  Less than significant impact.  There are no known archaeological, religious, sacred, or 
educational sites located on the subject parcel.  According to records reviewed, there were no 
sites located in the project area with the exception of .  Based on one site located within 500 ft. of 
the project area.  Based on a discovery during the Twitchell Dam Emergency Sediment Removal 
Project a bedrock milling site was identified and has been recorded with the Central Coast 
Information Center located at the University of California, Santa Barbara (UCSB) as CA-SBA-
4047.  Two chipped stone tool artifacts were also identified in an area considered an 
“Environmentally Sensitive Area”. These areas are identified in a memo dated January 21, 2011 
from Ken Victorino, Senior Archaeologist and David Stone, Cultural Resources Manager of 
Dudek.    
 
Based on the disturbed nature of the project site, and the location of proposed project activities, 
the proposed project would not adversely affect a prehistoric or historic archaeological site or 
property of historic or cultural significance to a community or ethical group.  There would be no 
increase in the potential for trespassing, vandalizing, or sabotaging ethnic, sacred, or ceremonial 
places.  Impacts would be less than significant.  
 
(d) Less than significant impact with mitigation.  The area south the project site has a soon to be 
recorded site and is considered environmentally sensitive.  The site is outside of the project 
boundaries and will be avoided.  The potential for undiscovered cultural resources to exist onsite 
is low. Therefore, impacts to cultural resources are less than significant with mitigation.  
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Cumulative Impacts:  The proposed project would not impact any known archaeological 
resources and therefore the project would not contribute to the cumulative loss of such resources in 
the region.  Adherence to project specific mitigation would reduce cumulative impacts to less than 
significant levels.  
 
Mitigation and Residual Impact:  The following mitigation measure will reduce impacts to 
cultural resources to less than significant. 
 

Mitigation CR-1. In the event archaeological remains are encountered during grading, work 
shall be stopped immediately or redirected until a qualified archaeologist is retained by the 
applicant to evaluate the significance of the find. If remains are found to be significant, they 
shall be subject to a Phase 2 mitigation program consistent with accepted protocols and 
funded by the applicant.   

5.6 ENERGY 
 
Will the proposal result in: 

 
 

Poten. 
Signif. 

Less than 
Signif. 
with 

Mitigation 

 
Less 
Than 
Signif. 

 
 

No 
Impact 

Reviewed 
Under 

Previous 
Document 

a. Substantial increase in demand, especially during peak 
periods, upon existing sources of energy?  

   X 
 

 

b. Requirement for the development or extension of new 
sources of energy?  

   X 
 

 

 
Existing Setting:  PG&E provides electrical service to the project area. 
 
Impact Discussion: 
 
(a,b) No Impact.  The proposed project would not create additional development and would not 
contribute to cumulative energy demand.  The project would utilize non-electric equipment and 
will not require development of new energy sources.  No impacts are anticipated with this 
project. 
 
Cumulative Impacts:  The project does not contribute to the regional demand for energy.  
 
Mitigation and Residual Impact:  No mitigation is required.  No residual impacts are anticipated.   
 
5.7 FIRE PROTECTION 
 
Will the proposal result in: 

 
 

Poten. 
Signif. 

Less than 
Signif. 
with 

Mitigation 
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Than 
Signif. 

 
 

No 
Impact 
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a. Introduction of development into an existing high fire 
hazard area?  

  X   

b. Project-caused high fire hazard?    X   
c. Introduction of development into an area without 

adequate water pressure, fire hydrants or adequate 
access for firefighting? 

  X   

d. Introduction of development that will hamper fire 
prevention techniques such as controlled burns or 
backfiring in high fire hazard areas?  

  X   
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Will the proposal result in: 
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Less than 
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with 
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Signif. 

 
 

No 
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Reviewed 
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Document 

e. Development of structures beyond safe Fire Dept. 
response time?  

  X   

 
Existing Setting:  Much of this area, including the subject property, is located within a designated 
high fire hazard area.  The balance of the project site and the majority of the surrounding 
properties retain non-native grasses and agricultural operations.  High winds could increase the 
potential of native vegetation to sustain a fire.  California Department of Forestry (CDF) 
maintains a fire fighting station on Highway 166 approximately 16 miles east of the project site.    
 
Impact Discussion: 
 
(a-e)  Less than Significant.  The proposed project is a dredging project, no development is 
proposed.   
 
Mitigation and Residual Impact:  No mitigation is required.  Residual impacts would be less than 
significant.   

5.8 GEOLOGIC PROCESSES 
 
Will the proposal result in: 

 
 

Poten. 
Signif. 

Less than 
Signif. 
with 

Mitigation 
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Than 
Signif. 

 
 

No 
Impact 

Reviewed 
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Document 

a. Exposure to or production of unstable earth conditions 
such as landslides, earthquakes, liquefaction, soil 
creep, mudslides, ground failure (including expansive, 
compressible, collapsible soils), or similar hazards?  

  X  
 

 

b. Disruption, displacement, compaction or overcovering 
of the soil by cuts, fills or extensive grading?  

 X   
 

 

c. Exposure to or production of permanent changes in 
topography, such as bluff retreat or sea level rise? 

  X   

d. The destruction, covering or modification of any 
unique geologic, paleontologic or physical features?  

   X 
 

 

e. Any increase in wind or water erosion of soils, either 
on or off the site?  

 X   
 

 

f. Changes in deposition or erosion of beach sands or 
dunes, or changes in siltation, deposition or erosion 
which may modify the channel of a river, or stream, or 
the bed of the ocean, or any bay, inlet or lake?  

  X  
 

 

g. The placement of septic disposal systems in 
impermeable soils with severe constraints to disposal 
of liquid effluent?  

   X 
 

 

h. Extraction of mineral or ore?    X   
i. Excessive grading on slopes of over 20%?    X  
j. Sand or gravel removal or loss of topsoil?     X  
k. Vibrations, from short-term construction or long-term 

operation, which may affect adjoining areas?  
   X 

 
 

l. Excessive spoils, tailings or over-burden?    X   
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Existing Setting: Twitchell Reservoir is located adjacent to the Sierra Madre and San Rafael 
Mountains of the western Coast Ranges Geomorphic Province. The area consists of a e sequence of 
Franciscan Assemblage, Jurassic Coast Range ophiolite, and remnants of the Great Valley Sequence 
but with less blueschist metamorphism and more age restriction of Franciscan sediments. The origin 
of the Franciscan Complex has been assumed to be related to subduction processes. 
 
The Coast Ranges are predominantly northwest-trending mountains and valleys formed largely 
by the shearing action of the San Andreas Fault and other associated faults along the margin of 
the Pacific and North American tectonic plates. Geologically complex, the Coast Ranges 
includes uplifted slices of  Cenozoic and Mesozoic- age sedimentary and volcanic deposits, 
along with slivers of ancient seafloor deposits and, west of the San Andreas Fault, local granitic 
blocks. 
 
In the vicinity of Twitchell Reservoir, the Sierra Madre and San Rafael Mountains are generally 
rugged and moderately steep. Directly adjacent to the reservoir, the topography varies from very 
steep to relatively flat in a few locations. The steeper topography is generally present along the 
western, southern, and eastern edges of the main portion of the reservoir. Most of the mountains 
that directly surround Twitchell reservoir are composed of Miocene marine sedimentary rocks, 
however, some volcanic and non-marine sedimentary rocks are present near and directly west of 
the Dam. 
 
Impact Discussion: 

 
(d,g,i-k) No Impact. No modification of native features will occur with this project. Likewise no 
channel will be modified nor septic systems installed as a result of this project. No Impacts to 
Geologic Resources are associated with these categories.  
 
(a,c,f,h,l)  Less than significant impact.  The project would result in an alteration of the contours in 
the stockpile area but the area in question maintains an artificial elevation due to historic stockpiling 
and the inclusion of the additional material will not significantly alter the landscape.  
 
Removal of sedimentation in the reservoir will only slightly alter the morphology of the existing bed 
of the water body but the reservoir has been significantly degraded in its capacity due to 
sedimentation and the removal would be beneficial to the function of the reservoir. Removal of the 
material constitutes approximately 0.013% of the total amount of sediment (estimated volume of 
sediment in reservoir = 68,340,000 cy) currently in the reservoir so any morphological changes 
would be less than significant.   
 
(b,e) Less than significant impact with mitigation. The deposition of the dredged material into the 
stockpile area would result in exposed soils to resulting wind and/or water erosion.  As such, 
potential impacts could occur if soils were exposed for an extended period of time or if the site is 
graded during the rainy season absent of appropriate erosion management techniques. Mitigation 
requiring standard erosion control measures would reduce potentially significant impacts to less 
than significant levels.  
 
Mitigation and Residual Impact:  Implementation of the following mitigation measure would 
reduce impacts to geologic processes to less than significant levels. 
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Mitigation GEO-1. Erosion Control.  Stockpile areas with dredge material shall be 
seeded with a native grass mix for erosion control. Plan Requirements. The containment 
banks of the basins shall be seeded with a seed mix consistent with prior sediment 
removal operations. The District shall ensure all exposed soils are seeded.  

5.9 HAZARDOUS MATERIALS/RISK OF UPSET 
 
Will the proposal result in: 

 
 

Poten. 
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Less than 
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with 

Mitigation 
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No 
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Reviewed 
Under 
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Document 

a. In the known history of this property, have there been 
any past uses, storage or discharge of hazardous 
materials (e.g., fuel or oil stored in underground tanks, 
pesticides, solvents or other chemicals)? 

  X  
 

 

b. The use, storage or distribution of hazardous or toxic 
materials?  

 X   
 

 

c. A risk of an explosion or the release of hazardous 
substances (e.g., oil, gas, biocides, bacteria, pesticides, 
chemicals or radiation) in the event of an accident or 
upset conditions?  

 X   
 

 

d. Possible interference with an emergency response 
plan or an emergency evacuation plan?  

  X   

e. The creation of a potential public health hazard?    X   
f. Public safety hazards (e.g., due to development near 

chemical or industrial activity, producing oil wells, 
toxic disposal sites, etc.)?  

  X  
 

 

g. Exposure to hazards from oil or gas pipelines or oil 
well facilities?  

   X 
 

 

h. The contamination of a public water supply?   X    

 
Existing Setting:  The site is the location of the Twitchell Dam, a flood control facility located on 
the Cuyama River. During the project, gasoline and diesel fueled equipment will be utilized. No 
other hazardous materials will be located on the project site.  
 
Impact Discussion: 
 
(a,d,e,f) Less than significant impact.  The site maintains a caretaker facility that has an above 
ground propane tank used for heating. The proposed project would not interfere with any 
emergency response or evacuation plan.  The proposed project does not involve oil or gas pipelines 
or oil well facilities.  Impacts would be less than significant. 
 
(b,c,h) Less than significant impact with mitigation. A gasoline powered pump is proposed to 
be used on a barge over the excavation area to transport dredging fill. Fueling would typically be 
done on shore so the potential for accidental spillage of fuel into the water reservoir is low. 
Should the need to fuel while the barge is in water, a potential would arise for accidental 
spillage. State and local regulations require any such spillage to be reported to the appropriate 
County Fire Department. Any spillage greater than 42 gallons needs to be reported to Cal EMA.  
 
(g) No impact.  The site has not been used for oil or gas facilities in the past and would not have a risk 
of encountering any oil or gas facility remnants.   
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Mitigation and Residual Impact: 
The following mitigation measure would reduce the project’s effects regarding hazardous materials 
and/or risk of upset to a less than significant level.  With the incorporation of this measures, residual 
impacts would be less than significant. 
 

Mitigation HAZ-1. In the event of a contaminant being spilled into a waterway, 
operations will cease and the County Fire Department (San Luis Obispo County if in 
Reservoir/Santa Barbara County if in stockpile area) contacted immediately. Any releases 
greater than 42 gallons must be reported as well to Cal EMA.  

5.10 HISTORIC RESOURCES 
 
Will the proposal result in: 
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a. Adverse physical or aesthetic impacts on a structure or 
property at least 50 years old and/or of historic or 
cultural significance to the community, state or 
nation?  

   X  

b. Beneficial impacts to an historic resource by 
providing rehabilitation, protection in a 
conservation/open easement, etc.?  

   X  

 
Existing Setting:  There are no structures on the site over fifty years old. A flood control dam 
facility is located on the site.  
 
Impact Discussion:  
 
(a,b)  No impact.  No habitable structure is more than 50 years old, and is not considered to be of 
any historic or cultural significance based upon the significance criteria.  The existing structures 
would remain on the site and would not be affected by the proposed project.  The project does not 
propose to rehabilitate or protect any historic structure and a conservation/open space easement is 
not proposed.  Therefore, there is no impact to historic structures or property. 
 
Cumulative Impacts:  Since the project would not result in any substantial change in the 
historic character of the site, it would not have any cumulatively considerable effect on the 
region’s historic resources.  
 
Mitigation and Residual Impact:  No mitigation measures are required.  There are no residual 
impacts. 

5.11 LAND USE 
 
Will the proposal result in: 
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Twitchell Dam Dredging Project January 15, 2013 
Initial Study Page 26 
 
 
Will the proposal result in: 
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b.    Conflict with any applicable land use plan, policy, 
or regulation of an agency with jurisdiction over the 
project (including, but not limited to the general 
plan, specific plan, local coastal program, or zoning 
ordinance) adopted for the purpose of avoiding or 
mitigating an environmental effect? 

   X  

c. The induction of substantial growth or concentration 
of population?  

   X  

d. The extension of sewer trunk lines or access roads 
with capacity to serve new development beyond this 
proposed project?  

   X  

e. Loss of existing affordable dwellings through 
demolition, conversion or removal? 

   X  

f. Displacement of substantial numbers of existing 
housing, necessitating the construction of 
replacement housing elsewhere? 

   X  

g.  Displacement of substantial numbers of people, 
necessitating the construction of replacement 
housing elsewhere?  

   X  

h. The loss of a substantial amount of open space?     X  
i. An economic or social effect that would result in a 

physical change? (i.e. Closure of a freeway ramp 
results in isolation of an area, businesses located in the 
vicinity close, neighborhood degenerates, and 
buildings deteriorate. Or, if construction of new 
freeway divides an existing community, the 
construction would be the physical change, but the 
economic/social effect on the community would be 
the basis for determining that the physical change 
would be significant.)  

   X  

 
Existing Setting:   
 
The Twitchell Dam facility and its influence area are owned by a Federal Agency and managed by a 
Special Services District and are exempt from local land use plans. 
 
Impact Discussion:  
 
(a-g)  No impact.  The proposed project is for dredging, no new development is proposed.  
Therefore, there would not be a need for the extension of sewer lines.  The current 6 mile driveway 
of HWY 166 will continue to be the primary access route to the project site.  No new roads would 
be constructed.  No growth inducement would occur since the project is not designed to expand or 
intensify the existing uses on-site.  The proposed project would not result in the loss of any 
residential dwellings or the displacement of any residents.  The proposed project would not result in 
an economic or social effect that would cause physical changes to infrastructure, buildings, 
businesses or residences There are no residential structures located on the site that would be affected 
by the project.  Therefore, there would be no impact due to the displacement of housing or 
residents.  
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Cumulative Impacts:  The implementation of the project is not anticipated to result in any 
substantial change to the site’s conformance with environmentally protective policies and 
standards.  Thus, the project would not cause a cumulatively considerable effect on land use.  
 
Mitigation and Residual Impact:  No mitigation measures are required.  No residual impacts are 
anticipated with this project. 

5.12 NOISE 
 
Will the proposal result in: 
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a. Long-term exposure of people to noise levels 
exceeding County thresholds (e.g. locating noise 
sensitive uses next to an airport)?  

   X 
 

 

b. Short-term exposure of people to noise levels 
exceeding County thresholds?  

   X 
 

 

c. Project-generated substantial increase in the ambient 
noise levels for adjoining areas (either day or night)?  

   X  

 
Existing Setting:  The project site is not located within 1,600 feet of any sensitive receptors, and is 
located in a rural area with generally low ambient noise levels.   
 
Impact Discussion: Noise is generally defined as unwanted or objectionable sound which is 
measured on a logarithmic scale and expressed in decibels (dB(A)).  The duration of noise and the 
time period at which it occurs are important values in determining impacts on noise-sensitive land 
uses. The Community Noise Equivalent Level (CNEL) and Day-Night Average Level (Ldn) are 
noise indices which account for differences in intrusiveness between day- and night-time uses.  
County noise thresholds are: 1) 65 dB(A) CNEL maximum for exterior exposure, and 2) 45 dB(A) 
CNEL maximum for interior exposure of  noise-sensitive uses.  Noise-sensitive land uses include: 
residential dwellings; transient lodging; hospitals and other long-term care facilities; public or 
private educational facilities; libraries, churches; and places of public assembly. 
 
(a-c)  No Impact.  The exposure of outdoor living areas to 65 dBA Community Noise Equivalent 
Level (CNEL) or more is considered a significant impact.  The project site is not located within 
1,600 feet of any sensitive receptors.  The proposed project does not include any noise sensitive 
receptors such as residential uses or school facilities.  The proposed dredging would not create 
additional noise or increase current noise levels.  The closest public area is Highway 166, over 6 
miles away.  
 
Cumulative Impacts:  The implementation of the project is not anticipated to result in any 
substantial noise effects. Therefore, the project would not contribute in a cumulatively 
considerable manner to noise impacts.  
 
Mitigation and Residual Impact:  No mitigation measures are required.  There are no Residual 
Impacts. 
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5.13 PUBLIC FACILITIES 
 
Will the proposal result in: 
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a. A need for new or altered police protection and/or 
health care services?  

   X  

b. Student generation exceeding school capacity?     X  
c. Significant amounts of solid waste or breach any 

national, state, or local standards or thresholds relating 
to solid waste disposal and generation (including 
recycling facilities and existing landfill capacity)?  

   X  

d. A need for new or altered sewer system facilities 
(sewer lines, lift-stations, etc.)?  

   X  

e. The construction of new storm water drainage or 
water quality control facilities or expansion of 
existing facilities, the construction of which could 
cause significant environmental effects? 

   X  

 
Existing Setting:  Twitchell Dam is located approximately 6 miles east of the Highway 
166/Highway 101 interchange in a remote and sparsely populated rural area. No human presence 
is regularly at the Dam site with the exception of one caretaker.  
 
Impact Discussion: 
 
(a-e)  No Impact.  The proposed dredging project at the Twitchell Dam would not create the need 
for new or altered police protection or health care services.  The project has no applicability to the 
need for additional school capacity, sewer systems or public water quality control facilities. No solid 
waste is generated as a result of this project.  Therefore, no impacts are anticipated to these aspects 
of public facilities. 
 
Cumulative Impacts:  The proposed project would not result in any significant public facilities 
impacts.  Solid waste generation would be below the County threshold of 196 tons per year for a 
significant cumulative impact.  The project’s contribution to significant cumulative impacts would 
not be considerable. 
 
Mitigation and Residual Impact:  No mitigation measures are required.  Residual impacts would 
have no impact. 

5.14 RECREATION 
 
Will the proposal result in: 
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a. Conflict with established recreational uses of the area?    X  
b. Conflict with biking, equestrian and hiking trails?     X  
c. Substantial impact on the quality or quantity of 

existing recreational opportunities (e.g., overuse of an 
area with constraints on numbers of people, vehicles, 
animals, etc. which might safely use the area)?  

   X 
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Existing Setting:  There are no public trails on the subject property.  No public recreation is 
permitted in the Dam and reservoir area.  
 
Impact Discussion:  
 
(a-c)  No Impact.  The proposed project would be located entirely on the Twitchell Dam property.  
The Dam has been in operation for many decades and there has been no established use of the 
property for recreation in the past.  The public is not permitted to enter the facility. The dredging to 
the Dam would not adversely impact any trails, recreational uses or opportunities or the quality of 
any existing recreational uses located off site.  The proposed project would not cause a public 
recreational area to become overused or impacted since the site has no established public 
recreational use and is not located near a public park, campground or trail.  It is not a residential use 
that may generate or draw additional people to the area which in some cases can cause an overuse or 
overcrowding of recreational sites.  Therefore, no impacts to recreation are anticipated. 
 
Cumulative Impacts:  The proposed project would not directly impact any existing recreational 
resources in the vicinity.  There would be no increase in population resulting from the project which 
would be substantial, or overburden existing recreation activities.  The project does not contribute to 
cumulative recreational impacts. 
 
Mitigation and Residual Impact:  No mitigation measures are required.  No residual impacts are 
anticipated. 

5.15 TRANSPORTATION/CIRCULATION 
 
Will the proposal result in: 
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a. Generation of substantial additional vehicular 
movement (daily, peak-hour, etc.) in relation to 
existing traffic load and capacity of the street system?  

  X  
 

 

b. A need for private or public road maintenance, or need 
for new road(s)?  

  X  
 

 

c. Effects on existing parking facilities, or demand for 
new parking?  

    
X 

 

d. Substantial impact upon existing transit systems (e.g. 
bus service) or alteration of present patterns of 
circulation or movement of people and/or goods?  

   X 
 

 

e. Alteration to waterborne, rail or air traffic?     X  
f. Increase in traffic hazards to motor vehicles, bicyclists 

or pedestrians (including short-term construction and 
long-term operational)?  

  X  
 

 

g. Inadequate sight distance?     X  
 ingress/egress?    X  
 general road capacity?    X  
 emergency access?    X  
h. Impacts to Congestion Management Plan system?     X  
 
Existing Setting:  The subject property is located at the end of an existing 6 mile long private 
access road that services the site. The private road is accessed off of Highway 166, approximately 6 
miles east of the Highway 166/Highway 101 interchange.  
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Impact Discussion: The proposed project would require several trucks to bring the necessary 
equipment from the Santa Maria area to the dredging site and return when finished.  
 
(c,d,e,g,h)  No Impact.  The proposed project would not increase any parking demand on the site as 
there are only three (3) additional pick-up trucks anticipated to be on site during the project. The 
four (4) delivery trucks & trailers will only be on site at the beginning & end of the project to 
deliver the Dredge Barge, Booster Pump and Heavy Equipment to be used in the stockpile area.  
There will be no impact on the existing transit systems as none will be used.  Waterborne, rail, and 
air traffic are not part of the project.  No improvements are needed on the access drive or its 
intersection with Highway 166.   Therefore, impacts due to additional parking demand, transit 
system impacts, alteration to waterborne, rail, or air traffic, and site distance concerns would be less 
than significant. 
 
(a,b,f)  Less than significant impact.  Truck traffic to deliver the necessary equipment to the project 
site would not significantly increase any traffic hazards on Highway 166, the driveway access is 
sufficient to accommodate the service vehicles. The project would result in 2-3 service trucks to 
deliver and return equipment so will not significantly increase traffic levels on Highway 166. 
Therefore, impacts would be less than significant. 
 
Cumulative Impacts:  The proposed project would not result in any significant transportation 
impacts.  Thus, the project’s contribution to cumulative transportation impacts would not be 
considerable. 
 
Mitigation and Residual Impact:  No mitigation measures are required.  Residual impacts would 
be less than significant. 

5.16 WATER RESOURCES/FLOODING 
 
 
Will the proposal result in: 

 
 

Poten. 
Signif. 

Less than 
Signif. 
with 

Mitigation 

 
Less 
Than 
Signif. 

 
 

No 
Impact 

Reviewed 
Under 

Previous 
Document 

a. Changes in currents, or the course or direction of 
water movements, in either marine or fresh waters?  

   X  

b. Changes in percolation rates, drainage patterns or the 
rate and amount of surface water runoff?  

   X  

c. Change in the amount of surface water in any water 
body?  

  X   

d. Discharge, directly or through a storm drain system, 
into surface waters (including but not limited to 
wetlands, riparian areas, ponds, springs, creeks, 
streams, rivers, lakes, estuaries, tidal areas, bays, 
ocean, etc) or alteration of surface water quality, 
including but not limited to temperature, dissolved 
oxygen, turbidity, or thermal water pollution?  

 X    

e. Alterations to the course or flow of flood water or 
need for private or public flood control projects?  

 X    
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Will the proposal result in: 

 
 

Poten. 
Signif. 

Less than 
Signif. 
with 

Mitigation 

 
Less 
Than 
Signif. 

 
 

No 
Impact 

Reviewed 
Under 

Previous 
Document 

f. Exposure of people or property to water related 
hazards such as flooding (placement of project in 100 
year flood plain), accelerated runoff or tsunamis, sea 
level rise, or seawater intrusion?  

  X   

g. Alteration of the direction or rate of flow of 
groundwater?  

   X  

h. Change in the quantity of groundwater, either through 
direct additions or withdrawals, or through 
interception of an aquifer by cuts or excavations or 
recharge interference?  

   X  

i. Overdraft or over-commitment of any groundwater 
basin? Or, a significant increase in the existing 
overdraft or over-commitment of any groundwater 
basin?  

   X  

j. The substantial degradation of groundwater quality 
including saltwater intrusion?  

  X   

k. Substantial reduction in the amount of water otherwise 
available for public water supplies?  

  X   

l. Introduction of storm water pollutants (e.g., oil, 
grease, pesticides, nutrients, sediments, pathogens, 
etc.) into groundwater or surface water? 

 X    

 
Existing Setting: The project is associated with dredging operations to clear the inlet that 
channels water through the Dam facility located on the Cuyama River. The Cuyama River is a 
2nd order tributary to the Santa Maria which is formed by the confluence of the Sisqouc and 
Cuyama Rivers. The drainage basin of the Cuyama River is approximately 1,135 mi2.  The 
Cuyama River is formed by the confluence of Alamo Creek and the Huasna River.  
 
Twitchell Dam provides a 100% impediment to upstream aquatic habitat migration and is located 
approximately 6 miles upstream of the confluence of the Cuyama and Sisqouc Rivers. The 
historic channel has been largely eradicated due to the existence of the Dam which was 
constructed in 1959. At full inundation, the Cuyama River watershed has a design capacity of 
approximately 3,600 acres but the current storage capacity of the reservoir is in question due to 
the acerbated sediment load that has been deposited into the channel due to erosion emanating 
from a frequent fire history in the watershed.  
 
In 2011, the US Army Corps of Engineers issued an Emergency Permit SPL 2010-00879-CLH to 
the Santa Maria Valley Water Conservation District to conduct emergency sediment removal 
operations downstream from the Dam stilling basin to approximately 3,500 feet downstream of 
the Dam. Sediment had built up to the point the river channel had ceased to function and the 
stilling basin and keyhole were buried in sediment. In 2010, a series of large precipitation events 
resulted in a subsequent rise in reservoir elevation and concern was raised as to the ability of the 
Dam to function as a flood control facility. The emergency sediment removal project cleared out 
the stilling basin, reconstructed the keyhole, and restored the channel to accommodate a 500 cfs 
release.  
 
Water Quality Thresholds:  A significant water quality impact is presumed to occur if the 
project:   
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• Is located within an urbanized area of the county and the project construction or 
redevelopment individually or as a part of a larger common plan of development or sale 
would disturb one (1) or more acres of land; 

• Increases the amount of impervious surfaces on a site by 25% or more; 

• Results in channelization or relocation of a natural drainage channel; 

• Results in removal or reduction of riparian vegetation or other vegetation (excluding non-
native vegetation removed for restoration projects) from the buffer zone of any streams, 
creeks or wetlands;  

• Is an industrial facility that falls under one or more of categories of industrial activity 
regulated under the NPDES Phase I industrial storm water regulations (facilities with 
effluent limitation; manufacturing; mineral, metal, oil and gas, hazardous waste, 
treatment or disposal facilities; landfills; recycling facilities; steam electric plants; 
transportation facilities; treatment works; and light industrial activity); 

• Discharges pollutants that exceed the water quality standards set forth in the applicable 
NPDES permit, the Regional Water Quality Control Board’s (RWQCB) Basin Plan or 
otherwise impairs the beneficial uses of a receiving water body; 

• Results in a discharge of pollutants into an “impaired” water body that has been 
designated as such by the State Water Resources Control Board or the RWQCB under 
Section 303 (d) of the Federal Water Pollution Prevention and Control Act (i.e., the Clean 
Water Act); or 

• Results in a discharge of pollutants of concern to a receiving water body, as identified by 
the RWQCB. 

 
404/401 Permitting Applicability. Sections 401 and 404 of the Clean Water Act and in compliance 
with the Porter Cologne Act regulate the discharge of fill and dredged material directly into the 
waters of the United States. Such actions require necessary permitting from applicable agencies 
such as the US Army Corps of Engineers and the Regional Water Quality Control Board.  
 
The proposed project does not require a 401 or 404 Permit as the dredged material is being 
deposited outside the jurisdictional area into constructed basins approximately 1,200 feet away from 
the channel so that flows will percolate and not discharge into the river.   
 
Impact Discussion: 
 
(a-b, g-i) No Impact. The project would result in approximately 27,000 AF of water temporarily 
removed from the reservoir as part of the dredging operation and allowed to percolate back into the 
groundwater. Channel morphology, drainage pattern or water movement or would not be affected  
as a result of this project and the project would result in no impacts to these aspects. .   
 
(c,f,g,k)  Less than significant impact.  Approximately 27,000 AF of water would be removed 
over the life of the project and dewatered into 6 constructed basins located in the stock pile area 
and cumulatively approximately 9 acres in size and designed so that water levels would not 
exceed 3 feet.   
 
The design capacity at flood stage of the reservoir is 197,756 AF based on the 2007 survey of 
conditions. The amount of water associated with the uptake of 9,000 cy of material would be 
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approximately 1.3% of the storage capacity of the reservoir at the time of removal and would 
percolate back into the groundwater basin for 0 AF net loss of water in the basin so impacts to these 
aspects of water resources would be less than significant, no mitigation would be necessary   
 
(d,e,l). Less than significant with mitigation. Dredging operations would result in the removal 
of approximately 9,000 cy of material which is currently in the reservoir adjacent to the inlet 
structure. In order to ensure dredged material and water is not reintroduced directly back into the 
Cuyama River, a series of sediment basins would be constructed in the area of the stockpiles 
where deposited material was collected as part of the 2011 USACE Emergency Permit 
operations. Desilting basins would be graded within the existing stockpile area for the purpose of 
desilting the dredge water. Desilted water would be distributed via a portable gas powered pump 
through a temporary spray irrigation system onto two identified local grazing areas to provided 
irrigated pasture for existing livestock operations. The maximum anticipated depth for each 
desilting pond will be no more than 3 feet. The basin system would be designed so as to flow 
dredge water from highest to lowest basin as part of the desilting process. Total surface area of 
the ponds would be cumulatively approximately 9 acres (393,800 sf). 
 
The utilization of gas pumps on the barge creates the potential of fuel spillage into the reservoir. 
Standard HAZMAT response measures will be necessary to minimize any potential impacts. 
Adherence to HAZ-1 would reduce potential impacts to Water Resources to less than 
significant levels with mitigation.  
 
Mitigation and Residual Impact: The following measures would reduce the water resource 
impacts to a less than significant level.  
 

Mitigation WR- 1. No dredge water or material may be discharged anywhere in the 
project area except into the constructed basins in conformance with approved grading and 
drainage plans. Plan Requirements The District shall implement the grading and 
drainage plans as prepared by the District Engineer, ensuring all dredged material and 
water are deposited in the basin design as indicated. All dredge water shall be deposited 
in the basins for storage either for; A) percolation back into the soil profile and/or; B) 
disposed via spray irrigation system for irrigated pasture in areas annotated in the 
drainage design plans. The District shall ensure all measures, as annotated in the grading 
and drainage plans prepared by the District Engineer, are implemented.  
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6.0 INFORMATION SOURCES 
6.1 Departments Consulted 
 Santa Maria Valley Water Conservation District, US Army Corp of Engineers, US Fish and 

Wildlife Service, City of Santa Maria Public Utilities Department 
 
6.2 Other Sources  

X Field work   Ag Preserve maps 
X Calculations   Flood Control maps 
X Project plans  X Other technical references 
 Traffic studies          (reports, survey, etc.) 

X Records  X Planning files, maps, reports 
X Grading plans   Zoning maps 
 Elevation, architectural renderings  X Soils maps/reports 

X Published geological map/reports  X Plant maps 
X Topographical maps  X Archaeological maps and reports 
   X Other 
    Biological Assessments 
     

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Twitchell Dam Dredging Project January 15, 2013 
Initial Study Page 35 
 
7.0 PROJECT SPECIFIC (short- and long-term) AND CUMULATIVE 

IMPACT SUMMARY 
I. Project Specific Impacts which are of unknown significance levels (Class I):  None 
 
II. Project Specific Impacts which are potentially significant but can be mitigated to less 

than significant levels (Class II):  Biological Resources, Geological Resources, Water 
Resources, Hazardous Materials/Risk of Upset, Cultural Resources. 

The following Mitigation Measures are incorporated into the project description. Implementation 
of these measures will result in the project impacts being less than significant.   
Mitigation BIO-01.  Special Status Plant Species Avoidance and Minimization. Prior to any 
vegetation removal or other construction activities, a qualified botanist should consult with the 
project engineer to minimize impacts to any special status plants. Plan Requirements: The 
qualified botanist will coordinate with the project engineer to survey the location of the dredge 
line to ensure avoidance of any surveyed special status plant specimen.  The botanist shall 
document the location(s) and number(s) of any special status plant species that occur within the 
BSA so that an effective mitigation program can be accomplished if necessary.  The special 
status plant survey should coincide with the appropriate blooming periods for each species with 
potential to occur on-site.  The special status plant surveys should be conducted in accordance 
with the current regional, state, and federal protocols.   If any special status plant species are 
observed within the BSA during the consultation on placement of the dredge lines, they should 
be mapped onto an aerial photograph of the site at a scale no less than 1 inch = 200 ft.  A special 
status plant survey technical report should be submitted to the District (and to any other pertinent 
resource agencies, if required) that documents the survey results prior to the onset of 
construction activities.  To avoid project-related impacts to special status plants, pipe should be 
placed no less than 10 feet from individual sensitive plants and/or sensitive plant populations.  A 
qualified botanist should monitor the pipe placement, if necessary, and document avoidance to 
demonstrate compliance to established protocols. 
 
Mitigation BIO-2.  Special State Animal Species Avoidance and Minimization -  California 
Red Legged Frog. The following measures shall be implemented to minimize impacts to 
California Red Legged Frog (CRLF). Plan Requirements: Ground disturbing activities and pipe 
installation/removal should be conducted between May 1 and October 31 during dry weather 
conditions to minimize the potential for encountering CRLF.  Work should be restricted to 
daylight hours. If ground disturbing activities and pipe installation/removal must occur between 
November 1 and April 30, or if wet conditions are present on-site, the qualified biologist should 
conduct a pre-activity clearance sweep each day prior to start of project activities. The following 
measures will be implemented to minimize impacts to CRLF: 
 

9. Vegetation disturbance should be the minimum necessary to achieve the goals 
of the project. 

10. All trash should be removed from the site daily and disposed of properly to 
avoid attracting potential predators to the site. 

11. No pets should be permitted on-site during project activities. 
12. All vehicles should be in good working condition and free of leaks.  All leaks 

should be contained and cleaned up immediately to reduce the potential or 
soil/vegetation contamination. 
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13. All refueling, maintenance, and staging of equipment and vehicles should 
occur at least 100 feet  from riparian habitat or water bodies and in a location 
from where a spill would not drain directly toward aquatic habitat (e.g., on a 
slope that drains away from the water).   

14. The number of access routes, size of staging areas, and the total area of the 
activity should be limited to the minimum necessary to achieve the project 
goals.  Environmentally Sensitive Areas will be delineated to confirm access 
routes and construction areas to the minimum area necessary to complete 
construction, and minimize the impact to California red-legged frog habitat. 

15. Disturbed areas should be re-vegetated with an assemblage of upland 
vegetation suitable for the area.  Invasive, exotic plants should be controlled to 
the maximum extent practicable.   

16. No herbicide should be use on-site. 
 
Mitigation BIO-3.  Special State Animal Species Avoidance and Minimization -  Western 
Pond Turtle. The following measures shall be implemented to minimize impacts to Western 
Pond Turtle. Plan Requirements: A pre-construction inspection for western pond turtle should 
be conducted where suitable habitat is present not less than 14 days prior to the initiation of 
construction.  If western pond turtle is found and these individuals are likely to be killed or 
injured by construction activities, a qualified biologist should be allowed sufficient time to 
capture and relocated the animals from the project site before construction activities begin.  A 
qualified biologist should relocate the individuals the shortest distance possible to a location that 
contains suitable habitat not likely to be affected by activities associated with the proposed 
project.  The biologist(s) should maintain sufficiently detailed records of any individual 
observed, captured, relocated, etc., including size, coloration, any distinguishing features and 
photographs (preferably digital) to assist him or her in determining whether translocated animals 
are returning to the project site. A report of all survey efforts shall be submitted to the District 
within 5 business days of completion.  
 
Mitigation BIO-4. Special State Animal Species Avoidance and Minimization -  American 
Badger. The following measures shall be implemented to minimize impacts to American 
Badger. Plan Requirements: A pre-construction inspection for active badger dens should be 
conducted where suitable habitat is present not less than 14 days prior to the initiation of 
construction.  The surveys should include a thorough walking survey of the entire site.  The 
survey should cover the entire area proposed for disturbance plus a 100-foot buffer.  Active dens 
located within the survey area should be avoided during the breeding season (March 1 through 
June 30).  A minimum buffer of 100 feet around the active den should be demarcated by flagging 
or construction fencing installed one foot above ground to permit movement of badgers in and 
out of the buffer zone.  If the den must be impacted, a biologist should then use appropriate 
tracking and observation methods to determine when an active den is no longer in use. A report 
of all survey efforts shall be submitted to the District within 5 business days of completion.  
 
Mitigation BIO-5. Special State Animal Species Avoidance and Minimization – Nesting 
Birds. The following measures shall be implemented to minimize impacts to nesting birds for 
compliance to MBTA provisions. Plan Requirements: To avoid take of nesting birds and 
raptors, vegetation removal and initial ground disturbance should occur outside the nesting bird 
breeding season, which is approximately February 1 through September 1.  If ground disturbance 
and pipe installation/removal must begin within the bird breeding season, then a nesting bird and 
raptor pre-construction survey shall be conducted by a qualified biologist within the disturbance 
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footprint plus a 100-foot buffer no more than two weeks prior to initiation of such activities. A 
report of all survey efforts shall be submitted to the District within 5 business days of completion 
 
Mitigation CR-1. In the event archaeological remains are encountered during grading, work shall 
be stopped immediately or redirected until a qualified archaeologist is retained by the applicant to 
evaluate the significance of the find. If remains are found to be significant, they shall be subject to a 
Phase 2 mitigation program consistent with accepted protocols and funded by the applicant.   
 
Mitigation GEO-1. Erosion Control.  All stockpile areas with dredge material shall be seeded 
with a native grass mix for erosion control. Plan Requirements. The containment banks of the 
basins shall be seeded with a seed mix consistent with prior sediment removal operations. The 
District shall ensure all exposed soils are seeded.   
 
Mitigation HAZ-1. In the event of a contaminant being spilled into a waterway, operations will 
cease and the County Fire Department (San Luis Obispo County if in Reservoir/Santa Barbara 
County if in stockpile area) contacted immediately. Any releases greater than 42 gallons must be 
reported as well to Cal EMA 
 
Mitigation WR- 1. No dredge water or material may be discharged anywhere in the project area 
except into the constructed basins in conformance with approved grading and drainage plans. 
Plan Requirements The District shall implement the grading and drainage plans as prepared by 
the District Engineer, ensuring all dredged material and water are deposited in the basin design 
as indicated. All dredge water shall be deposited in the basins for storage either for; A) 
percolation back into the soil profile and/or; B) disposed via spray irrigation system for irrigated 
pasture in areas annotated in the drainage design plans. The District shall ensure all measures, as 
annotated in the grading and drainage plans prepared by the District Engineer, are implemented.  

 



Twitchell Dam Dredging Project January 15, 2013 
Initial Study Page 38 
 

8.0 MANDATORY FINDINGS OF SIGNIFICANCE 
 
Will the proposal result in: 

 
 

Poten. 
Signif. 

Less than 
Signif. 
with 

Mitigation 

 
Less 
Than 
Signif. 

 
 

No 
Impact 

Reviewed 
Under 

Previous 
Document 

1. Does the project have the potential to substantially 
degrade the quality of the environment, substantially 
reduce the habitat of a fish or wildlife species, cause a 
fish or wildlife population to drop below self-
sustaining levels, threaten to eliminate a plant or 
animal community, substantially reduce the number or 
restrict the range of a rare or endangered plant or 
animal, contribute significantly to greenhouse gas 
emissions or significantly increase energy 
consumption, or eliminate important examples of the 
major periods of California history or prehistory?  

 X    

2. Does the project have the potential to achieve short-
term to the disadvantage of long-term environmental 
goals?  

  X   

3. Does the project have impacts that are individually 
limited, but cumulatively considerable?  
(“Cumulatively considerable” means that the 
incremental effects of a project are considerable when 
viewed in connection with the effects of past projects, 
the effects of other current projects and the effects of 
probable future projects.) 

  X   

4. Does the project have environmental effects which 
will cause substantial adverse effects on human 
beings, either directly or indirectly?  

  X   

5. Is there disagreement supported by facts, reasonable 
assumptions predicated upon facts and/or expert 
opinion supported by facts over the significance of an 
effect which would warrant investigation in an EIR ? 

  X   

9.0 PROJECT ALTERNATIVES 
 Not applicable. 
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10.0 RECOMMENDATION 
On the basis of the Initial Study, The Santa Maria Valley Water Conservation District: 
 
         Finds that the proposed project WILL NOT have a significant effect on the environment and, 

therefore, recommends that a Negative Declaration (ND) be prepared. 
 
   X__ Finds that although the proposed project could have a significant effect on the environment, there 

will not be a significant effect in this case because the mitigation measures incorporated into the 
REVISED PROJECT DESCRIPTION would successfully mitigate the potentially significant 
impacts.  Staff recommends the preparation of an ND.  The ND finding is based on the assumption 
that mitigation measures will be acceptable to the applicant; if not acceptable a revised Initial Study 
finding for the preparation of an EIR may result.  

 
          Finds that the proposed project MAY have a significant effect on the environment, and recommends 

that an EIR be prepared. 
 
          Finds that from existing documents (previous EIRs, etc.) that a subsequent document (containing 

updated and site-specific information, etc.) pursuant to CEQA Sections 15162/15163/15164 should 
be prepared. 

 
 Potentially significant unavoidable adverse impact areas:  
 
              With Public Hearing         X           Without Public Hearing 
 
PROJECT EVALUATOR:  Frances Romero, Senior Planner DATE: January 15, 2013  

11.0 DETERMINATION BY ENVIRONMENTAL HEARING OFFICER 
     X     I agree with staff conclusions.  Preparation of the appropriate document may proceed. 
          I DO NOT agree with staff conclusions.  The following actions will be taken: 
          I require consultation and further information prior to making my determination. 
 
SIGNATURE:______________________________ INITIAL STUDY DATE:  January 15, 2013 
 
SIGNATURE:______________________________ NEGATIVE DECLARATION DATE:  ____________ 
 
SIGNATURE:______________________________ FINAL NEGATIVE DECLARATION DATE: _________ 
 

12.0 ATTACHMENTS   
1. Vicinity Map 
2. Dredging Project Description 
3. Operational Diagrams 

 
Referenced Herein Environmental Document and Maintained at the Santa Maria Valley Water 
Conservation District Office: 
 

1. Twitchell Project Manual dated 4/23/10 by MNS Engineers 
2. Biological Assessment for the Twitchell Dam Watercourse Project dated 09/08 by Althouse 

& Meade 
3. Biological Monitoring Report dated 01/24/11 by Arcadis 
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4. Twitchell Reservoir Sedimentation Study dated 12/95 by Fugro West 
5. Phase I Archaeological Survey dated 12/07 by CRMS, Inc. 
6. Twitchell Dam Sediment Project Archaeological Monitoring Report dated 1/27/11 by 

Dudek & Associates 
7. Biological Resources Report dated 1/13/13 by Rincon Consultants 

 
 
 



Attachment 1 – VICINITY MAP 
 
 
 

 

Twitchell Reservoir 

Project Location 



Attachment 2 - PROJECT DESCRIPTION 
 
The purpose of this project is the removal of sediment that has accumulated and may affect the 
function of the lower inlet portal of the Twitchell Dam Inlet Structure. This is emerging as an 
essential sediment management capital project requirement to maintain the outlet works in good 
condition. It is proposed to perform this work utilizing a floating hydraulic dredge as described 
in this project description. 
 
The goals of the project are to: 
 

1. Clear sediment away from the immediate vicinity of the Intake Structure Lower Portal; 
2. Clear sediment for some reasonable area in front of the structure to reduce the build-up of 

sediment at the Lower Portal; and 
3. Reduce the slope angle of the sediment surrounding the Intake Structure to reduce the 

build-up of sediment at the Lower Portal. 
 
Access to the reservoir and Dam is via the 6-mile long Dam access driveway off of State Route 
166. A small hydraulic dredge barge will be placed in the reservoir following an existing access 
road. See general site map below.  

 
An 8” dredge pump will be used, likely in conjunction with a corresponding 8” gasoline powered 
booster pump located on the upstream side of the Dam to lift the sediment to the elevation 
required to move it to the stockpile area.  The dredge sediment pipe will be a temporary, surface 
line routed as follows: 

Project Location 

Site Map 
Existing 4.5 mi. paved 
access road to Dam 

Outlet Structure 
(Excavation Location 

Sediment 
Stockpile Area 

Barge Access Route to 
Outlet Structure 



Twitchell Dam Dredging Project 
Project Description  

 
1. From the dredge located on the barge via a floating line to the shore below the Spillway 

Tunnel, 
2. Up the hill and through the spillway tunnel, through the hill and to the Spillway Access 

Road. Minimum disturbance of vegetation on this hillside will be achieved by laying pipe 
by hand or utilizing the Spillway Entrance Access Road. 

3. Along the Spillway Access Road approximately 100’ to the turn-out to an old dam 
construction haul road. 

4. The line will run for several hundred feet along an old unimproved haul road that was 
used during Dam construction. Minimum disturbance of vegetation will be achieved 
along this old graded road by laying pipeline by hand so far as is possible. Some clearing 
of vegetation along the old haul road will be required for pipe placement. This clearing is 
anticipated to be no more than 10’ wide. 

5. Once in the stockpile area, the pipe will be manipulated through construction to feed 
sediment into any of several sedimentation basins created in that area. 

 
A minimum beneficial excavation of approx. 600’ x 100’ x 4’ deep, for a total of 9,000 cubic 
yards will occur.   

9,000 CY 
Hydraulic 
Excavation 
Area: Approx. 
120,000 sf 

600’ 
100’ 

Intake Structure 
Dredge Geometry 

 (NTS) 

Sediment Pipeline route 
from Outlet Structure 
Area to Spillway 
Tunnel – Pipe will 
continue all the way to 
the Stockpile Area 

 
Desilting ponds will be graded within the existing stockpile area for the purpose of desilting 
dredge water The established stockpile area was previously the borrow area for construction 
material for the earthen dam and was used to stockpile material that was removed from the 
channel as part of the USACE Emergency Permit operations conducted  late 2010 early 2011 . It 
is located outside the 100-year floodplain and has been previously permitted for this purpose 

 2



Twitchell Dam Dredging Project 
Project Description  

 3

through the appropriate jurisdictional agencies. The maximum number of ponds to be established 
will be 6 for a total of approximately 9 acres of area with a design depth of 3 feet.  
 
After the dredged material has been dewatered in the sedimentation basins at the stockpile area, 
the water will be distributed via temporary nozzle, spray irrigation lines used to irrigate two 
existing large grazing fields located adjacent to the stockpile area. No water will be allowed to 
flow back into the Cuyama River. Once dredging operations are concluded the exposed fill 
material in the basins will be seeded with native seed mix for erosion control 
 

Dredge Area 

6” or 8” dredge pipeline route 
(surface/at grade pipe ). 

Stockpile Area 

Cuyama River 

Water 
Irrigation 
Area 

Water 
Irrigation 
Area 

 
The anticipated power equipment is as follows: 

• 8” Hydraulic Dredge Pump (gas) 
• 8” Booster pump (gas) 
• 4 Delivery Trucks (Gas) & Trailers briefly on site at the beginning & end of the project to 

deliver the Dredge Barge, Booster Pump and Heavy Equipment used in the stockpile 
area. 

• One D-6 Bulldozer (Diesel) for creating the sedimentation basins in the Stockpile Area. 
• One large front-end loader(Diesel) 
• One Motor Grader(Diesel) 
• Irrigation pump 5 HP (Gas) 
• 3 Pick-up trucks. 

 



SSAANNTTAA  MMAARRIIAA  VVAALLLLEEYY  WWAATTEERR  CCOONNSSEERRVVAATTIIOONN  DDIISSTTRRIICCTT  
  
  

 

Final Mitigated Negative Declaration 
Twitchell Reservoir Dredging Project 

February 28, 2013 

 
 
 
 
 
 
 

 
                                                                     District Contact 

Daryl Souza, President 
Santa Maria Valley Water Conservation District 

680 Simas Road 
Santa Maria, CA 93455 

 
 Engineer for the District     Preparer 
 Douglas Pike, P.E.      Frances Romero 
 MNS Engineers      Rural Planning Services 
 201 Industrial Way      2624 Airpark Drive 
 Buellton, CA 93427      Santa Maria, Ca 93455 
 
 
 

 
 

    



Twitchell Dam Dredging Project February 28, 2013 
Mitigated Negative Declaration Page 2 
 

 2

1.0  PROJECT DESCRIPTION 
 

 
The purpose of this project is the removal of sediment that has accumulated and may affect the 
function of the lower inlet portal of the Twitchell Dam Inlet Structure. This is emerging as an 
essential sediment management capital project requirement to maintain the outlet works in good 
condition. It is proposed to perform this work utilizing a floating hydraulic dredge as described 
in this project description. 
 
The goals of the project are to: 
 

1. Clear sediment away from the immediate vicinity of the Intake Structure Lower Portal; 
2. Clear sediment for some reasonable area in front of the structure to reduce the build-up of 

sediment at the Lower Portal; and 
3. Reduce the slope angle of the sediment surrounding the Intake Structure to reduce the 

build-up of sediment at the Lower Portal. 
 
Access to the reservoir and Dam is via the 6-mile long Dam access driveway off of State Route 
166. A small hydraulic dredge barge will be placed in the reservoir following an existing access 
road.   
 
An 8” dredge pump will be used, likely in conjunction with a corresponding 8” gasoline powered 
booster pump located on the upstream side of the Dam to lift the sediment to the elevation 
required to move it to the stockpile area.  The dredge sediment pipe will be a temporary, surface 
line routed as follows: 
 

1. From the dredge located on the barge via a floating line to the shore below the Spillway 
Tunnel, 

2. Up the hill and through the spillway tunnel, through the hill and to the Spillway Access 
Road. Minimum disturbance of vegetation on this hillside will be achieved by laying pipe 
by hand or utilizing the Spillway Entrance Access Road. 

3. Along the Spillway Access Road approximately 100’ to the turn-out to an old dam 
construction haul road. 

4. The line will run for several hundred feet along an old unimproved haul road that was 
used during Dam construction. Minimum disturbance of vegetation will be achieved 
along this old graded road by laying pipeline by hand so far as is possible. Some clearing 
of vegetation along the old haul road will be required for pipe placement. This clearing is 
anticipated to be no more than 10’ wide. 

5. Once in the stockpile area, the pipe will be manipulated through construction to feed 
sediment into any of several sedimentation basins created in that area. 

 
A minimum beneficial excavation of approx. 600’ x 100’ x 4’ deep, for a total of 9,000 cubic 
yards will occur.   
 
Desilting ponds will be graded within the existing stockpile area for the purpose of desilting 
dredge water The established stockpile area was previously the borrow area for construction 
material for the earthen dam and was used to stockpile material that was removed from the 
channel as part of the USACE Emergency Permit operations conducted  late 2010 early 2011 . It 
is located outside the 100-year floodplain and has been previously permitted for this purpose 



Twitchell Dam Dredging Project February 28, 2013 
Mitigated Negative Declaration Page 3 
 

 3

through the appropriate jurisdictional agencies. The maximum number of ponds to be established 
will be 6 for a total of approximately 9 acres of area with a design depth of 3 feet.  
 
After the dredged material has been dewatered in the sedimentation basins at the stockpile area, 
the water will be distributed via temporary nozzle, spray irrigation lines used to irrigate two 
existing large grazing fields located adjacent to the stockpile area. No water will be allowed to 
flow back into the Cuyama River. 
 
The anticipated power equipment is as follows: 

• 8” Hydraulic Dredge Pump (gas) 
• 8” Booster pump (gas) 
• 4 Delivery Trucks (Gas) & Trailers briefly on site at the beginning & end of the project to 

deliver the Dredge Barge, Booster Pump and Heavy Equipment used in the stockpile 
area. 

• One D-6 Bulldozer (Diesel) for creating the sedimentation basins in the Stockpile Area. 
• One large front-end loader(Diesel) 
• One Motor Grader(Diesel) 
• Irrigation pump 5 HP (Gas) 
• 3 Pick-up trucks. 

 
Once dredging operations are concluded the exposed fill material in the basins will be seeded 
with native seed mix for erosion control.  
 
2.0  SITE INFORMATION 
 
2.1 Site Statistics  
 

 
TABLE 1-1 

GENERAL SITE INFORMATION 
 

Comprehensive Plan 
Designation 

AG, Agriculture 

Zoning District, 
Ordinance 

AG-II-100, Santa Barbara County,  
AG, San Luis Obispo County 

Site Size 390 Acres 
Present Use & 
Development 

Federally owned flood control facility with adjacent reservoir 

Surrounding Uses/Zoning North:           Agriculture/AG, SLO County 
South:           Agriculture, Vineyard/AG-II-100, Santa Barbara County 
East:             Agriculture, Grazing/AG-II-100, Santa Barbara County 
West:            Agriculture, AG, SLO County  

Access Twitchell Dam access road off of Highway 166 
Public Services Water Supply: N/A 

Sewage: N/A 
Fire:     N/A 
Schools:    N/A                          
Ag. Preserve:    N/A 
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Background Information  
 
2.2.1 Previous Dredging Operations. A dredging project similar to the proposed project was 
accomplished in 1999 on an emergency basis by Woods Brothers Contractors and again in 2002 
by John Madonna Construction after sediment blocked the lower inlet portal. Both previous 
times the reservoir had been drained and was empty, so the work was accomplished by 
mechanical dredging using heavy earth-moving equipment. 
 
2.2.2 Emergency Sediment Removal Operations. In November 2010, the Santa Maria Valley Water 
Conservation District requested an emergency permit to authorize emergency work to restore 
essential function to Dam operations. Large sediment flows resulting from upstream fires in the 
Cuyama River drainage basin passed through the outlet works, partially blocking flows 
downstream of the Dam, prohibiting normal operation and releases from the Dam. The Santa 
Maria Valley Water Conservation District which operates the Dam had declared a state of 
Emergency as the Dam, its facilities, and downstream structures and property were at risk. The 
US Army Corps of Engineers issued Emergency Permit SPL 2010-00879-CLH to facilitate the 
sediment removal operations.  
 
The goal of this emergency project was to restore the essential functions of the Dam to release 
reasonable minimum operation flows from Twitchell Reservoir to maintain downstream flood 
control protection in the upcoming rainy season. This was accomplished by removing the 
minimum amount of sediment necessary to restore no more than 500 CFS of flow, which 
corresponds to opening the 12’ high gates only 6”. Sediment removed was approximately 55,000 
cy of material, stored and seeded in an identified stockpile area outside the jurisdictional area. 
Though this minimal flow would not be sufficient to maintain Dam operations to protect the 
downstream communities in a major storm event, it was a reasonable compromise which would 
accommodate a large enough event for the upcoming season based on probability of occurrence.  
 
In December 2010 and January 2011, approximately 55,000 cubic yards of sediment was 
removed, effectively reconstructing the channel to accommodate a 500 cfs release. The stilling 
basin and keyhole, and toe drain were also restored.  

4.0 ENVIRONMENTAL SETTING 
4.1 PHYSICAL SETTING 
 
Slope/Topography:  The Twitchell Dam area is located on the Cuyama River in a floodplain 
valley ranging 0.35 to 0.70 miles wide in a mountainous area encompassing the Sierra Madre and 
Caliente Mountains Southern Coast Ranges Geomorphic Province. The elevation of the reservoir is 
influenced by a variety of controlled and uncontrolled factors such as precipitation, evaporation and 
controlled releases.  The slopes of the Dam and adjacent reservoir are steep on the reservoir side in 
excess of 75%. On the downstream side of the Dam, the site drains into the Cuyama River flood 
plain with relatively flat terrain side walled by steep slopes.   
 
Fauna:  Seven different habitats are located within or adjacent to the project area: riparian 
woodland, riparian scrub, coast live oak woodland, annual grassland (non-native), coastal scrub, 
chaparral, and cliff. Endemic wildlife in the area includes bear, coyote, raccoon, mountain lion, 
opossum, skunk, fox, mule deer and birds typical in the Cuyama River watershed. The CNDDB 
indicated a potential of 28 species that are currently listed as endangered or of concern that could 
potentially inhabit the area. Of the 28 species, 14 were observed during biological surveys 
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conducted by Althouse and Mead in 2008. During USACE Emergency Permit sediment removal 
operations in 2011, red legged frogs were observed and relocated according to USFWS ESA 
protocols. No known species are associated with the project proposed for inlet dredging. A full 
discussion of flora and fauna in the area is described in the Biological Resources section.  
 
Flora:  The sediment deposition area is highly disturbed due to USACE Emergency Permit 
sediment removal project in 2011. The area proposed for dredging operations is primarily scrub and 
chaparral habitat. Several species of concern are known to be in the general area. A full discussion 
of resources is located in the Biological Resources section.  

 
Archaeological Sites:  No cultural resources or archaeological sites are known to be present in the 
project limits of operations. A Phase I Archaeological Study was conducted as part of the 
downstream maintenance project for the Dam in 2007 and followed up in 2011. Resources were 
discovered downstream but outside the dredging area.     
 
Soils:  Due to deposition of materials as a result of Dam function, a myriad of materials is found 
which emanates from the watershed and was transported by hydraulic function acerbated by a 
history of fires in the region. The subject property is underlain by the following native soil types:   
 

1) LkG – Lopez Rock Complex; 75-100% Slopes Capability Unit VIII 
2) Ld – Lodo Rock Complex; 15-75% Slopes Capability Unit VII 
3) Rs – Riverwash; Capability Unit VIII 
4) 221/DAM; Xererts-Xerolls Urban Land Complex, 0-15 % Slopes 

 
Materials in the stockpile area are mainly silts and clays which were deposited in the area as part of 
the USACE Emergency Permit to clear the channel in 2011. Material that is proposed to be dredged 
from the reservoir inlet area is expected to be of similar texture.  
 
All soils are associated with limited agriculture such as grazing and forage.  
 
Surface Water Bodies:  The Dam is located with within the Cuyama River flood plain, a 1,135 
square mile drainage 2nd order tributary to the Santa Maria River. The Dam is located approximately 
6 miles upstream where the Cuyama River and the Sisquoc River join to form the Santa Maria, 
River. The reservoir for the Dam, at full inundation can encompass 3,600 acres, but that number is 
in question due to the large amounts of sediment that have been transported downstream in the river 
due to high volumes of erosion caused by fires in the watershed.  
 
Surrounding Land Uses:  Twitchell Dam is a combination groundwater recharge and flood 
control facility owned by the Bureau of Reclamation and managed by the Santa Maria Valley 
Water Conservation District. No recreation is permitted within the Reservoir area and access is 
restricted. Primary use around the Dam structure is grazing.  The North Canyons Vineyard is 
located approximately 0.80 miles to the southeast.  
 
Existing Development:  The District maintains a caretaker’s residence and support structures in 
the Dam area. No other development with the exception of the access driveway to Highway 166 
exists.  
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4.2 ENVIRONMENTAL BASELINE 
 
The environmental baseline from which the project’s impacts are measured consists of the physical 
environmental conditions in the vicinity of the project, as described above. 
 
5.0 POTENTIALLY SIGNIFICANT EFFECTS CHECKLIST 
 
The following checklist indicates the potential level of impact and is defined as follows: 
 
Potentially Significant Impact: A fair argument can be made, based on the substantial evidence 
in the file, that an effect may be significant. 
 
Less Than Significant Impact with Mitigation: Incorporation of mitigation measures has 
reduced an effect from a Potentially Significant Impact to a Less Than Significant Impact. 
 
Less Than Significant Impact: An impact is considered adverse but does not trigger a 
significance threshold.  
 
No Impact: There is adequate support that the referenced information sources show that the 
impact simply does not apply to the subject project. 
 
Reviewed Under Previous Document: The analysis contained in a previously adopted/certified 
environmental document addresses this issue adequately for use in the current case and is 
summarized in the discussion below.  The discussion should include reference to the previous 
documents, a citation of the page(s) where the information is found, and identification of mitigation 
measures incorporated from the previous documents.   

5.1 AESTHETICS/VISUAL RESOURCES 
 
Will the proposal result in: 

 
 

Poten. 
Signif. 

Less than 
Signif. 
with 

Mitigation 

 
Less 
Than 
Signif. 

 
 

No 
Impact 

Reviewed 
Under 

Previous 
Document 

a. The obstruction of any scenic vista or view open to the 
public or the creation of an aesthetically offensive site 
open to public view?  

  X   

b. Change to the visual character of an area?    X   
c. Glare or night lighting which may affect adjoining 

areas?  
  X   

d. Visually incompatible structures?    X   
 
Setting:  
 
The proposed project site is located within the Cuyama River flood plain downstream of the 
Dam. The entrance to the facility is approximately 6 miles east of the Highway 101/Highway 
166 interchange and the Dam structure is approximately 6 miles south of HWY 166. 
 
Though the reservoir and Dam are remotely visible to the public from Highway 166 due to the 
scale of the facility, the project would not be visible as it consists of a small barge and dredge 
line miles from Highway 166 and all sediment discharge operations are located on the 
downstream side of the Dam.  
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Impact Discussion:  
 
(a-d) Less than significant impact.   The proposed deposition area of the dredging operation 
would be located southwest of the Dam.  This area is located adjacent to the Cuyama River flood 
plain and would not be visible from the public view shed due to the topography and existing 
Dam, providing a 100% impediment to views of the basin area.   
 
Therefore the proposed project would not significantly change the visual character of the area and 
impacts would be less than significant.  
 
Cumulative Impacts: The implementation of the project is not anticipated to result in any 
substantial change in the aesthetic character of the area. 
 
Mitigation and Residual Impact:  No mitigation is required.  Residual impacts would be less than 
significant.   

5.2 AGRICULTURAL RESOURCES 
 
Will the proposal result in: 

 
 

Poten. 
Signif. 

Less than 
Signif. 
with 

Mitigation 

 
Less 
Than 
Signif. 

 
 

No 
Impact 

Reviewed 
Under 

Previous 
Document 

a. Convert prime agricultural land to non-agricultural 
use, impair agricultural land productivity (whether 
prime or non-prime) or conflict with agricultural 
preserve programs?  

  X   

b. An effect upon any unique or other farmland of State 
or Local Importance? 

  X 
 

  

 
Setting:  The subject property is approximately 390 acres in area, and the main agricultural use in 
the area is grazing. Cultivated agriculture (vineyard) is located approximately 0.80 mile to the south, 
well away from the dredging operation.   
 
Impact Discussion: 
 
(a)  Less than significant impact.  The proposed project involves no structural development at the 
Twitchell Dam.  No soils are to be permanently disturbed. The Dam property is not currently, nor 
has it been used for agricultural purposes, except for grazing cattle.  The site is not considered to be 
prime agricultural land given the fact that a majority of the soils on the site are Class VII and VIII:  
 

• LkG – Lopez Rock Complex; 75-100% Slopes Capability Unit VIII 
• Ld – Lodo Rock Complex; 15-75% Slopes Capability Unit VII 
• Rs – Riverwash; Capability Unit VIII 
• 221/DAM; Xererts-Xerolls Urban Land Complex, 0-15 % Slopes 

 
The site has historically supported limited grazing operations. The site is not under an Agricultural 
Preserve contract.  Therefore, the proposed project would not convert prime agricultural land to 
non-agricultural uses nor would the project impair agricultural land productivity onsite or conflict 
with agricultural preserve programs.  Impacts would be less than significant. 
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(b)  Less than significant impact.  The Twitchell Dam site is not designated as unique or other 
farmland of State or Local Importance.  The proposed project would not adversely impact any 
unique or important farmland.  As a result, impacts would be less than significant.  
 
Mitigation and Residual Impact:  No mitigation is required.  Residual impacts would be less than 
significant.   
 
Cumulative Impacts:  Much of the area surrounding the subject property is rural open space 
with scattered development.  The proposed project would not directly convert prime farmland or 
provide an inducement for such conversion in the surrounding area.  Therefore, cumulative 
impacts to agricultural resources would be less than significant. 
 
5.3 AIR QUALITY 
 
 
Will the proposal result in: 

 
 

Poten. 
Signif. 

Less than 
Signif. 
with 

Mitigation 

 
Less 
Than 
Signif. 

 
 

No 
Impact 

Reviewed 
Under 

Previous 
Document 

a. The violation of any ambient air quality standard, a 
substantial contribution to an existing or projected air 
quality violation, or exposure of sensitive receptors to 
substantial pollutant concentrations (emissions from 
direct, indirect, mobile and stationary sources)?  

  X  
 

 

b. The creation of objectionable smoke, ash or odors?    X   
c. Extensive dust generation?    X   
Greenhouse Gas Emissions 
(Cumulative Impacts) 

 
 

Poten. 
Signif. 

Less than 
Signif. 
with 

Mitigation 

 
Less 
Than 
Signif. 

 
 

No 
Impact 

Reviewed 
Under 

Previous 
Document 

d. Emissions equivalent to or greater than 10,000 
metric tons of CO2 per year from stationary sources 
during long-term operations? 

  X   

e.    Emissions equivalent to or greater than 1,100 MT 
of CO2e per year or 4.6 MT CO2e/Service 
Population (residents + employees) per year 
from other than stationary sources during 
long-term operations? 

 

  X   

f.    Emissions equivalent to or greater than 6.6 MT 
CO2e/Service Population (residents + 
employees) per year for plans (General Plan 
Elements, Community Plans, etc.)? 

 

  X   

 
Setting:  Santa Barbara County is part of the South Central Coast Air Basin, which also includes 
Ventura and San Luis Obispo Counties.  Ambient air quality within the basin is generally good.  
However, the area periodically experiences atmospheric temperature inversion layers (generally 
between May and October) which tend to prevent the rapid dispersion of pollutants. 
 
County Environmental Thresholds:  Thresholds of significance are intended to supplement 
provisions in the State CEQA Guidelines including §15064, 15065, and 15382 for determining 
significant effects. Thresholds of significance provide general guidance for determining significant 
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impacts, but are not ironclad definitions. The air quality significance criteria are applied during the 
CEQA review of projects which the APCD is the lead agency. The thresholds provide that a 
proposed project will not have a significant impact on air quality if operation of the project will: 
 

• Emit (from all project sources, mobile and stationary), less than the daily trigger (55 
pounds per day for Nox and ROC, 80 pounds per day for PM10) for offsets for any 
pollutant; and 

• Emit less than 25 pounds per day of oxides of nitrogen (NOx) or reactive organic 
compounds (ROC) from motor vehicle trips only; and 

• Not cause or contribute to a violation of any California or National Ambient Air 
Quality Standard (except ozone); and 

• Not exceed the APCD health risk public notification thresholds adopted by the APCD 
Board; and 

• Be consistent with the adopted federal and state Air Quality Plans. 
• Do not exceed the APCD health risk public notification threshold of 10 excess cancer 

cased in a million for cancer risk and a Hazard Index rating of more than 1.0 for non-
cancer risk. 
 

No thresholds have been established for short-term impacts associated with construction 
activities.  Long-term/operational emissions thresholds have been established to address mobile 
emissions (i.e., motor vehicle emissions) and stationary source emissions (i.e., stationary boilers, 
engines, paints, solvents, and chemical or industrial processing operations that release 
pollutants).   
 
Impact Discussion: 
 
Diesel Equipment that has the potential for particulate emission pollutants include the following: 
 

Equipment Engine Model Max. Horsepower 
Caterpillar D6 Bulldozer Cat C6.6 ACERT 125 
Caterpillar Front End Loader Cat C6.6 ACERT 141 
Caterpillar Motor Grader CAT C9.3 ACERT 173 
 
Other equipment that would be used onsite includes the following gasoline powered equipment: 
 

• Maximum 8” Hydraulic Dredge Pump 
• Maximum 8” Booster Pump 
• 5 HP Irrigation Pump 
• 2-3 Service Pickup Trucks 

 
(a,c)  Less than significant impact.  Use of the diesel equipment to construct the basins and prepare 
them for erosion control measures would be approximately two weeks in duration so would not be 
considered long term. The Twitchell Dam dredging project itself is project to last approximately 6 
weeks and operations would occur during the hours of 8:00AM and 4:00PM. The site is surrounded 
by agricultural land, specifically livestock grazing and vineyards.  The use of the equipment listed 
above would generate VOC, NOx, and PM-10 far below thresholds.  
 
The project activities have no potential to create short-term nuisance dust generation that could 
adversely affect neighbors, nearby agricultural operations and passerby traffic on adjacent roads.  
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No dust will be generated as this is a dredging project but has the potential of dust generation on 
exposed soils if left unseeded. Adherence to Mitigation GEO-1 will ensure no long term dust 
generation is realized. Impacts associated with air quality thresholds would be less than 
significant.  
 
(b)  No impact.  The proposed dredging project and the continued operation of the Dam would not 
create substantial smoke, ash, or odor.  No sensitive receptors are located near the project site.  
 
Greenhouse Gas Emissions / Global Climate Change; Cumulative Impacts:  In regards to air 
quality, projects are required to be consistent with the CEQA requirements of the jurisdictional Air 
Pollution Control District.  As discussed in the CEQA Guidelines, the cumulative contribution of 
project emissions to regional levels should be compared with existing programs and plans, including 
the most recent Clean Air Plan (CAP). Due to the county's non-attainment status for ozone and its 
regional nature, if a project's emissions from traffic sources of either of the ozone precursors, NOx or 
ROC, exceed the long-term thresholds, then the project's cumulative impacts will be considered 
significant.  For projects that do not have significant ozone precursor emissions or localized 
pollutant impacts, if emissions have been taken into account in the most recent CAP growth 
projections, regional cumulative impacts may be considered to be insignificant. When a project’s 
emissions exceed the thresholds and are clearly not accounted for in the most recent CAP growth 
projections, then the project is considered to have significant cumulative impacts which must be 
mitigated to a level of insignificance.   
 
Greenhouse gases (GHGs) include carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), 
hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), sulphur hexafluoride (SF6) and nitrogen 
trifluoride (NF3).  Combustion of fossil fuels constitutes the primary source of GHGs. GHGs 
accumulate in the atmosphere, where these gases trap heat near the Earth’s surface by absorbing 
infrared radiation. This effect causes global warming and climate change, with adverse impacts 
on humans and the environment. Potential effects include reduced water supplies in some areas, 
ecological changes that threaten some species, reduced agricultural productivity in some areas, 
increased coastal flooding, and other effects.  
 
Methodology:  Methodologies to address Global Climate Change in CEQA documents are 
evolving. Until thresholds are formally adopted, an interim approach has been used to evaluating 
GHG emissions. 
 

Significance Determination Criteria 
GHG Emission Source Category Operational Emissions 

Non-stationary Sources 1,100 MT of CO2e/yr 
OR 

4.6 MT CO2e/SP/yr (residents + employees) 
Stationary Sources 10,000 MT/yr 
Plans 6.6 MT CO2e/SP/yr (residents + employees) 
 
The additional primary and supportive dredging proposed as a part of the project would not 
create operational emissions from stationary sources.  Operations are also of short duration and 
not associated with implementation of a plan. As a result, total project GHG emissions would be 
less than significant, and the project’s contribution to regionally significant air pollutant 
emissions, including GHGs, is not cumulatively considerable, resulting in a less than significant 
(Class III) cumulative impact and no mitigation is required. 
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Mitigation and Residual Impact:  No mitigation is required.  Residual impacts would be less than 
significant.   

5.4 BIOLOGICAL RESOURCES 
 
Will the proposal result in: 

 
 

Poten. 
Signif. 

Less than 
Signif. 
with 

Mitigation 

 
Less 
Than 
Signif. 

 
 

No 
Impact 

Reviewed 
Under 

Previous 
Document 

Flora 
a. A loss or disturbance to a unique, rare or threatened 

plant community?  
  X   

b. A reduction in the numbers or restriction in the range 
of any unique, rare or threatened species of plants?  

 X    

c. A reduction in the extent, diversity, or quality of 
native vegetation (including brush removal for fire 
prevention and flood control improvements)?  

  X   

d. An impact on non-native vegetation whether 
naturalized or horticultural if of habitat value?  

   X  

e. The loss of healthy native specimen trees?     X  
f. Introduction of herbicides, pesticides, animal life, 

human habitation, non-native plants or other factors 
that would change or hamper the existing habitat?  

   X  

Fauna 
g. A reduction in the numbers, a restriction in the range, 

or an impact to the critical habitat of any unique, rare, 
threatened or endangered species of animals?  

 X    

h. A reduction in the diversity or numbers of animals 
onsite (including mammals, birds, reptiles, 
amphibians, fish or invertebrates)?  

   X  

i. A deterioration of existing fish or wildlife habitat (for 
foraging, breeding, roosting, nesting, etc.)?  

   X  

j. Introduction of barriers to movement of any resident 
or migratory fish or wildlife species?  

   X  

k. Introduction of any factors (light, fencing, noise, 
human presence and/or domestic animals) which 
could hinder the normal activities of wildlife?  

   X  

 
 
Setting:  The following information is summarized from the Biological Resources Assessment, 
Twitchell Dam Dredging Project, San Luis Obispo County (2013), prepared by Rincon Consultants, 
Inc. for the Santa Maria Valley Water Conservation District.  
 
The project is proposed situated within a predominately natural open space landscape.  The 
southeasterly portion of the biological study area (BSA) is located on a southwest-facing slope 
with elevations ranging from approximately 500 to 590 feet above mean sea level (msl).  The 
northwestern portion of the BSA is located next to the reservoir with an approximate elevation of 
690 feet msl.  It is bordered by natural and naturalized areas as well as facilities and roads 
created for operation of the reservoir.  Twitchell Reservoir is north of and is adjacent to the BSA, 
the Sierra Madre Mountains lie approximately 1 mile to the east, and the Cuyama River also is 
located approximately 2 miles to the northeast.   
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Three terrestrial vegetation communities were identified on-site during the field survey 
including:  coastal sage scrub, coyote brush scrub, and ruderal/disturbed.  Vegetation 
classification was based on Sawyer et al. (2009) and cross-referenced to Holland (1986).   
 
Coastal Sage Scrub: Coastal sage scrub occurs within southeastern portion of the BSA south of 
the end of the existing spill way.  Vegetation within this community is mainly composed of 
dense shrubs approximately 4 to5 feet tall.  Dominant shrub species included California 
sagebrush (Artemisia californica), coyote brush (Baccharis pilularis), coastal buckwheat 
(Eriogonum fasciculatum) and purple sage (Salvia leucophylla).  The under story of the scrub 
habitat is comprised of litter and bare soil with some herbaceous plants such as poison oak 
(Toxicodendron diversilobum), bristly ox-tongue (Helminthotheca echioides) and deerweed 
(Lotus scoparius).  Small numbers of young individual coast live oak (Quercus agrifolia) trees 
were also observed within this community as well as adjacent to the BSA.  The coastal sage 
scrub vegetation community on-site most closely corresponds to central Lucian coastal scrub as 
described by Holland (1986) and to Artemisia californica Shrubland Alliance as described by 
Sawyer et al. (2009). 
 
Coyote Brush Scrub: Coyote brush scrub occurs within both portions of the BSA, between the 
edge of the reservoir and the entrance to the existing spillway, as well as on the eastern edge of 
the BSA along a spillway access road.  Coyote brush is the dominant shrub species within this 
habitat type with some California sagebrush also found intermixed in this area.  The portion of 
this habitat adjacent to the reservoir is covered in loose rocky substrate, is heavily disturbed and 
includes numerous non-native invasive plants such as tree tobacco (Nicotiana glauca).  The 
coyote brush scrub vegetation community within the project site most closely corresponds to 
Central (Lucian) coastal scrub described by Holland (1986) and to the Baccharis pilularis 
Shrubland Alliance described by Sawyer et al. (2009), however the species composition listed 
within these element types varies considerably from the species composition observed onsite. 
 
Ruderal/Disturbed: Given that this community type is not naturally occurring, it is not described 
in either the Holland (1986) or Sawyer et al. (2009) classification systems.  This habitat is 
present along the southern edge of the southeastern portion of the BSA where a temporary haul 
road and dredging stockpile area are found  Within the BSA this habitat consists of bare ground 
and stockpiled dredge material, as well as patches of annual grasses such as slender wild oat 
(Avena barbata) and red brome (Bromus madritensis ssp. rubens).  Individual scattered young 
coyote brush shrubs and arroyo willows (Salix lasiolepis) are also present.  
 
Wildlife activity was generally low during the site visit.  Bird species observed on-site included 
California quail (Callipepla californica), western scrub jay (Aphelocoma californica), ruby-
crowned kinglet (Regulus calendula), American bushtits (Psaltriparus minimus), California 
towhee (Melozone crissalis), northern flicker (Colaptes auratus), and red-tailed hawk (Buteo 
jamaicensis).  A coyote (Canis latrans) was heard calling and a woodrat (Neotoma sp.) nest was 
observed while surveying the coastal sage scrub community.  Mule deer (Odocoileus hemionus) 
tracks were also observed along the dirt road leading to the drain exit to the spillway.  A broken 
rattle from a western rattlesnake (Crotalus oreganus) was observed at the mouth of the spillway 
adjacent to the reservoir.       
 
Special Status Resources: No special status resources were observed during the site 
reconnaissance survey.  Potentially suitable habitat exists for the following species: 
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• Miles’ milk-vetch (Astragalus didymocarpus var. milesanianus) – California Rare Plant 

Rank (CRPR) 1B.2 
• Blochman’s leaf daisy (Erigeron blochmaniae) – CRPR 1B.2 
• Mesa horkelia (Horkelia cuneata var. puberula) – CRPR 1B.1 
• Kellogg’s horkelia (Horkelia cuneata var. sericea) – CRPR 1B.1 
• Santa Barbara honeysuckle (Lonicera subspicata var. subspicata) – CRPR 1B.2  
• Hubby’s phacelia (Phacelia hubbyi) – CRPR 4.2  
• South coast branching phacelia (Phacelia ramosissima var. austrolitoralis) – CRPR 3.2 
• California red-legged frog (Rana draytonii) – federally Threatened, state Species of 

Special Concern (SSC) 
• Silvery legless lizard (Anniella pulchra pulchra) – SSC 
• Western pond turtle (Emys marmorata) – SSC 
• Coast horned lizard (Phrynosoma blainvillii) – SSC 
• Western red bat (Lasiurus blossevillii) – SSC 
• Hoary bat (Lasiurus cinereus) – SSC 
• American badger (Taxidea taxus ) – SSC 
• Prairie falcon (Falco mexicanus) – state Watch List 

 
In addition, the project site provides suitable habitat for nesting bird species protected under the 
California Fish and Game Code and the Migratory Bird Treaty Act. 
 
Coast live oak (Quercus agrifolia) trees were observed during the reconnaissance survey.  One 
sensitive plant community is present on-site: central (Lucian) coastal scrub.  This plant 
community is considered vulnerable by the California Department of Fish and Wildlife (formerly 
the California Department of Fish and Game).  However, this plant community is common 
throughout the region where the proposed project is located.  No other sensitive plant 
communities or federally designated Critical Habitat are present within the proposed disturbance 
area. 
 
Impact Discussion: 
 
(d-f, h-k) No Impacts.  The proposed project will occur largely within native habitats but may occur 
within previously disturbed ruderal/developed habitats consisting primarily of a temporary haul road 
and a small portion of the previously used dredge stockpile area.  The area of disturbance will be 
focused on the location of the pipeline, which will be temporarily placed on the surface with 
minimal vegetation disturbance.  As such, the area of disturbance will be very small.  Furthermore, 
the pipeline will be strategically located to avoid impacts to trees.  The proposed project will not 
introduce herbicides, pesticides, animal life, or human habitats to the project site, and invasion by 
non-native plant species is expected to be minimal.  The proposed project will not reduce the 
populations and/or diversity of the general wildlife populations or their habitat.  The project site is 
not located within a documented or otherwise suitable regional or local movement corridor.  
Furthermore, the proposed project will not permanently introduce factors such as light, fencing, and 
noise that could indirectly impact wildlife.  Therefore, impacts from the proposed project to native 
trees and wildlife habitat and movement would not be significant. 
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(a,c)  Less than significant impact.  The proposed project will occur within central (Lucian) coastal 
scrub habitat, which is classified as vulnerable.  However, this habitat is common throughout the 
region in which the project is located.  Furthermore, the habitat on-site is disturbed and does not 
represent an intact, pristine assemblage of central (Lucian) coastal scrub species.  The amount of 
acreage that is likely to be impacted will be very small and would not result in a substantial decrease 
in the total area of central (Lucian) coastal scrub in the region.  As such, impacts to central (Lucian) 
coastal scrub would be less than significant. 
 
Silvery legless lizards and coast horned lizards may be present on-site; however, given the small 
area of potential disturbance, the number of individuals of either species that may be harmed 
during implementation of the project would not result in a significant decline in the local 
population.  Furthermore, silvery legless lizards are fossorial (i.e., live underground) throughout 
the year and coast horned lizards are fossorial during the winter months when cold temperatures 
are experienced.  Both should be minimally affected by proposed surface disturbing activities 
including vegetation clearing for pipe placement or transit of vehicles.  Impacts to silvery legless 
lizard and coast horned lizard due to implementation of the project would be less than 
significant. 
 
The trees found within the BSA are small and young and likely provide only marginal roosting 
habitat for western red bats and hoary bats.  These trees would not be suitable for maternity roots 
for either species.  Direct impacts would result if roosting bats are disturbed during 
implementation of the project; however, it is expected that all trees will be avoided during pipe 
placement.  Bats may be disturbed if project activities occur adjacent to roosts, but the number of 
bats that could be impacted is likely to be very low and would not contribute to a substantial 
decline in the populations of either bat species.  Impacts to western red bats and hoary bats due 
to implementation of the project would be less than significant. 
 
(b,g)  Less than significant impact with mitigation.  The proposed project has potential to result 
in direct impacts to special status plants.  The project site contains suitable habitat for seven 
special status plant species.  Impacts are likely limited to direct removal during vegetation 
clearance activities.  Special status plants may also be crushed as the dredge pipe is being 
installed; however, special status plant species are not expected to be abundant on-site.  It is 
likely that special status plant species can be avoided through strategic placement of the pipeline, 
and mitigation in the form of surveys and monitoring are prescribed below.  Indirect impacts 
may result from colonization of disturbed areas by invasive non-native plant species; however, 
given the small area of ground disturbance, this impact is expected to be minimal.  With 
inclusion of the mitigation described below, impacts to special status plant species would be less 
than significant with mitigation. 
 
California red-legged frogs are known to occur in the vicinity of the proposed project, and they 
may utilize the project site for upland refuge and dispersal.  This species could occur transiently 
within the proposed disturbance area and could be impacted.  With inclusion of the avoidance 
and minimization measures listed below, impacts to California red-legged frogs would be less 
than significant. 
 
No evidence of American badgers was found on-site; however, American badgers are highly 
mobile and are expected to be present throughout the region.  American badgers could be found 
on-site at any time of the year.  Direct impacts could result if ground disturbing activities and 
pipe installation/removal directly affects an occupied American badger den.  These impacts 
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should be easily avoided through surveys to identify occupied dens and to guide pipe placement.  
Impacts to American badgers could be significant if breeding American badgers with offspring 
are present within the proposed disturbance area during project implementation.  With inclusion 
of the mitigation measures below, impacts to American badgers would be less than significant. 
 
The proposed project has potential to result in direct impacts to nesting birds, including raptors 
such as the prairie falcon, if they are nesting within the project site and/or immediate vicinity 
during construction activities.  Nesting birds are protected under the California Fish and Game 
Code and the Migratory Bird Treaty Act.  With inclusion of the mitigation measures below, 
impacts to nesting birds would be less than significant.  
 
Cumulative Impacts:  The proposed project would not result in permanent loss of habitat for 
special status plant or animal species or sensitive habitats.  The very small area of disturbance 
would not affect wildlife movement or wildlife habitat values at the project site.  Incorporation of 
the mitigation below would establish project compliance with federal, state, and local 
regulations, and further reduce the potential for impacts to special status biological resources by 
reducing impacts to less than significant.  Therefore, cumulative impacts to biological resources 
would be less than significant. 
 
Mitigation and Residual Impact:  Adherence to the following mitigation measure would reduce 
impacts to Biological Resources to less than significant levels.  Residual impacts would be less than 
significant. 
 

Mitigation BIO-01.  Special Status Plant Species Avoidance and Minimization. Prior 
to any vegetation removal or other construction activities, a qualified botanist should 
consult with the project engineer to minimize impacts to any special status plants. Plan 
Requirements: The qualified botanist will coordinate with the project engineer to survey 
the location of the dredge line to ensure avoidance of any surveyed special status plant 
specimen.  The botanist shall document the location(s) and number(s) of any special 
status plant species that occur within the BSA so that an effective mitigation program can 
be accomplished if necessary.  The special status plant survey should coincide with the 
appropriate blooming periods for each species with potential to occur on-site.  The 
special status plant surveys should be conducted in accordance with the current regional, 
state, and federal protocols.   If any special status plant species are observed within the 
BSA during the consultation on placement of the dredge lines, they should be mapped 
onto an aerial photograph of the site at a scale no less than 1 inch = 200 ft.  A special 
status plant survey technical report should be submitted to the District (and to any other 
pertinent resource agencies, if required) that documents the survey results prior to the 
onset of construction activities.  To avoid project-related impacts to special status plants, 
pipe should be placed no less than 10 feet from individual sensitive plants and/or 
sensitive plant populations.  A qualified botanist should monitor the pipe placement, if 
necessary, and document avoidance to demonstrate compliance to established protocols. 

 
Mitigation BIO-2.  Special State Animal Species Avoidance and Minimization -  
California Red Legged Frog. The following measures shall be implemented to 
minimize impacts to California Red Legged Frog (CRLF). Plan Requirements: Ground 
disturbing activities and pipe installation/removal should be conducted between May 1 
and October 31 during dry weather conditions to minimize the potential for encountering 
CRLF.  Work should be restricted to daylight hours. If ground disturbing activities and 
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pipe installation/removal must occur between November 1 and April 30, or if wet 
conditions are present on-site, the qualified biologist should conduct a pre-activity 
clearance sweep each day prior to start of project activities. The following measures will 
be implemented to minimize impacts to CRLF: 

 
1. Vegetation disturbance should be the minimum necessary to achieve the goals 

of the project. 
2. All trash should be removed from the site daily and disposed of properly to 

avoid attracting potential predators to the site. 
3. No pets should be permitted on-site during project activities. 
4. All vehicles should be in good working condition and free of leaks.  All leaks 

should be contained and cleaned up immediately to reduce the potential or 
soil/vegetation contamination. 

5. All refueling, maintenance, and staging of equipment and vehicles should 
occur at least 100 feet  from riparian habitat or water bodies and in a location 
from where a spill would not drain directly toward aquatic habitat (e.g., on a 
slope that drains away from the water).   

6. The number of access routes, size of staging areas, and the total area of the 
activity should be limited to the minimum necessary to achieve the project 
goals.  Environmentally Sensitive Areas will be delineated to confirm access 
routes and construction areas to the minimum area necessary to complete 
construction, and minimize the impact to California red-legged frog habitat. 

7. Disturbed areas should be re-vegetated with an assemblage of upland 
vegetation suitable for the area.  Invasive, exotic plants should be controlled to 
the maximum extent practicable.   

8. No herbicide should be use on-site. 
 

Mitigation BIO-3.  Special State Animal Species Avoidance and Minimization -  
Western Pond Turtle. The following measures shall be implemented to minimize 
impacts to Western Pond Turtle. Plan Requirements: A pre-construction inspection for 
western pond turtle should be conducted where suitable habitat is present not less than 14 
days prior to the initiation of construction.  If western pond turtle is found and these 
individuals are likely to be killed or injured by construction activities, a qualified 
biologist should be allowed sufficient time to capture and relocated the animals from the 
project site before construction activities begin.  A qualified biologist should relocate the 
individuals the shortest distance possible to a location that contains suitable habitat not 
likely to be affected by activities associated with the proposed project.  The biologist(s) 
should maintain sufficiently detailed records of any individual observed, captured, 
relocated, etc., including size, coloration, any distinguishing features and photographs 
(preferably digital) to assist him or her in determining whether translocated animals are 
returning to the project site. A report of all survey efforts shall be submitted to the 
District within 5 business days of completion.  

 
Mitigation BIO-4. Special State Animal Species Avoidance and Minimization -  
American Badger. The following measures shall be implemented to minimize impacts to 
American Badger. Plan Requirements: A pre-construction inspection for active badger 
dens should be conducted where suitable habitat is present not less than 14 days prior to 
the initiation of construction.  The surveys should include a thorough walking survey of 
the entire site.  The survey should cover the entire area proposed for disturbance plus a 
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100-foot buffer.  Active dens located within the survey area should be avoided during the 
breeding season (March 1 through June 30).  A minimum buffer of 100 feet around the 
active den should be demarcated by flagging or construction fencing installed one foot 
above ground to permit movement of badgers in and out of the buffer zone.  If the den 
must be impacted, a biologist should then use appropriate tracking and observation 
methods to determine when an active den is no longer in use. A report of all survey 
efforts shall be submitted to the District within 5 business days of completion.  

 
Mitigation BIO-5. Special State Animal Species Avoidance and Minimization – 
Nesting Birds. The following measures shall be implemented to minimize impacts to 
nesting birds for compliance to MBTA provisions. Plan Requirements: To avoid take of 
nesting birds and raptors, vegetation removal and initial ground disturbance should occur 
outside the nesting bird breeding season, which is approximately February 1 through 
September 1.  If ground disturbance and pipe installation/removal must begin within the 
bird breeding season, then a nesting bird and raptor pre-construction survey shall be 
conducted by a qualified biologist within the disturbance footprint plus a 100-foot buffer 
no more than two weeks prior to initiation of such activities. A report of all survey efforts 
shall be submitted to the District within 5 business days of completion.  

5.5 CULTURAL RESOURCES 
 
Will the proposal result in: 

 
 

Poten. 
Signif. 

Less than 
Signif. 
with 

Mitigation 

 
Less 
Than 
Signif. 

 
 

No 
Impact 

Reviewed 
Under 

Previous 
Document 

Archaeological Resources      
a. Disruption, alteration, destruction, or adverse effect on 

a recorded prehistoric or historic archaeological site 
(note site number below)?  

  X   

b. Disruption or removal of human remains?    X   
c. Increased potential for trespassing, vandalizing, or 

sabotaging archaeological resources?  
  X   

d. Ground disturbances in an area with potential cultural 
resource sensitivity based on the location of known 
historic or prehistoric sites? 

 X    

Ethnic Resources      
e.     Disruption of or adverse effects upon a prehistoric or 

historic archaeological site or property of historic or 
cultural significance to a community or ethnic group? 

  X   

f. Increased potential for trespassing, vandalizing, or 
sabotaging ethnic, sacred, or ceremonial places?  

  X   

g. The potential to conflict with or restrict existing 
religious, sacred, or educational use of the area?  

  X   

Environmental Context1 

Currently the area is a flat flood plain cut by a stream channel that meanders through the valley.  
This flood plain is a result of the nearly five decades that this valley has been used to capture 
silt.  The current floor of the valley is over ten meters above the original surface when the Dam 

                                                           
1 Phase I Archaeological Survey of the Twitchell Dam Stilling Basin, San Luis Obispo and Santa Barbara Counties, California – CRMS Project 
No. 42-659 
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was established.  The valley is flanked on the east side with very steep cliffs and on the west side 
by low foot hills that rapidly become much steeper. 

Prehistoric Overview: The greater Santa Barbara Channel region had been occupied initially by 
Native American at about 10,000 year BP, with relatively intense occupation along the coast and 
Northern Channel Islands since about 8,000 years ago (Colton et al. 1999).  The prehistory of 
northern and interior regions is not as well known as areas along the Santa Barbara Channel 
because of a lower density of occupation, a relatively later onset of occupation, and a more 
intense focus on the Santa Barbara/Channel Islands region in scientific work. 

The cultural history of this region had until quite recently been placed within the sequence that 
has been defined for the Santa Barbara region, where far more archaeological investigation have 
taken place.  The first chronology was proposed by Malcolm Rogers (1929) and was based on 
his excavation of coastal sites.  This three art sequence of Early Oak Grove or Millingstone 
Culture, and Intermediate or "Hunting People", and a late Canalino Culture is still considered 
generally valid in terms of broad cultural patterns (Fitzgerald and Jones 1998).  Researchers on 
the central coast have, however, continued to refine the chronological framework and several 
alternative schemes have been proposed, primarily based on sites in the Santa Barbara region (cf. 
Moratto 1984: 125; King 1990).  Terry Jones (1993), using data from Monterey, Santa Cruz and 
San Luis Obispo Counties proposes the following periods:   

Paleoindian/Millingstone             9000-65000 B.C. 
Millingstone                                 6500-3500 B.C. 
Early                                             3500-600 B.C. 
Middle                                          600 B.C. - A.D. 100 
Middle/Late                                  A.D. 100-1200 
Late                                               A.D. 1200-1500 
Protohistoric                                 A.D. 1500-1769 

These periods are based upon shifts in technology that relate to the type and variety of foods 
consumed, in technology that relate to the type and variety of foods consumed, in technology, 
and social structure.  The earliest periods were a time of hunting and gathering, with an emphasis 
on seed collecting and processing.  The "tool kit" for these periods shows an emphasis on milling 
equipment, crude cored, and flaked stone tools.  This was later supplemented by tools that reflect 
increasing reliance on fishing (e.g. fishhooks), and on acorns as a dietary staple (mortars and 
pestles). 

By the Late and Proto historic periods, precursors of the Chumash had developed a complex, 
socially stratified society involving extensive economic networks throughout the region.  A wide 
variety of resources were exploited from terrestrial, riparian (forest), littoral (shoreline) and 
pelagic (deep water) environments.  Habitation was most dense near littoral or riparian habitats, 
where a diverse array of resources could be most easily obtained. 

At the time of European contact, the Santa Maria region was occupied by the Interior Chumash.  
This group's territory centered around present-day Cuyama (Grant 1978).  This region is 
bounded to the north by mountains separating drainages of the Salinas and Cuyama rivers; to the 
south by the San Rafael Mountains; to the west by the Coast Ranges, and to the east by the 
Temblor Range separating the Cuyama and Santa Clara drainages (Grant 1978).  The Cuyama 
River flows down from the headwaters in northeast Santa Barbara County and northwestern 
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Ventura county to the rolling oak hills and grassland around Santa Maria.  In addition, the 
Sisquoc River and its tributary Manzana Creek flowed through the Interior Chumash homeworld. 

Historic Overview: Initial European contact on the Central Coast cam in 1542 with the arrival of 
Juan Rodriguez Cabrillo.  Then, in 1769 the Portola party came from the south looking for 
Monterey Bay.  After the Missions were established at San Luis Obispo (1772) and Lompoc 
(1787), Spanish settlers were attracted to the Santa Maria Valley.  After Spain gave Mexico its 
independence in 1821, the Secularization Act, passed by the Mexican congress in 1833, provided 
for the immediate break-up of the missions and the transfer of mission lands to settlers and 
Indians.  Work toward this end began in 1834 under California Governor Figueroa. 

There are few historic accounts of the Interior Chumash, as compared to the information 
available for the Chumash living on the Santa Barbara coast.  Initial European contact with the 
natives in the Cuyama region came from a reconnaissance trip from Mission Santa Ynez to the 
San Joaquin Valley undertaken by Father Jose de Zalvidea in 1806, (Cook 1960:245-47).  The 
expedition traveled north along Alamo Pintado Creek, passing several abandoned villages before 
camping at a small native encampment of seven souls in three houses on the banks of the 
Sisquoc.  They continued on to the steep ascent of the Sierra Madre passing by the village of 
Gecp with eleven people in five houses.  Zalvidea felt that the sparse population observed in the 
villages in the Cuyama area were on account of most natives leaving for the missions.  Then, the 
party passed through a Rancheria called Talihuilimit with a population of 25 natives.  The 
expedition passed through several more native Rancherias (Lisahua population 28; Cuia 
population 41 in nine houses; Siguecin population 30+; and Sgene population 26) before leaving 
the Cuyama drainage and Interior Chumash territory behind. 

 The next account was filed by Captain Pablo de la Portilla in 1824.  He had been sent in search 
of runaway neophytes who had fled the coastal missions after a revolt earlier in the year.  After 
the outward bound trip to Lake Buenavista in the San Joaquin Valley to capture the many 
escaped Chumash, Portilla's party returned directly back to Santa Barbara through the Cuyama 
region.  After crossing the Cuyama River, the group moved up a dry wash (probably Santa 
Barbara Canyon) past the village of Camup (Cook 1962:154-157).  The crossing was through 
very rough country, with the traverse leaving "many people tired out, particularly old persons 
and women with children" (Cook 1962:156).  They passed by a village called Seguaya on the 
banks of the Santa Ynez Creek, then proceeded up the San Marcos Pass, and down into Santa 
Barbara.  The expedition mentions ten villages in all, with the ones described being very small in 
population. 

The arrival of permanent European settlers to Chumash lands brought the people to the brink of 
extinction in the late 18th century.  The establishment of a Spanish Presidio in Santa Barbara and 
the five Franciscan missions in Chumash territory effected a complete disruption to social, 
economic and political organizations.  The introduction of European domesticated animals and 
plants, including species such as foxtail (Alopercurus sp.) caused permanent changes to the local 
environment.  Like other California tribes, the Chumash had no resistance to European diseases, 
which wreaked havoc upon the native population.  Although people of Chumash ancestry still 
inhabit the region today, their complex social system ended during the Mission Period. 

Existing Setting: For at least the past 10,000 years, the area that is now Santa Barbara County 
has been inhabited by Chumash Indians and their ancestors.  Based on records at the Central 
Coastal Information Center, UC Santa Barbara, which is the state-designated regional 
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clearinghouse for archaeological site information for San Luis Obispo County.  The records 
search indicated that only one (1) previous cultural resource study and zero (0) archaeological 
sites had been identified within a one mile radius from the project area.  The records of the State 
Historic Property Data Files, National Register of Historic Places, National Register of 
Determined Eligible Properties, California Historical Landmarks, California Points of Historic 
Interest, California Office of Historic Preservation Archaeological Determinations of Eligibility, 
and Caltrans State and Local Bridge Surveys were consulted.  No historic property evaluations 
within a one mile radius of the project location have been recorded. Archaeological monitoring 
of construction activities associated with the Twitchell Dam Emergency Sediment Removal 
Project was conducted for 22 days, between December 8, 2010 and January 14, 2011 as an Army 
Corps of Engineers (ACOE) permit condition for the project.  A bedrock milling site was 
identified as an archaeological site that would be recorded with a Department of Parks and 
Recreation Archaeological Site Record to be submitted to the Central Coast Information Center 
located at the University of California, Santa Barbara (UCSB).  Two chipped stone tool artifacts 
were identified in an area south of the original Proposed Stockpile.  This area is to be avoided 
and considered an “Environmentally Sensitive Area”.  This area is identified in a memo dated 
January 21, 2011 from Ken Victorino, Senior Archaeologist and David Stone, Cultural 
Resources Manager of Dudek & Associates.    

Impact Discussion:   
 
(a-c, e-g)  Less than significant impact.  There are no known archaeological, religious, sacred, or 
educational sites located on the subject parcel.  According to records reviewed, there were no 
sites located in the project area with the exception of .  Based on one site located within 500 ft. of 
the project area.  Based on a discovery during the Twitchell Dam Emergency Sediment Removal 
Project a bedrock milling site was identified and has been recorded with the Central Coast 
Information Center located at the University of California, Santa Barbara (UCSB) as CA-SBA-
4047.  Two chipped stone tool artifacts were also identified in an area considered an 
“Environmentally Sensitive Area”. These areas are identified in a memo dated January 21, 2011 
from Ken Victorino, Senior Archaeologist and David Stone, Cultural Resources Manager of 
Dudek.    
 
Based on the disturbed nature of the project site, and the location of proposed project activities, 
the proposed project would not adversely affect a prehistoric or historic archaeological site or 
property of historic or cultural significance to a community or ethical group.  There would be no 
increase in the potential for trespassing, vandalizing, or sabotaging ethnic, sacred, or ceremonial 
places.  Impacts would be less than significant.  
 
(d) Less than significant impact with mitigation.  The area south the project site has a soon to be 
recorded site and is considered environmentally sensitive.  The site is outside of the project 
boundaries and will be avoided.  The potential for undiscovered cultural resources to exist onsite 
is low. Therefore, impacts to cultural resources are less than significant with mitigation.  
 
Cumulative Impacts:  The proposed project would not impact any known archaeological 
resources and therefore the project would not contribute to the cumulative loss of such resources in 
the region.  Adherence to project specific mitigation would reduce cumulative impacts to less than 
significant levels.  
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Mitigation and Residual Impact:  The following mitigation measure will reduce impacts to 
cultural resources to less than significant. 
 

Mitigation CR-1. In the event archaeological remains are encountered during grading, work 
shall be stopped immediately or redirected until a qualified archaeologist is retained by the 
applicant to evaluate the significance of the find. If remains are found to be significant, they 
shall be subject to a Phase 2 mitigation program consistent with accepted protocols and 
funded by the applicant.   

5.6 ENERGY 
 
Will the proposal result in: 

 
 

Poten. 
Signif. 

Less than 
Signif. 
with 

Mitigation 

 
Less 
Than 
Signif. 

 
 

No 
Impact 

Reviewed 
Under 

Previous 
Document 

a. Substantial increase in demand, especially during peak 
periods, upon existing sources of energy?  

   X 
 

 

b. Requirement for the development or extension of new 
sources of energy?  

   X 
 

 

 
Existing Setting:  PG&E provides electrical service to the project area. 
 
Impact Discussion: 
 
(a,b) No Impact.  The proposed project would not create additional development and would not 
contribute to cumulative energy demand.  The project would utilize non-electric equipment and 
will not require development of new energy sources.  No impacts are anticipated with this 
project. 
 
Cumulative Impacts:  The project does not contribute to the regional demand for energy.  
 
Mitigation and Residual Impact:  No mitigation is required.  No residual impacts are anticipated.   
 
5.7 FIRE PROTECTION 
 
Will the proposal result in: 

 
 

Poten. 
Signif. 

Less than 
Signif. 
with 

Mitigation 

 
Less 
Than 
Signif. 

 
 

No 
Impact 

Reviewed 
Under 

Previous 
Document 

a. Introduction of development into an existing high fire 
hazard area?  

  X   

b. Project-caused high fire hazard?    X   
c. Introduction of development into an area without 

adequate water pressure, fire hydrants or adequate 
access for firefighting? 

  X   

d. Introduction of development that will hamper fire 
prevention techniques such as controlled burns or 
backfiring in high fire hazard areas?  

  X   

e. Development of structures beyond safe Fire Dept. 
response time?  

  X   

 
Existing Setting:  Much of this area, including the subject property, is located within a designated 
high fire hazard area.  The balance of the project site and the majority of the surrounding 
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properties retain non-native grasses and agricultural operations.  High winds could increase the 
potential of native vegetation to sustain a fire.  California Department of Forestry (CDF) 
maintains a fire fighting station on Highway 166 approximately 16 miles east of the project site.    
 
Impact Discussion: 
 
(a-e)  Less than Significant.  The proposed project is a dredging project, no development is 
proposed.   
 
Mitigation and Residual Impact:  No mitigation is required.  Residual impacts would be less than 
significant.   

5.8 GEOLOGIC PROCESSES 
 
Will the proposal result in: 

 
 

Poten. 
Signif. 

Less than 
Signif. 
with 

Mitigation 

 
Less 
Than 
Signif. 

 
 

No 
Impact 

Reviewed 
Under 

Previous 
Document 

a. Exposure to or production of unstable earth conditions 
such as landslides, earthquakes, liquefaction, soil 
creep, mudslides, ground failure (including expansive, 
compressible, collapsible soils), or similar hazards?  

  X  
 

 

b. Disruption, displacement, compaction or overcovering 
of the soil by cuts, fills or extensive grading?  

 X   
 

 

c. Exposure to or production of permanent changes in 
topography, such as bluff retreat or sea level rise? 

  X   

d. The destruction, covering or modification of any 
unique geologic, paleontologic or physical features?  

   X 
 

 

e. Any increase in wind or water erosion of soils, either 
on or off the site?  

 X   
 

 

f. Changes in deposition or erosion of beach sands or 
dunes, or changes in siltation, deposition or erosion 
which may modify the channel of a river, or stream, or 
the bed of the ocean, or any bay, inlet or lake?  

  X  
 

 

g. The placement of septic disposal systems in 
impermeable soils with severe constraints to disposal 
of liquid effluent?  

   X 
 

 

h. Extraction of mineral or ore?    X   
i. Excessive grading on slopes of over 20%?    X  
j. Sand or gravel removal or loss of topsoil?     X  
k. Vibrations, from short-term construction or long-term 

operation, which may affect adjoining areas?  
   X 

 
 

l. Excessive spoils, tailings or over-burden?    X   

 
Existing Setting: Twitchell Reservoir is located adjacent to the Sierra Madre and San Rafael 
Mountains of the western Coast Ranges Geomorphic Province. The area consists of a e sequence of 
Franciscan Assemblage, Jurassic Coast Range ophiolite, and remnants of the Great Valley Sequence 
but with less blueschist metamorphism and more age restriction of Franciscan sediments. The origin 
of the Franciscan Complex has been assumed to be related to subduction processes. 
 
The Coast Ranges are predominantly northwest-trending mountains and valleys formed largely 
by the shearing action of the San Andreas Fault and other associated faults along the margin of 
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the Pacific and North American tectonic plates. Geologically complex, the Coast Ranges 
includes uplifted slices of  Cenozoic and Mesozoic- age sedimentary and volcanic deposits, 
along with slivers of ancient seafloor deposits and, west of the San Andreas Fault, local granitic 
blocks. 
 
In the vicinity of Twitchell Reservoir, the Sierra Madre and San Rafael Mountains are generally 
rugged and moderately steep. Directly adjacent to the reservoir, the topography varies from very 
steep to relatively flat in a few locations. The steeper topography is generally present along the 
western, southern, and eastern edges of the main portion of the reservoir. Most of the mountains 
that directly surround Twitchell reservoir are composed of Miocene marine sedimentary rocks, 
however, some volcanic and non-marine sedimentary rocks are present near and directly west of 
the Dam. 
 
Impact Discussion: 

 
(d,g,i-k) No Impact. No modification of native features will occur with this project. Likewise no 
channel will be modified nor septic systems installed as a result of this project. No Impacts to 
Geologic Resources are associated with these categories.  
 
(a,c,f,h,l)  Less than significant impact.  The project would result in an alteration of the contours in 
the stockpile area but the area in question maintains an artificial elevation due to historic stockpiling 
and the inclusion of the additional material will not significantly alter the landscape.  
 
Removal of sedimentation in the reservoir will only slightly alter the morphology of the existing bed 
of the water body but the reservoir has been significantly degraded in its capacity due to 
sedimentation and the removal would be beneficial to the function of the reservoir. Removal of the 
material constitutes approximately 0.013% of the total amount of sediment (estimated volume of 
sediment in reservoir = 68,340,000 cy) currently in the reservoir so any morphological changes 
would be less than significant.   
 
(b,e) Less than significant impact with mitigation. The deposition of the dredged material into the 
stockpile area would result in exposed soils to resulting wind and/or water erosion.  As such, 
potential impacts could occur if soils were exposed for an extended period of time or if the site is 
graded during the rainy season absent of appropriate erosion management techniques. Mitigation 
requiring standard erosion control measures would reduce potentially significant impacts to less 
than significant levels.  
 
Mitigation and Residual Impact:  Implementation of the following mitigation measure would 
reduce impacts to geologic processes to less than significant levels. 
 

Mitigation GEO-1. Erosion Control.  Stockpile areas with dredge material shall be 
seeded with a native grass mix for erosion control. Plan Requirements. The containment 
banks of the basins shall be seeded with a seed mix consistent with prior sediment 
removal operations. The District shall ensure all exposed soils are seeded.  
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5.9 HAZARDOUS MATERIALS/RISK OF UPSET 
 
Will the proposal result in: 

 
 

Poten. 
Signif. 

Less than 
Signif. 
with 

Mitigation 

 
Less 
Than 
Signif. 

 
 

No 
Impact 

Reviewed 
Under 

Previous 
Document 

a. In the known history of this property, have there been 
any past uses, storage or discharge of hazardous 
materials (e.g., fuel or oil stored in underground tanks, 
pesticides, solvents or other chemicals)? 

  X  
 

 

b. The use, storage or distribution of hazardous or toxic 
materials?  

 X   
 

 

c. A risk of an explosion or the release of hazardous 
substances (e.g., oil, gas, biocides, bacteria, pesticides, 
chemicals or radiation) in the event of an accident or 
upset conditions?  

 X   
 

 

d. Possible interference with an emergency response 
plan or an emergency evacuation plan?  

  X   

e. The creation of a potential public health hazard?    X   
f. Public safety hazards (e.g., due to development near 

chemical or industrial activity, producing oil wells, 
toxic disposal sites, etc.)?  

  X  
 

 

g. Exposure to hazards from oil or gas pipelines or oil 
well facilities?  

   X 
 

 

h. The contamination of a public water supply?   X    

 
Existing Setting:  The site is the location of the Twitchell Dam, a flood control facility located on 
the Cuyama River. During the project, gasoline and diesel fueled equipment will be utilized. No 
other hazardous materials will be located on the project site.  
 
Impact Discussion: 
 
(a,d,e,f) Less than significant impact.  The site maintains a caretaker facility that has an above 
ground propane tank used for heating. The proposed project would not interfere with any 
emergency response or evacuation plan.  The proposed project does not involve oil or gas pipelines 
or oil well facilities.  Impacts would be less than significant. 
 
(b,c,h) Less than significant impact with mitigation. A gasoline powered pump is proposed to 
be used on a barge over the excavation area to transport dredging fill. Fueling would typically be 
done on shore so the potential for accidental spillage of fuel into the water reservoir is low. 
Should the need to fuel while the barge is in water, a potential would arise for accidental 
spillage. State and local regulations require any such spillage to be reported to the appropriate 
County Fire Department. Any spillage greater than 42 gallons needs to be reported to Cal EMA.  
 
(g) No impact.  The site has not been used for oil or gas facilities in the past and would not have a risk 
of encountering any oil or gas facility remnants.   
Mitigation and Residual Impact: 
The following mitigation measure would reduce the project’s effects regarding hazardous materials 
and/or risk of upset to a less than significant level.  With the incorporation of this measures, residual 
impacts would be less than significant. 
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Mitigation HAZ-1. In the event of a contaminant being spilled into a waterway, 
operations will cease and the appropriate County Fire Department will be contacted 
immediately. Any releases greater than 42 gallons must be reported as well to Cal EMA.  

5.10 HISTORIC RESOURCES 
 
Will the proposal result in: 

 
 

Poten. 
Signif. 

Less than 
Signif. 
with 

Mitigation 

 
Less 
Than 
Signif. 

 
 

No 
Impact 

Reviewed 
Under 

Previous 
Document 

a. Adverse physical or aesthetic impacts on a structure or 
property at least 50 years old and/or of historic or 
cultural significance to the community, state or 
nation?  

   X  

b. Beneficial impacts to an historic resource by 
providing rehabilitation, protection in a 
conservation/open easement, etc.?  

   X  

 
Existing Setting:  There are no structures on the site over fifty years old. A flood control dam 
facility is located on the site.  
 
Impact Discussion:  
 
(a,b)  No impact.  No habitable structure is more than 50 years old, and is not considered to be of 
any historic or cultural significance based upon the significance criteria.  The existing structures 
would remain on the site and would not be affected by the proposed project.  The project does not 
propose to rehabilitate or protect any historic structure and a conservation/open space easement is 
not proposed.  Therefore, there is no impact to historic structures or property. 
 
Cumulative Impacts:  Since the project would not result in any substantial change in the 
historic character of the site, it would not have any cumulatively considerable effect on the 
region’s historic resources.  
 
Mitigation and Residual Impact:  No mitigation measures are required.  There are no residual 
impacts. 

5.11 LAND USE 
 
Will the proposal result in: 

 
 

Poten. 
Signif. 

Less than 
Signif. 
with 

Mitigation 

 
Less 
Than 
Signif. 

 
 

No 
Impact 

Reviewed 
Under 

Previous 
Document 

a. Structures and/or land use incompatible with existing 
land use?  

   X  

b.    Conflict with any applicable land use plan, policy, 
or regulation of an agency with jurisdiction over the 
project (including, but not limited to the general 
plan, specific plan, local coastal program, or zoning 
ordinance) adopted for the purpose of avoiding or 
mitigating an environmental effect? 

   X  

c. The induction of substantial growth or concentration 
of population?  

   X  
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Will the proposal result in: 

 
 

Poten. 
Signif. 

Less than 
Signif. 
with 

Mitigation 

 
Less 
Than 
Signif. 

 
 

No 
Impact 

Reviewed 
Under 

Previous 
Document 

d. The extension of sewer trunk lines or access roads 
with capacity to serve new development beyond this 
proposed project?  

   X  

e. Loss of existing affordable dwellings through 
demolition, conversion or removal? 

   X  

f. Displacement of substantial numbers of existing 
housing, necessitating the construction of 
replacement housing elsewhere? 

   X  

g.  Displacement of substantial numbers of people, 
necessitating the construction of replacement 
housing elsewhere?  

   X  

h. The loss of a substantial amount of open space?     X  
i. An economic or social effect that would result in a 

physical change? (i.e. Closure of a freeway ramp 
results in isolation of an area, businesses located in the 
vicinity close, neighborhood degenerates, and 
buildings deteriorate. Or, if construction of new 
freeway divides an existing community, the 
construction would be the physical change, but the 
economic/social effect on the community would be 
the basis for determining that the physical change 
would be significant.)  

   X  

 
Existing Setting:   
 
The Twitchell Dam facility and its influence area are owned by a Federal Agency and managed by a 
Special Services District and are exempt from local land use plans. 
 
Impact Discussion:  
 
(a-g)  No impact.  The proposed project is for dredging, no new development is proposed.  
Therefore, there would not be a need for the extension of sewer lines.  The current 6 mile driveway 
of HWY 166 will continue to be the primary access route to the project site.  No new roads would 
be constructed.  No growth inducement would occur since the project is not designed to expand or 
intensify the existing uses on-site.  The proposed project would not result in the loss of any 
residential dwellings or the displacement of any residents.  The proposed project would not result in 
an economic or social effect that would cause physical changes to infrastructure, buildings, 
businesses or residences There are no residential structures located on the site that would be affected 
by the project.  Therefore, there would be no impact due to the displacement of housing or 
residents.  
 
Cumulative Impacts:  The implementation of the project is not anticipated to result in any 
substantial change to the site’s conformance with environmentally protective policies and 
standards.  Thus, the project would not cause a cumulatively considerable effect on land use.  
 
Mitigation and Residual Impact:  No mitigation measures are required.  No residual impacts are 
anticipated with this project. 
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5.12 NOISE 
 
Will the proposal result in: 

 
 

Poten. 
Signif. 

Less than 
Signif. 
with 

Mitigation 

 
Less 
Than 
Signif. 

 
 

No 
Impact 

Reviewed 
Under 

Previous 
Document 

a. Long-term exposure of people to noise levels 
exceeding County thresholds (e.g. locating noise 
sensitive uses next to an airport)?  

   X 
 

 

b. Short-term exposure of people to noise levels 
exceeding County thresholds?  

   X 
 

 

c. Project-generated substantial increase in the ambient 
noise levels for adjoining areas (either day or night)?  

   X  

 
Existing Setting:  The project site is not located within 1,600 feet of any sensitive receptors, and is 
located in a rural area with generally low ambient noise levels.   
 
Impact Discussion: Noise is generally defined as unwanted or objectionable sound which is 
measured on a logarithmic scale and expressed in decibels (dB(A)).  The duration of noise and the 
time period at which it occurs are important values in determining impacts on noise-sensitive land 
uses. The Community Noise Equivalent Level (CNEL) and Day-Night Average Level (Ldn) are 
noise indices which account for differences in intrusiveness between day- and night-time uses.  
County noise thresholds are: 1) 65 dB(A) CNEL maximum for exterior exposure, and 2) 45 dB(A) 
CNEL maximum for interior exposure of  noise-sensitive uses.  Noise-sensitive land uses include: 
residential dwellings; transient lodging; hospitals and other long-term care facilities; public or 
private educational facilities; libraries, churches; and places of public assembly. 
 
(a-c)  No Impact.  The exposure of outdoor living areas to 65 dBA Community Noise Equivalent 
Level (CNEL) or more is considered a significant impact.  The project site is not located within 
1,600 feet of any sensitive receptors.  The proposed project does not include any noise sensitive 
receptors such as residential uses or school facilities.  The proposed dredging would not create 
additional noise or increase current noise levels.  The closest public area is Highway 166, over 6 
miles away.  
 
Cumulative Impacts:  The implementation of the project is not anticipated to result in any 
substantial noise effects. Therefore, the project would not contribute in a cumulatively 
considerable manner to noise impacts.  
 
Mitigation and Residual Impact:  No mitigation measures are required.  There are no Residual 
Impacts. 

5.13 PUBLIC FACILITIES 
 
Will the proposal result in: 

 
 

Poten. 
Signif. 

Less than 
Signif. 
with 

Mitigation 

 
Less 
Than 
Signif. 

 
 

No 
Impact 

Reviewed 
Under 

Previous 
Document 

a. A need for new or altered police protection and/or 
health care services?  

   X  

b. Student generation exceeding school capacity?     X  



Twitchell Dam Dredging Project February 28, 2013 
Mitigated Negative Declaration Page 28 
 

 28

 
Will the proposal result in: 

 
 

Poten. 
Signif. 

Less than 
Signif. 
with 

Mitigation 

 
Less 
Than 
Signif. 

 
 

No 
Impact 

Reviewed 
Under 

Previous 
Document 

c. Significant amounts of solid waste or breach any 
national, state, or local standards or thresholds relating 
to solid waste disposal and generation (including 
recycling facilities and existing landfill capacity)?  

   X  

d. A need for new or altered sewer system facilities 
(sewer lines, lift-stations, etc.)?  

   X  

e. The construction of new storm water drainage or 
water quality control facilities or expansion of 
existing facilities, the construction of which could 
cause significant environmental effects? 

   X  

 
Existing Setting:  Twitchell Dam is located approximately 6 miles east of the Highway 
166/Highway 101 interchange in a remote and sparsely populated rural area. No human presence 
is regularly at the Dam site with the exception of one caretaker.  
 
Impact Discussion: 
 
(a-e)  No Impact.  The proposed dredging project at the Twitchell Dam would not create the need 
for new or altered police protection or health care services.  The project has no applicability to the 
need for additional school capacity, sewer systems or public water quality control facilities. No solid 
waste is generated as a result of this project.  Therefore, no impacts are anticipated to these aspects 
of public facilities. 
 
Cumulative Impacts:  The proposed project would not result in any significant public facilities 
impacts.  Solid waste generation would be below the County threshold of 196 tons per year for a 
significant cumulative impact.  The project’s contribution to significant cumulative impacts would 
not be considerable. 
 
Mitigation and Residual Impact:  No mitigation measures are required.  Residual impacts would 
have no impact. 

5.14 RECREATION 
 
Will the proposal result in: 

 
 

Poten. 
Signif. 

Less than 
Signif. 
with 

Mitigation 

 
Less 
Than 
Signif. 

 
 

No 
Impact 

Reviewed 
Under 

Previous 
Document 

a. Conflict with established recreational uses of the area?    X  
b. Conflict with biking, equestrian and hiking trails?     X  
c. Substantial impact on the quality or quantity of 

existing recreational opportunities (e.g., overuse of an 
area with constraints on numbers of people, vehicles, 
animals, etc. which might safely use the area)?  

   X 
 

 

 
Existing Setting:  There are no public trails on the subject property.  No public recreation is 
permitted in the Dam and reservoir area.  
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Impact Discussion:  
 
(a-c)  No Impact.  The proposed project would be located entirely on the Twitchell Dam property.  
The Dam has been in operation for many decades and there has been no established use of the 
property for recreation in the past.  The public is not permitted to enter the facility. The dredging to 
the Dam would not adversely impact any trails, recreational uses or opportunities or the quality of 
any existing recreational uses located off site.  The proposed project would not cause a public 
recreational area to become overused or impacted since the site has no established public 
recreational use and is not located near a public park, campground or trail.  It is not a residential use 
that may generate or draw additional people to the area which in some cases can cause an overuse or 
overcrowding of recreational sites.  Therefore, no impacts to recreation are anticipated. 
 
Cumulative Impacts:  The proposed project would not directly impact any existing recreational 
resources in the vicinity.  There would be no increase in population resulting from the project which 
would be substantial, or overburden existing recreation activities.  The project does not contribute to 
cumulative recreational impacts. 
 
Mitigation and Residual Impact:  No mitigation measures are required.  No residual impacts are 
anticipated. 

5.15 TRANSPORTATION/CIRCULATION 
 
Will the proposal result in: 

 
 

Poten. 
Signif. 

Less than 
Signif. 
with 

Mitigation 

 
Less 
Than 
Signif. 

 
 

No 
Impact 

Reviewed 
Under 

Previous 
Document 

a. Generation of substantial additional vehicular 
movement (daily, peak-hour, etc.) in relation to 
existing traffic load and capacity of the street system?  

  X  
 

 

b. A need for private or public road maintenance, or need 
for new road(s)?  

  X  
 

 

c. Effects on existing parking facilities, or demand for 
new parking?  

    
X 

 

d. Substantial impact upon existing transit systems (e.g. 
bus service) or alteration of present patterns of 
circulation or movement of people and/or goods?  

   X 
 

 

e. Alteration to waterborne, rail or air traffic?     X  
f. Increase in traffic hazards to motor vehicles, bicyclists 

or pedestrians (including short-term construction and 
long-term operational)?  

  X  
 

 

g. Inadequate sight distance?     X  
 ingress/egress?    X  
 general road capacity?    X  
 emergency access?    X  
h. Impacts to Congestion Management Plan system?     X  
 
Existing Setting:  The subject property is located at the end of an existing 6 mile long private 
access road that services the site. The private road is accessed off of Highway 166, approximately 6 
miles east of the Highway 166/Highway 101 interchange.  
 
Impact Discussion: The proposed project would require several trucks to bring the necessary 
equipment from the Santa Maria area to the dredging site and return when finished.  
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(c,d,e,g,h)  No Impact.  The proposed project would not increase any parking demand on the site as 
there are only three (3) additional pick-up trucks anticipated to be on site during the project. The 
four (4) delivery trucks & trailers will only be on site at the beginning & end of the project to 
deliver the Dredge Barge, Booster Pump and Heavy Equipment to be used in the stockpile area.  
There will be no impact on the existing transit systems as none will be used.  Waterborne, rail, and 
air traffic are not part of the project.  No improvements are needed on the access drive or its 
intersection with Highway 166.   Therefore, impacts due to additional parking demand, transit 
system impacts, alteration to waterborne, rail, or air traffic, and site distance concerns would be less 
than significant. 
 
(a,b,f)  Less than significant impact.  Truck traffic to deliver the necessary equipment to the project 
site would not significantly increase any traffic hazards on Highway 166, the driveway access is 
sufficient to accommodate the service vehicles. The project would result in 2-3 service trucks to 
deliver and return equipment so will not significantly increase traffic levels on Highway 166. 
Therefore, impacts would be less than significant. 
 
Cumulative Impacts:  The proposed project would not result in any significant transportation 
impacts.  Thus, the project’s contribution to cumulative transportation impacts would not be 
considerable. 
 
Mitigation and Residual Impact:  No mitigation measures are required.  Residual impacts would 
be less than significant. 

5.16 WATER RESOURCES/FLOODING 
 
 
Will the proposal result in: 

 
 

Poten. 
Signif. 

Less than 
Signif. 
with 

Mitigation 

 
Less 
Than 
Signif. 

 
 

No 
Impact 

Reviewed 
Under 

Previous 
Document 

a. Changes in currents, or the course or direction of 
water movements, in either marine or fresh waters?  

   X  

b. Changes in percolation rates, drainage patterns or the 
rate and amount of surface water runoff?  

   X  

c. Change in the amount of surface water in any water 
body?  

  X   

d. Discharge, directly or through a storm drain system, 
into surface waters (including but not limited to 
wetlands, riparian areas, ponds, springs, creeks, 
streams, rivers, lakes, estuaries, tidal areas, bays, 
ocean, etc) or alteration of surface water quality, 
including but not limited to temperature, dissolved 
oxygen, turbidity, or thermal water pollution?  

 X    

e. Alterations to the course or flow of flood water or 
need for private or public flood control projects?  

 X    

f. Exposure of people or property to water related 
hazards such as flooding (placement of project in 100 
year flood plain), accelerated runoff or tsunamis, sea 
level rise, or seawater intrusion?  

  X   

g. Alteration of the direction or rate of flow of 
groundwater?  

   X  
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Will the proposal result in: 

 
 

Poten. 
Signif. 

Less than 
Signif. 
with 

Mitigation 

 
Less 
Than 
Signif. 

 
 

No 
Impact 

Reviewed 
Under 

Previous 
Document 

h. Change in the quantity of groundwater, either through 
direct additions or withdrawals, or through 
interception of an aquifer by cuts or excavations or 
recharge interference?  

   X  

i. Overdraft or over-commitment of any groundwater 
basin? Or, a significant increase in the existing 
overdraft or over-commitment of any groundwater 
basin?  

   X  

j. The substantial degradation of groundwater quality 
including saltwater intrusion?  

  X   

k. Substantial reduction in the amount of water otherwise 
available for public water supplies?  

  X   

l. Introduction of storm water pollutants (e.g., oil, 
grease, pesticides, nutrients, sediments, pathogens, 
etc.) into groundwater or surface water? 

 X    

 
Existing Setting: The project is associated with dredging operations to clear the inlet that 
channels water through the Dam facility located on the Cuyama River. The Cuyama River is a 
2nd order tributary to the Santa Maria which is formed by the confluence of the Sisqouc and 
Cuyama Rivers. The drainage basin of the Cuyama River is approximately 1,135 mi2.  The 
Cuyama River is formed by the confluence of Alamo Creek and the Huasna River.  
 
Twitchell Dam provides a 100% impediment to upstream aquatic habitat migration and is located 
approximately 6 miles upstream of the confluence of the Cuyama and Sisqouc Rivers. The 
historic channel has been largely eradicated due to the existence of the Dam which was 
constructed in 1959. At full inundation, the Cuyama River watershed has a design capacity of 
approximately 3,600 acres but the current storage capacity of the reservoir is in question due to 
the acerbated sediment load that has been deposited into the channel due to erosion emanating 
from a frequent fire history in the watershed.  
 
In 2011, the US Army Corps of Engineers issued an Emergency Permit SPL 2010-00879-CLH to 
the Santa Maria Valley Water Conservation District to conduct emergency sediment removal 
operations downstream from the Dam stilling basin to approximately 3,500 feet downstream of 
the Dam. Sediment had built up to the point the river channel had ceased to function and the 
stilling basin and keyhole were buried in sediment. In 2010, a series of large precipitation events 
resulted in a subsequent rise in reservoir elevation and concern was raised as to the ability of the 
Dam to function as a flood control facility. The emergency sediment removal project cleared out 
the stilling basin, reconstructed the keyhole, and restored the channel to accommodate a 500 cfs 
release.  
 
Water Quality Thresholds:  A significant water quality impact is presumed to occur if the 
project:   

• Is located within an urbanized area of the county and the project construction or 
redevelopment individually or as a part of a larger common plan of development or sale 
would disturb one (1) or more acres of land; 

• Increases the amount of impervious surfaces on a site by 25% or more; 
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• Results in channelization or relocation of a natural drainage channel; 

• Results in removal or reduction of riparian vegetation or other vegetation (excluding non-
native vegetation removed for restoration projects) from the buffer zone of any streams, 
creeks or wetlands;  

• Is an industrial facility that falls under one or more of categories of industrial activity 
regulated under the NPDES Phase I industrial storm water regulations (facilities with 
effluent limitation; manufacturing; mineral, metal, oil and gas, hazardous waste, 
treatment or disposal facilities; landfills; recycling facilities; steam electric plants; 
transportation facilities; treatment works; and light industrial activity); 

• Discharges pollutants that exceed the water quality standards set forth in the applicable 
NPDES permit, the Regional Water Quality Control Board’s (RWQCB) Basin Plan or 
otherwise impairs the beneficial uses of a receiving water body; 

• Results in a discharge of pollutants into an “impaired” water body that has been 
designated as such by the State Water Resources Control Board or the RWQCB under 
Section 303 (d) of the Federal Water Pollution Prevention and Control Act (i.e., the Clean 
Water Act); or 

• Results in a discharge of pollutants of concern to a receiving water body, as identified by 
the RWQCB. 

 
404/401 Permitting Applicability. Sections 401 and 404 of the Clean Water Act and in compliance 
with the Porter Cologne Act regulate the discharge of fill and dredged material directly into the 
waters of the United States. Such actions require necessary permitting from applicable agencies 
such as the US Army Corps of Engineers and the Regional Water Quality Control Board.  
 
The proposed project does not require a 401 or 404 Permit as the dredged material is being 
deposited outside the jurisdictional area into constructed basins approximately 1,200 feet away from 
the channel so that flows will percolate and not discharge into the river.   
 
Impact Discussion: 
 
(a-b, g-i) No Impact. The project would result in approximately 27,000 AF of water temporarily 
removed from the reservoir as part of the dredging operation and allowed to percolate back into the 
groundwater. Channel morphology, drainage pattern or water movement or would not be affected  
as a result of this project and the project would result in no impacts to these aspects. .   
 
(c,f,g,k)  Less than significant impact.  Approximately 27,000 AF of water would be removed 
over the life of the project and dewatered into 6 constructed basins located in the stock pile area 
and cumulatively approximately 9 acres in size and designed so that water levels would not 
exceed 3 feet.   
 
The design capacity at flood stage of the reservoir is 197,756 AF based on the 2007 survey of 
conditions. The amount of water associated with the uptake of 9,000 cy of material would be 
approximately 1.3% of the storage capacity of the reservoir at the time of removal and would 
percolate back into the groundwater basin for 0 AF net loss of water in the basin so impacts to these 
aspects of water resources would be less than significant, no mitigation would be necessary   
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(d,e,l). Less than significant with mitigation. Dredging operations would result in the removal 
of approximately 9,000 cy of material which is currently in the reservoir adjacent to the inlet 
structure. In order to ensure dredged material and water is not reintroduced directly back into the 
Cuyama River, a series of sediment basins would be constructed in the area of the stockpiles 
where deposited material was collected as part of the 2011 USACE Emergency Permit 
operations. Desilting basins would be graded within the existing stockpile area for the purpose of 
desilting the dredge water. Desilted water would be distributed via a portable gas powered pump 
through a temporary spray irrigation system onto two identified local grazing areas to provided 
irrigated pasture for existing livestock operations. The maximum anticipated depth for each 
desilting pond will be no more than 3 feet. The basin system would be designed so as to flow 
dredge water from highest to lowest basin as part of the desilting process. Total surface area of 
the ponds would be cumulatively approximately 9 acres (393,800 sf). 
 
The utilization of gas pumps on the barge creates the potential of fuel spillage into the reservoir. 
Standard HAZMAT response measures will be necessary to minimize any potential impacts. 
Adherence to HAZ-1 would reduce potential impacts to Water Resources to less than 
significant levels with mitigation.  
 
Mitigation and Residual Impact: The following measures would reduce the water resource 
impacts to a less than significant level.  
 

Mitigation WR- 1. No dredge water or material may be discharged anywhere in the 
project area except into the constructed basins in conformance with approved grading and 
drainage plans. Plan Requirements The District shall implement the grading and 
drainage plans as prepared by the District Engineer, ensuring all dredged material and 
water are deposited in the basin design as indicated. All dredge water shall be deposited 
in the basins for storage either for; A) percolation back into the soil profile and/or; B) 
disposed via spray irrigation system for irrigated pasture in areas annotated in the 
drainage design plans. The District shall ensure all measures, as annotated in the grading 
and drainage plans prepared by the District Engineer, are implemented.  
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6.0 INFORMATION SOURCES 
6.1 Departments Consulted 
 Santa Maria Valley Water Conservation District, US Army Corp of Engineers, US Fish and 

Wildlife Service, City of Santa Maria Public Utilities Department 
 
6.2 Other Sources  

X Field work   Ag Preserve maps 
X Calculations   Flood Control maps 
X Project plans  X Other technical references 
 Traffic studies          (reports, survey, etc.) 

X Records  X Planning files, maps, reports 
X Grading plans   Zoning maps 
 Elevation, architectural renderings  X Soils maps/reports 

X Published geological map/reports  X Plant maps 
X Topographical maps  X Archaeological maps and reports 
   X Other 
    Biological Assessments 
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7.0 PROJECT SPECIFIC (short- and long-term) AND CUMULATIVE 
IMPACT SUMMARY 

I. Project Specific Impacts which are of unknown significance levels (Class I):  None 
 
II. Project Specific Impacts which are potentially significant but can be mitigated to less 

than significant levels (Class II):  Biological Resources, Geological Resources, Water 
Resources, Hazardous Materials/Risk of Upset, Cultural Resources. 

The following Mitigation Measures are incorporated into the project description. Implementation 
of these measures will result in the project impacts being less than significant.   
Mitigation BIO-01.  Special Status Plant Species Avoidance and Minimization. Prior to any 
vegetation removal or other construction activities, a qualified botanist should consult with the 
project engineer to minimize impacts to any special status plants. Plan Requirements: The 
qualified botanist will coordinate with the project engineer to survey the location of the dredge 
line to ensure avoidance of any surveyed special status plant specimen.  The botanist shall 
document the location(s) and number(s) of any special status plant species that occur within the 
BSA so that an effective mitigation program can be accomplished if necessary.  The special 
status plant survey should coincide with the appropriate blooming periods for each species with 
potential to occur on-site.  The special status plant surveys should be conducted in accordance 
with the current regional, state, and federal protocols.   If any special status plant species are 
observed within the BSA during the consultation on placement of the dredge lines, they should 
be mapped onto an aerial photograph of the site at a scale no less than 1 inch = 200 ft.  A special 
status plant survey technical report should be submitted to the District (and to any other pertinent 
resource agencies, if required) that documents the survey results prior to the onset of 
construction activities.  To avoid project-related impacts to special status plants, pipe should be 
placed no less than 10 feet from individual sensitive plants and/or sensitive plant populations.  A 
qualified botanist should monitor the pipe placement, if necessary, and document avoidance to 
demonstrate compliance to established protocols. 
 
Mitigation BIO-2.  Special State Animal Species Avoidance and Minimization -  California 
Red Legged Frog. The following measures shall be implemented to minimize impacts to 
California Red Legged Frog (CRLF). Plan Requirements: Ground disturbing activities and pipe 
installation/removal should be conducted between May 1 and October 31 during dry weather 
conditions to minimize the potential for encountering CRLF.  Work should be restricted to 
daylight hours. If ground disturbing activities and pipe installation/removal must occur between 
November 1 and April 30, or if wet conditions are present on-site, the qualified biologist should 
conduct a pre-activity clearance sweep each day prior to start of project activities. The following 
measures will be implemented to minimize impacts to CRLF: 
 

9. Vegetation disturbance should be the minimum necessary to achieve the goals 
of the project. 

10. All trash should be removed from the site daily and disposed of properly to 
avoid attracting potential predators to the site. 

11. No pets should be permitted on-site during project activities. 
12. All vehicles should be in good working condition and free of leaks.  All leaks 

should be contained and cleaned up immediately to reduce the potential or 
soil/vegetation contamination. 
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13. All refueling, maintenance, and staging of equipment and vehicles should 
occur at least 100 feet  from riparian habitat or water bodies and in a location 
from where a spill would not drain directly toward aquatic habitat (e.g., on a 
slope that drains away from the water).   

14. The number of access routes, size of staging areas, and the total area of the 
activity should be limited to the minimum necessary to achieve the project 
goals.  Environmentally Sensitive Areas will be delineated to confirm access 
routes and construction areas to the minimum area necessary to complete 
construction, and minimize the impact to California red-legged frog habitat. 

15. Disturbed areas should be re-vegetated with an assemblage of upland 
vegetation suitable for the area.  Invasive, exotic plants should be controlled to 
the maximum extent practicable.   

16. No herbicide should be use on-site. 
 
Mitigation BIO-3.  Special State Animal Species Avoidance and Minimization -  Western 
Pond Turtle. The following measures shall be implemented to minimize impacts to Western 
Pond Turtle. Plan Requirements: A pre-construction inspection for western pond turtle should 
be conducted where suitable habitat is present not less than 14 days prior to the initiation of 
construction.  If western pond turtle is found and these individuals are likely to be killed or 
injured by construction activities, a qualified biologist should be allowed sufficient time to 
capture and relocated the animals from the project site before construction activities begin.  A 
qualified biologist should relocate the individuals the shortest distance possible to a location that 
contains suitable habitat not likely to be affected by activities associated with the proposed 
project.  The biologist(s) should maintain sufficiently detailed records of any individual 
observed, captured, relocated, etc., including size, coloration, any distinguishing features and 
photographs (preferably digital) to assist him or her in determining whether translocated animals 
are returning to the project site. A report of all survey efforts shall be submitted to the District 
within 5 business days of completion.  
 
Mitigation BIO-4. Special State Animal Species Avoidance and Minimization -  American 
Badger. The following measures shall be implemented to minimize impacts to American 
Badger. Plan Requirements: A pre-construction inspection for active badger dens should be 
conducted where suitable habitat is present not less than 14 days prior to the initiation of 
construction.  The surveys should include a thorough walking survey of the entire site.  The 
survey should cover the entire area proposed for disturbance plus a 100-foot buffer.  Active dens 
located within the survey area should be avoided during the breeding season (March 1 through 
June 30).  A minimum buffer of 100 feet around the active den should be demarcated by flagging 
or construction fencing installed one foot above ground to permit movement of badgers in and 
out of the buffer zone.  If the den must be impacted, a biologist should then use appropriate 
tracking and observation methods to determine when an active den is no longer in use. A report 
of all survey efforts shall be submitted to the District within 5 business days of completion.  
 
Mitigation BIO-5. Special State Animal Species Avoidance and Minimization – Nesting 
Birds. The following measures shall be implemented to minimize impacts to nesting birds for 
compliance to MBTA provisions. Plan Requirements: To avoid take of nesting birds and 
raptors, vegetation removal and initial ground disturbance should occur outside the nesting bird 
breeding season, which is approximately February 1 through September 1.  If ground disturbance 
and pipe installation/removal must begin within the bird breeding season, then a nesting bird and 
raptor pre-construction survey shall be conducted by a qualified biologist within the disturbance 
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footprint plus a 100-foot buffer no more than two weeks prior to initiation of such activities. A 
report of all survey efforts shall be submitted to the District within 5 business days of completion 
 
Mitigation CR-1. In the event archaeological remains are encountered during grading, work shall 
be stopped immediately or redirected until a qualified archaeologist is retained by the applicant to 
evaluate the significance of the find. If remains are found to be significant, they shall be subject to a 
Phase 2 mitigation program consistent with accepted protocols and funded by the applicant.   
 
Mitigation GEO-1. Erosion Control.  All stockpile areas with dredge material shall be seeded 
with a native grass mix for erosion control. Plan Requirements. The containment banks of the 
basins shall be seeded with a seed mix consistent with prior sediment removal operations. The 
District shall ensure all exposed soils are seeded.   
 
Mitigation HAZ-1. In the event of a contaminant being spilled into a waterway, operations will 
cease and the appropriate County Fire Department will be contacted immediately. Any releases 
greater than 42 gallons must be reported as well to Cal EMA 
 
Mitigation WR- 1. No dredge water or material may be discharged anywhere in the project area 
except into the constructed basins in conformance with approved grading and drainage plans. 
Plan Requirements The District shall implement the grading and drainage plans as prepared by 
the District Engineer, ensuring all dredged material and water are deposited in the basin design 
as indicated. All dredge water shall be deposited in the basins for storage either for; A) 
percolation back into the soil profile and/or; B) disposed via spray irrigation system for irrigated 
pasture in areas annotated in the drainage design plans. The District shall ensure all measures, as 
annotated in the grading and drainage plans prepared by the District Engineer, are implemented.  
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8.0 MANDATORY FINDINGS OF SIGNIFICANCE 
 
Will the proposal result in: 

 
 

Poten. 
Signif. 

Less than 
Signif. 
with 

Mitigation 

 
Less 
Than 
Signif. 

 
 

No 
Impact 

Reviewed 
Under 

Previous 
Document 

1. Does the project have the potential to substantially 
degrade the quality of the environment, substantially 
reduce the habitat of a fish or wildlife species, cause a 
fish or wildlife population to drop below self-
sustaining levels, threaten to eliminate a plant or 
animal community, substantially reduce the number or 
restrict the range of a rare or endangered plant or 
animal, contribute significantly to greenhouse gas 
emissions or significantly increase energy 
consumption, or eliminate important examples of the 
major periods of California history or prehistory?  

 X    

2. Does the project have the potential to achieve short-
term to the disadvantage of long-term environmental 
goals?  

  X   

3. Does the project have impacts that are individually 
limited, but cumulatively considerable?  
(“Cumulatively considerable” means that the 
incremental effects of a project are considerable when 
viewed in connection with the effects of past projects, 
the effects of other current projects and the effects of 
probable future projects.) 

  X   

4. Does the project have environmental effects which 
will cause substantial adverse effects on human 
beings, either directly or indirectly?  

  X   

5. Is there disagreement supported by facts, reasonable 
assumptions predicated upon facts and/or expert 
opinion supported by facts over the significance of an 
effect which would warrant investigation in an EIR ? 

  X   

9.0 PROJECT ALTERNATIVES 
 Not applicable. 
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10.0 RECOMMENDATION 
On the basis of the Initial Study, The Santa Maria Valley Water Conservation District: 
 
         Finds that the proposed project WILL NOT have a significant effect on the environment and, 

therefore, recommends that a Negative Declaration (ND) be prepared. 
 
   X__ Finds that although the proposed project could have a significant effect on the environment, there 

will not be a significant effect in this case because the mitigation measures incorporated into the 
REVISED PROJECT DESCRIPTION would successfully mitigate the potentially significant 
impacts.  Staff recommends the preparation of an ND.  The ND finding is based on the assumption 
that mitigation measures will be acceptable to the applicant; if not acceptable a revised Initial Study 
finding for the preparation of an EIR may result.  

 
          Finds that the proposed project MAY have a significant effect on the environment, and recommends 

that an EIR be prepared. 
 
          Finds that from existing documents (previous EIRs, etc.) that a subsequent document (containing 

updated and site-specific information, etc.) pursuant to CEQA Sections 15162/15163/15164 should 
be prepared. 

 
 Potentially significant unavoidable adverse impact areas:  
 
              With Public Hearing         X           Without Public Hearing 
 
PROJECT EVALUATOR:  Frances Romero, Senior Planner DATE: January 15, 2013  

11.0 DETERMINATION BY ENVIRONMENTAL HEARING OFFICER 
     X     I agree with staff conclusions.  Preparation of the appropriate document may proceed. 
          I DO NOT agree with staff conclusions.  The following actions will be taken: 
          I require consultation and further information prior to making my determination. 
 
SIGNATURE:______________________________ INITIAL STUDY DATE: 01/15/ 2013 
 
SIGNATURE:______________________________ NEGATIVE DECLARATION DATE:  02/25/2013 
 
SIGNATURE:______________________________ FINAL NEGATIVE DECLARATION DATE: 02/28/2013 
 

12.0 ATTACHMENTS   
1. Vicinity Map 
2. Dredging Project Description 
3. Operational Diagrams 

 
Referenced Herein Environmental Document and Maintained at the Santa Maria Valley Water 
Conservation District Office: 
 

1. Twitchell Project Manual dated 4/23/10 by MNS Engineers 
2. Biological Assessment for the Twitchell Dam Watercourse Project dated 09/08 by Althouse 

& Meade 
3. Biological Monitoring Report dated 01/24/11 by Arcadis 
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4. Twitchell Reservoir Sedimentation Study dated 12/95 by Fugro West 
5. Phase I Archaeological Survey dated 12/07 by CRMS, Inc. 
6. Twitchell Dam Sediment Project Archaeological Monitoring Report dated 1/27/11 by 

Dudek & Associates 
7. Biological Resources Report dated 1/13/13 by Rincon Consultants 

 
 
 



Attachment 1 – VICINITY MAP 
 
 
 

 

Twitchell Reservoir 

Project Location 



Attachment 2 - PROJECT DESCRIPTION 
 
The purpose of this project is the removal of sediment that has accumulated and may affect the 
function of the lower inlet portal of the Twitchell Dam Inlet Structure. This is emerging as an 
essential sediment management capital project requirement to maintain the outlet works in good 
condition. It is proposed to perform this work utilizing a floating hydraulic dredge as described 
in this project description. 
 
The goals of the project are to: 
 

1. Clear sediment away from the immediate vicinity of the Intake Structure Lower Portal; 
2. Clear sediment for some reasonable area in front of the structure to reduce the build-up of 

sediment at the Lower Portal; and 
3. Reduce the slope angle of the sediment surrounding the Intake Structure to reduce the 

build-up of sediment at the Lower Portal. 
 
Access to the reservoir and Dam is via the 6-mile long Dam access driveway off of State Route 
166. A small hydraulic dredge barge will be placed in the reservoir following an existing access 
road. See general site map below.  

 
An 8” dredge pump will be used, likely in conjunction with a corresponding 8” gasoline powered 
booster pump located on the upstream side of the Dam to lift the sediment to the elevation 
required to move it to the stockpile area.  The dredge sediment pipe will be a temporary, surface 
line routed as follows: 

Project Location 

Site Map 
Existing 4.5 mi. paved 
access road to Dam 

Outlet Structure 
(Excavation Location 

Sediment 
Stockpile Area 

Barge Access Route to 
Outlet Structure 



Twitchell Dam Dredging Project 
Project Description  

 
1. From the dredge located on the barge via a floating line to the shore below the Spillway 

Tunnel, 
2. Up the hill and through the spillway tunnel, through the hill and to the Spillway Access 

Road. Minimum disturbance of vegetation on this hillside will be achieved by laying pipe 
by hand or utilizing the Spillway Entrance Access Road. 

3. Along the Spillway Access Road approximately 100’ to the turn-out to an old dam 
construction haul road. 

4. The line will run for several hundred feet along an old unimproved haul road that was 
used during Dam construction. Minimum disturbance of vegetation will be achieved 
along this old graded road by laying pipeline by hand so far as is possible. Some clearing 
of vegetation along the old haul road will be required for pipe placement. This clearing is 
anticipated to be no more than 10’ wide. 

5. Once in the stockpile area, the pipe will be manipulated through construction to feed 
sediment into any of several sedimentation basins created in that area. 

 
A minimum beneficial excavation of approx. 600’ x 100’ x 4’ deep, for a total of 9,000 cubic 
yards will occur.   

9,000 CY 
Hydraulic 
Excavation 
Area: Approx. 
120,000 sf 

600’ 
100’ 

Intake Structure 
Dredge Geometry 

 (NTS) 

Sediment Pipeline route 
from Outlet Structure 
Area to Spillway 
Tunnel – Pipe will 
continue all the way to 
the Stockpile Area 

 
Desilting ponds will be graded within the existing stockpile area for the purpose of desilting 
dredge water The established stockpile area was previously the borrow area for construction 
material for the earthen dam and was used to stockpile material that was removed from the 
channel as part of the USACE Emergency Permit operations conducted  late 2010 early 2011 . It 
is located outside the 100-year floodplain and has been previously permitted for this purpose 
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through the appropriate jurisdictional agencies. The maximum number of ponds to be established 
will be 6 for a total of approximately 9 acres of area with a design depth of 3 feet.  
 
After the dredged material has been dewatered in the sedimentation basins at the stockpile area, 
the water will be distributed via temporary nozzle, spray irrigation lines used to irrigate two 
existing large grazing fields located adjacent to the stockpile area. No water will be allowed to 
flow back into the Cuyama River. Once dredging operations are concluded the exposed fill 
material in the basins will be seeded with native seed mix for erosion control 
 

Dredge Area 

6” or 8” dredge pipeline route 
(surface/at grade pipe ). 

Stockpile Area 

Cuyama River 

Water 
Irrigation 
Area 

Water 
Irrigation 
Area 

 
The anticipated power equipment is as follows: 

• 8” Hydraulic Dredge Pump (gas) 
• 8” Booster pump (gas) 
• 4 Delivery Trucks (Gas) & Trailers briefly on site at the beginning & end of the project to 

deliver the Dredge Barge, Booster Pump and Heavy Equipment used in the stockpile 
area. 

• One D-6 Bulldozer (Diesel) for creating the sedimentation basins in the Stockpile Area. 
• One large front-end loader(Diesel) 
• One Motor Grader(Diesel) 
• Irrigation pump 5 HP (Gas) 
• 3 Pick-up trucks. 
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Site Map of Dredging Operations 
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Dredging Operations Geometry and Limits of Disturbance in Reservoir 
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Project Scope, Dredge Line Location, and Stockpile Area 
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